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For somestime past considerable interest has been manifested in 
having a list of all the projects of the experiment stations brclTght to- 
gether in one place and published for the general information of 
all workers. Practically all the stations now have their work on 
the project basis, especially as relates to the more important fea- 
tures, and the idea of making these available has commended itself 
quite generally. There is a realization of the advantage of know- 
ing what subjects and phases of them are being worked upon, and 
where, rather than being obliged to remain in the dark until the 
matter is disclosed through publication. Aside from the direct as- 
sistance such a record might be, it is of interest to all following the 
station work to see the range of activity covered and to note the 
showing made when the work is classified into different divisions. 

During the past year the Office of Experiment Stations undertook 
to compile such a compendium, and collected from the various sta- 
tions the titles of projects in progress in the fiscal year 1919. The 
undertaking was a larger one than was generally realized, as will be 
apparent from the fact that some thirty-seven hundred and fifty 
separate projects were recorded, leaving out of account those relating 
to administrative and regulatory matters. The titles only were sup- 
plied in most cases, and these were quite frequently general in char- 
acter or failed to bring out the salient features now receiving 
attention. '' 

Evidently such a list would be of comparatively little use unless 
classified, and from the character of the titles the task of grouping 
was found to present considerable difficulty. In addition to group- 
ing under main headings, a rather minute classification was at- 
tempted in order that related projects might be brought together in 
a way that would make them readily found. With so large a numbU 
of separate titles this is evidently desirable, and it is hoped that the 
practical difficulties have been overcome to some extent by repeating 
^ titles under the various headings to which they seem to apply, 
knd by cross references. Familiarity with much of the work repre- 
through examination of it at the stations aided in the effort, 
iatt despite mis it is too much to expect that errors have not been 
made, and at bept the list can only claim to be a beginning toward 
a bijifetor undtost^dmg of what work is under way and where differ- 
subjects are hfiQg studied. \ 
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To avoid delay the list has been issued in mimeographed form, in 
small edition, and will also appear in the annual report of the 
Office. Meantime preparation of the list of projects in progress in 
the fiscal year' 1920 has been commenced, and it is hoped that the 
■experience of the initial undertaking will be helpful in supplying 
more specific information. ’ 

In a way, the compilation of station pnjjects illustrates the relative 
stress ‘'^ich is being laid on various depaitments of ?igricultural 
inquiry. By far the larger number of projects relate to crop pro- 
duction. There are something over a thousand agronomy topics — 
..soils, fertilizers, and field crops, and about six hundred under the 
head of horticulture, while the study of diseases and insects affecting 
crops adds nearly seven hundred more, making a total on the general 
subject of crop production amounting roughly to around twqpty- 
three hundred. The section of crop production therefore repre- 
sents about three-fifths of the whole list. The largest ntimV)or of 
titles fall under the general heading of field crops, including cul- 
ture, harvesting, storage, etc., while the number under the head of 
soils indicates a quite remarkable devp]oi)ment of investigation in 
that line as compared with earlier years. 

■ Studies of plant diseases and insect pests have from the first con- 
stituted quite a prominent feature of station work, and the list will 
show that many of these projects are of quite fundamental character. 

Animal husbandaiy, dairying and dairy farming comprise about 
seven hundred projects, and the diseases of animals add about one 
hundred and fifty more, accounting together for apijroximatcly one- 
fifth of the list. At first thought this is perhaps a rather surpris- 
ingly small proportion, but it may be due in part to the fact that 
such work is relatively more expensive as a rule than that concerned 
with crop production. This is true on account of the cost of the 
experimental material and the maintenance charges, although the 
experiments are often of shorter duration, especially the type of 
feeding experiments which constitute quite a part. The number of 
topics listed under the head of animal nutrition sliows the growth 
fundai&ental inquiry into the underlying principles, a line on 
which further advances in practical feeding must largely wait. 

The list shows only about one hundred projects on topics relating 
' to rural engineering and about seventy-five in rural economics. In 
both of these divisions there is believed to be opportunity for consid- 
erable profitable development of inquiry. 

One result of the publication of such a project list should be to 
enable a closer contact between workers on similar or related topics. 
Bj showing what phases of such topics are being investigated and 
by whom, communication among those having common interests will 
be facilitated. In this way the interests of cooperation may he pro^ 
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moted by making more evident the opportunity for it and the extent 
to which workers are laboring independently of one another. Earlier 
in the history of the stations there was more reason for such wholly 
independent study, as the individual stations needed to secure a cer- 
tain background of fact applying to their respective conditions, and 
beyond this emphasis was laid by many on individualistic effoiii. 

The war has stimulated cooperation among scientific workers in all 
lines and brought out its advantages, and among experiment station 
workers especially there is a decided interest in associative action and 
cooperative planning to make results more readily comparable or 
more comprehensive in the case of complex questions. The problems^ 
in agriculture are often many-sided and are being attacked from 
various standpoints, but information as to where such work is going 
on, it is urged, would encourage conferences of investigators on 
special topics and enable steps to be taken toward cooperation, co- 
ordination, or a division of the topic so that the investigation might 
progress more symmetrically and with better general understanding. 

Such information will also largely remove the excuse for duplica- 
tion or repetition of a kind which is unnecessary and not justified by 
the status of experimentation. Naturally there will continue to be 
considerable working in the same general field, often repetition in 
the sense of going over ground which others have traversed, but this 
can be done with more definite reference to the work of others and 
therefore be more specific in its purpose. 

Furthermore, such a catalogue of station activities ought to help 
to emphasize, what has often been urged, the importance of making 
projects definite and specific and of limited range. There is little 
call at this stage for broad, general topics of investigation which 
lack clarity of aim and are not specific either as to what is being 
sought or how it is to be determined. There are still some lines of 
work — they could hardly be called projects — of that character, al- 
thougli not as many as the chara(!ter of the titles would indicate. 
They need to be restated, and to do so would not merely serve to 
give them better form but would revive the interest of the leaders 
in them. The winter season is a good time for tliis. , 

A critical review of the projects under way might well result in 
reducing their number, especially until materially increased funds 
are available. The list is far too long in case of many stations. The 
average is nearly sixty-five for each institution, which is manifestly 
more than can usually be carried to advantage. Not infrequently 
workers are conducting more projects than they can follow adequately 
and give the necessary study to. In such cases the terms investiga- 
tion, experimenti> or observation can doubtfully be applied to the 
work in its present stage, for all of these terms imply study and 
inquiry, whereas the routine carrying through of a plan started 
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several years ago is at best a recording and accumulation of data 
in the hope of being able to study it later, but without profiting 
by what the results are indicating from year to year or from stage 
to stage. 

Inferentially, the publication of such a working list will shew 
not only where stress is now being laid but directions in which in- 
vestigation is relatively weak or deficient. While the character of 
an und^aking can not be fully judged by the project title, the 
various classes will give a general indication of the amount of in- 
vestigation of advanced grade and will often show the importance 
r.of materially increasing it in order that substantial progress may 
continue to be made. There are some subjects on which relatively 
little original research is now in progress, as the stations fully re- 
alize, and this situation is an indication of the need for growth. 

The list is therefore not alone a catalogue of what is under way 
but an evidence of what needs to be done to- strengthen the research 
efforts of the American stations. Now subjects as yet hardly touched 
by the stations are being presented to them for serious attention. 
In other lines the problems have come to be of more difficult char- 
acter, taxing research ability to the utmost. The doing of many of 
the simpler and relatively easy things has altered the demand and 
has also prepared the way for other efforts. The background which 
has resulted from over thirty years of experimental work is a great 
asset and a great source of strength in solving more intricate prob- 
lems which could not bo approached a few years ago. 

Thus the scene changes and the field of inquiry advances. Man 
learns by doing, and grows with his work. It is the life of research, 
and the inspiration of every department and every virile worker. 

The attention of readers of the Record is also directed to another 
mimeographed publi<-ation of much interest, entitled A Ilibliography 
of Investigations Bearing on the Composition and Nutritive Value 
of Com and Com Products. This bibliography was prepared by 
Miss M. Helen Keith, first assistant in animal nutrition in the Illinois 
tfilxperiment Station, and has recently been issued by the National 
Research Council. 

The bibliography was prepared primarily as an aid to investigators 
and research students in the nutritional side of the corn-feeding ques- 
tion. The chief sources of references were Okeimcal Ahstracta and 
Ecaperiment Station Record, supplemented by citations from a few 
other journals. It is believed that the given are fairly com- 
plete so far as the results of investigational work have been pub- 
lished in available form. . 

The bibliography is arranged in three sections. The firet of these 
consists of an author bibliography, with complete references, chrono: 
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logically arranged, to the original articles and abstracts thereof. In 
the second section, these references have been classified rather 
minutely by subjects, with brief notations to aid in their location 
under lection 1. The final section consists of a list of books or 
articles of too general a nature to be itemized in Section 2 and of 
compilations or discussions of data from several sources. 

As a whole, the bibliography occupies nearly two hundred pages 
of manuscript size and contains over twelve hundred separate en- 
tries. This illustrates the large amount of attention which iSfas been 
given to this subject by investigators, as well as the magnitude of the 
task of compilation. It should prove of very great service, both 
directly and as a stimulus for similar compilations in other fields. 
In arranging for its publication the National Research Council has 
performed a notable service. 

The important place which the respiration apparatus and the res- 
piration calorimeter have played in developing underlying principles 
in animal nutrition through studies of metabolism is familiar to all 
students of the subject. The expensive character of such apparatus, 
and especially of the modern type equipped to measure the output 
of heat, carbon dioxid, marsh gas, and water vapor, taken in con- 
nection with tlie complicated nature of its use, has closely limited the 
employment of this means of study with the larger farm animals. 
As a matter of fact the respiration calorimeter constructed by Dr. 
Armsby at the Institute of Animal Nutrition and by Dr. Hageraann 
at Bonn are said to be the only two examples of apparatus of this 
type designed for studies with large animals. 

Some time ago Dr. F. G. Benedict of the Nutrition Laboratory of 
the Carnegie Institution of Washington found that the energy metab- 
olism of human subjects could be estimated from a knowledge of 
their carbon dioxid production in a suitable respiration chamber. 
At his suggestion, Dr. Armsby and his coworkers examined their 
records from this point of view, and in a paper noted elsewhere in 
this issue they report that the heat elimination of cattle is a simple 
and easily computed function of the carbon dioxid excrete^ and the 
amount of feed consumed. This result permits the collection 
energy data by means of a much simpler type of apparatus, designed 
mainly to measure the carbon dioxid. and thus makes possible a 
simplification of metabolism experiments. 

Anticipating Dr, Armsby’s conclusions somewhat, the nutrition 
laboratory constructed a large respiration chamber in which from 
ten to twenty-five human subjects could be studied at a time, and 
the experience with this suggested that the same type of apparatus 
might be employed in studying the metabolism of large domestic 
animals. Accordingly, the Carnegie Institution, through Dr. Bene- 
dict's laboratory, entered into ooflaboration ivith thg^Neyi?; Hampshire 
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Experimeiit Station for the purpose of extending its investigations 
to farm animals, and a respiration apparatus was constructed at the 
station in the fall of 1918, 

The case affords an interesting example of cooperation which has 
proved profitable and advantageous to both parties — ^the one seeking 
to extend the range of its inquiry while taking advantage of certain 
skill and facilities presented elsewhere, and the other embracing the 
opportunity to participate in an advanced line of stvdy which it 
could otherwise not take up. This joining of interests furnishes a 
fine example of the cooperative spirit in action. The generosity and 
liberality of the nutrition laboratory has been a noteworthy feature 
of the eitterprise, and the interest and support given by Director 
Kendall in the face of extreme stringency of funds shows the recog- 
nition of a rare opportunity and commendable determination to 
shape means to meet it. 

The result has been the devising of means for studying basal meta- 
bolism in farm animals so relatively simple and inexpensive as to be 
within the reach of an ordinary 'experiment station. The apparatus 
built at the New Hampshire Station has lately been described in de- 
tail by Dr. Benedict and his associates, in a technical bulletin of the 
station noted elsewhere. 

This apparatus is of the open circuit or Pettenkofer type, and 
is set up in the cattle barn. It consists of two main parts, the res- 
piration chamber itself, and the ventilating appliances wdiich pro- 
vide for the entrance and removal of the air and the determination 
of the carbon dioxid produced by the animal. As the latter is the 
main object, the chamber must be air-tight and of sufficient size to 
accommodate a steer or several calves comfortably. In the past the 
building of such a chamber to guard against leakage has been one 
of the expensive features. It is the simplified form of this cham- 
ber that constitutes the novel character and cheapness of its con- 
struction. 

The chamber is constructed of galvanized sheet iron over a rigid 
wooden framework, the seams of the metal jacket being locked and 
soldered make them air-tight. The rear end of the compartment 
IS removable to permit the entrance of the subject, and consists of 
two separate panels having an air space between them when in place 
of about three inches. The inner panel is held in place by wooden 
pegs, no attempt at a close joint being made, and the outer one is 
pressed tightly against the ends of the chamber by means of cross- 
bars and wedges. To prevent the outward leakage through the 
cracks at the edges of this double door, a slight positive air pres- 
sure is maintained in the space between the panels by means of a 
blower. As- long as the pressure in this space is greater than that 
either outside or within the chamber there om naturally be no fllow 
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ffdm the inside of the chamber outward, or in the other direction 
except through the intake pipe. The intake is placed outdoors and 
leads through an opening in the exterior panel into the intervening 
space, from which it seeps into the chamber through the loosely fit- 
ting inner panel. 

•The chamber is therefore supplied with outdoor air uncontami- 
nated by the air of the stable. The arrangement for preventing leak- 
age at the door avoids the necessity of hermetically sealing the en- 
trance, a process which would have to be repeated every tim#an ex- 
periment was made. An electric fan placed at the rear end of the 
chamber keeps the air in circulation so that the outlet may be placed 
at almost any point provided it is not too near the door. 

The air is withdrawn from the chamber near the floor by means 
of an electric blower or ventilating device, into a wind chest from 
which a sample usually representing ten per cent is removed to a 
sampling can for measurement and for determining the carbon 
dioxid, the remainder of the air being allowed to escape. Sampling 
is necessary because of the difficulty of analyzing the total air with- 
drawn. The sampling can is covered with a rubber cap and, by 
an ingenious scheme, the slight fluctuations in the height of the cap 
are utilized to control the suction pump removing air from the 
can. Atmospheric pressure is thus maintained within — a necessary 
condition for securing an accurate aliquot from the wind chest. 

Another interesting feature is the provision installed within the 
chamber for recording the muscular activity of the animal. The 
importance of knowing the degree of activity or repose of the sub- 
ject in comparable measurements of metabolism is being increasingly 
recognized by investigators. To this end, a relatively simple device 
is employed which is based on the fact that practically any move- 
ment of the body results in a change in the center of gravity suffi- 
cient to alter materially the proportion of weight resting on the 
front and hind legs of the animal. The front legs of the animal rest 
on a movable platform supported by chains and springs and con- 
nected with a pneumograph in such a manner that any alteration 
in the center of gravity of the animal, and therefore any ipiportant 
muscular activity, is recorded graphically on the revolving drum^ 
of an inexpensive kymograph. 

There a!re of course many ingenious devices employed in the con- 
struction of the apparatus which facilitate its regular and proper 
action and its control, but a special effort was made to use readily 
available and even makeshift materials, so as to keep the cost 
at the lowest level. In the form installed at the New Hampshire 
Station it is estimated that the chamber could be built without 
equipment for about $150. Moreover, the operation of the apparatus 
is so simple that not more than two attendants are required. The 
22501^—21 2 
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usual duration of the experiment in the chamber is a few hofas 
but it has been proved to be adapted to periods of twenty-four hours 
when necessary. 

The first year in which the apparatus was used a study was carried 
out with twelve steers on different planes of nutrition for a con- 
tinuous period of eleven months. The steers were afterwards slaugh- 
tered and examined by experts as to the effect of the nutrition on the 
carcasses. During the second year an experiment was carried on 
with tv;o steel's along similar lines except that a continuous nitrogen 
balance wa.s made in connection with the respiration experiments. 
During the present year approximately eighty sheep of different 
ages are being used to determine the metabolism during various 
stages of growth and pregnancy. Incidentally some tests have been 
made with calves, and the adaptability of the chamber to group 
metabolism studies of pigs will also be determined. 

The Nutrition Laboratory of the Carnegie Institution has con- 
tinued its very helpful cooperation in conducting the investigations 
mentioned, the work locally being in charge of Prof. E. G. Ritz- 
man. The partnership has enabled the New Hampshire Station to 
develop a new line of research in its working program at i-elatively 
small outlay and brought it into the field of advanced study in 
animal nutrition. The result is most gratifying and the cooperation 
is working out to the mutual satisfaction of both parties. 

While the apparatus docs not give the same degree of scientific 
returns as tlie elaborate analysis of metabolic pi'ocesses made possible 
by the respiration calorimeter at the Institute of Animal Nutrition, 
nevertheless the relatively small cost of installation and the com- 
paratively slight expense of operation will make possible the accumu- 
lation of a considerable amount of valuable data at present prevented 
by prohibitive costs. The simplified form is therefore a notable ad- 
dition to the facilities for studies in animal nutrition, and is capable 
of being used in a great variety of ways. Digestion experiments 
may be coupled with the respiration experiments in the apparatus, 
and the records supplemented by growth measurements, photo- 
graphs, ^c. With slight modification in design the apparatus may 
-l)e used to determine the carbon dioxid output of an animal under- 
going a nitrogen balance experiment, in which case it is possible 
to estimate the protein storage from the nitrogen balance, the fat 
Enrage from the carbon balance, and the energy utilized from the 
relationship already indicated. 

It i6 thus possible to make quite complete metabolism studies with 
comparatively humble apparatus wherever competent investigators 
are available to carry them out. It seems not unlikely, therefore, 
that this simplified apparatus may serve to stimillate investigation 
and have a profound influence on the progress of nutrition inquiry. 
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AGEICITITTJRAL CHEMISTEY— AGROTECHNY. 

Offlcifd and tentative methods of analysis of the Association of Ofhcial 
Agrionltural Chemists {Washingtm^ D. Anmc, Off, Agr. Chemists, 1920, 
pp, XII +411, figs, 18 ). — This volume, which supersedes Bulletin lOT, U. S. De- 
partment of Agriculture (E. S. R., 20, p. 512) and preliminary revisions since 
published in the Journal of the association, consists of a revision of the Oihclal 
and tentative methods of analysis adopted by the association up to November 
1, 1919. The preface by C. L. Alsberg, the sc^cretary, and an introduction by 
H, W. Wiley, honorary president of the association, are followed by chapters 
dealing with the teedmique of the Official and tentative methods for the analysis 
of fertilizers, inorganic plant constituents, waters, tanning materials, leathers, 
lnsecticld(‘s and fungicides, foods and feeding stuffs, saccharin products, food 
preservatives, coloring matters in foods, metals in foods, fruits and fruit 
products, canned vegetables, cereal foods, wines, distilled liquors, beers, vin- 
egars, flavoring extracts, meat and meat products, dairy products, fats and oils, 
spices and other condiments, cacao products, coffees, teas, baking powders and 
baking chemicals, drugs, and soils, with a final chapter of reference tables. 

A valuable feature of the book is the scheme of numbering the sections of. 
each chapter In Homan numerals and the methods under each section in Arabic, 
thus simplifying the system of cross references. Illustrations are included of 
the more important typos of apparatus employed. 

Some Americtin-iuado chemical reagents, W. D. Collins (Jour. Indus, and 
Engin.' Cham., 12 (1920), No. 8, pp. 800, 801 )* — This contribution from the Bu- 
reau of Chemistry, U. S, Department of Agriculture, consists of brief notes on 
the examination of three American-made reagents, with recommendations as 
follows : 

I. Potassium ferricyanid . — It is recommended that potassium ferrlcyanid 

which will not make a 10 per cent solution without any precipitate or green 
color should not be accepted, but that purification by recrystallization of poor 
material in stock Is worth while In most cases. ^ 

II. Methyl orange , — The author, with the collaboration of G. C. Spencer, - 
has made a comparison of six samples of methyl orange for odor, water-insoluble 
residue, and Indicator value. The recommendation is made that purchasers 
specify methyl orange of a grade to be used as an indicator, and also stipulate 
that the Insoluble residue from 1 gm. dissolved in 400 cc. of water shall not 
exceed 0.025 gm. 

ML Bulphuric add free from nitrate: the diphenylamin test for nitrates . — 
In cooperation with J. K. Morton the author examined a number of commercial 
samples of sulphuric acid for absence of nitrate as deterpoined by the dipheny- 
lamin test. The respite indicate that sulphuric acid can be secured which will 
be suitable for preparing the diphenylamin reagent, but that this grade must 
he specified clearly and purchased tmhject to examination. The most delicate 

a 
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test for the presence of nitrates is thotjght to be the preparation of the dlph^y- 
lamin reagent according to Tilltnans (B. S. B., 25» p« 14) by dissolving 0*plf 
gm. of diphanylamin in 100 cc. of concentrated sulphuric acid (sp. gr. 1«S4) and 
adding $0 cc* of water. Acid containing 0.000008 per cent NtO* shows a de*^ 
elded feint blue color in 2 hours after preparing the reagent 
An apperatua for the extraction of liquids^ (C Bbaxjee and B. W. Bbibbt 
iChem, Ztg,, 44 ^ 0 . SI, p. $I4f flff» !)• — ^3By the Introduction of a s^<?p- 

cock at the base of an extraction device simitar to the Soxhlet form, a con* 
yenlent arrangement Is secured for separating the solvent from the extracted 
liquid Mer the extraction is complete. The paitieular form of apparatus de- 
scribed Is protected by patent. 

Fractionating flask for the distillation of foaming liquids, B. Lenk 
(Ohem. Ztg., 44 (I9Z0), No, p, SSO, fig, 1). — ^The flask, which is designed for 
vacuum distitlation, consists of an ordinary distilling flask to wliich a return 
condenser Is fused below the side arm. By means of a 8-way stopcock the 
vacuum is connected with the condenser until the foaming ceases, after which 
the connection is made with the receiver Joined to the side tube. 

A simple device for preventing overtitration, K. Orthner (Chem, Ztg., 44 
No, 44> PP* Z8S, fig. I ). — ^The device consists of a glass tube of 5 mm. 

inside diameter, drawn out at the bottom to a fine opening. The tube, which 
extends to the bottom of the beaker, is kept in a vertical position against the 
side hfip a^kook-shaped piece of glass fused into the tube on a level with the 
top of beaker. In use a rapid titration is made until the Indicator changes 
color, when the tube Is raised, washed, and the titration finished. 

Some improvements on the needle type thermocouple for k>w tem- 
perature work, G. F. Taylor {Jour. Indus, and Eng in, Chem., 12 {1920), No. 8, 
pp. 727, 796, fig. 1). 

Celinlose phtholate: Its preparation and properties, H. A. Levey {Jour, 
Indus, and Engin, Chm., 12 {1920), No. 8, pp. 74S, 744), 

A synthesis of thymol from p-cymene, M. Phillips and H. D. Gibus {Jour, 
^fndus. and Engin. Ohem., 12 {1920), No. 8, pp. 7SS, 734). 

iDhe determination of sulphate in sulfonated oils, B. J. Kern {Jour. Indus, 
lend Sngln. Chem,, X2 {1920), No. 8, p. 785 ). — For the determination of unrom- 
bined sulphate in any ordinary oil the author recommends the following pro- 
cedure: 

** Weigh from 20 to 40 gm, of oil Into a separatory funnel, add 100 ec. of a 
10 per cent solution of monosodium phosphate, shake, allow the oil and solu- 
tion to. separate, draw off the major portion of solution and filter free from any 
<41 particles, acidify 50 ca of the filtrate, and precipitate the sulphate with 
barium chlorld. In calculating the percentage of free sulphate in the original 
oil, make allowance for the dilution of the solution by the water of the oil.** 

A new method for the determination of phenol in the presence of cer- 
tain otiier phenols, R. M. Ohapiw {Jour. Indus, and Engin. Chem., 12 {1920), 
No. 8, pp, 77i-775). — A colorimetric method for the determination of phenol in 
the presence of other phenols, both monohydric and polyhydrlc, is described, 
by means of which it is said to be possible to determine as small an amount 
as 0.04 mg. of phenol in the presence of 4 mg. of cresol in a volume of 4 cc. 
The method is based upon the observation lliat on heating in a boiling water 
bath a mixture of the iihenol and carefully prepared Millon*s reagent, the red 
color yielded by phersol became much intensified and nearly permanent, while 
the red colors given Itfy the cresols soon chengetl tp various shades of yellois^. 
The preparation of MlOlon^s reagent and tihreb possible meihods of quantitative 
measurement ere desatibed in detalL 
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The behavi«>r of phenolphthalein with todin and a method for the deter- 
mination of phenolphthalein, S. Pai-kin (Jour. Indus, and Bngin. Chem., 12 
(1920), No. 8, pp. 788--769). — An investigation at the Bureau of Chemistrjr, U. S. 
Department of Agriculture, of the behavior of phenolphthaleln with lodin has 
led to the development of a method for the accurate quantitative determination 
of*phenolphthaleln, especially in medicinal preparations. 

** This method is based on the quantitative yield of tetralodophenolphthalein 
when a solution containing phenolphthaleln and iodln Is alternately made alka- 
line to complete solution and acid to complete precipitation, at a low jf^mpera- 
ture. The tetraiodophenolphthalein is determined by extraction with acetone- 
chloroform mixture, applying the usual method of immiscible solvents.’* 

The technique of the method is described In detail, and the results are given 
of Its application to a number of medicinal preparations. 

A new method for the estimation of methyl alcohol, S. B. Schryvkr and 
0. C. Wood (Analyst^ ^5 (1920) ^ No. 530^ pp. — Methods for the quanti- 

tative estimation of very small amounts of methyl alcohol when present in 
water. In acetone, and in alcohol are described In detail. The method In the 
tlrst two cases consists essentially in determining the concentration of am- 
monium persulphate necessary to destroy completely the formaldehyde formed 
in the initial stages of tin* oxidation. The formaldehyde Is detected by the 
brilliant red color produced in the presence of phenylhydrazin hydrochlorid, 
potassium ferricyanid and concentrated hydrochloric acid, according to the 
technique described by Schryver (E, S. R., 23, p. 116). 

For determining the amount of methyl alcohol in ethyl alcohol, the mixture 
of alcohols is partially oxidized by a relatively small amount of persulphate 
and the color produced in the forma Idehye test compared with that produced 
in standard mixturei? of ethyl and methyl alcohol. 

Rapid determination of small amounts of copper by the iodid method, 
H. F. Bkadley (Jovr. Indus, and Engin. Chan.. 12 (1920), No. S, p. 800). — In the 
method described the precipitate of cupric sulphid is washed free from chlorids, 
moistened with a few drops of strong neutral zinc nitrate solution, and ignited. 
The residue of zinc and cupric oxids is quickly dissolved by warming with 
1 cc. of 1 : 2 HCI, neutralized with 5 per cent KOH, and acidified with acetic 
acid. After adding a little phosphate solution to prevent the action of iron, 
2.5 gm. of solid sodium lodld Is added and the solution titrated as usual. 

The electrometric analysis of arsenicals, C. S. Robinson and O. B. Winter 
(Jour, Indus, and Engin. Chem., 12 (1920), No. 8, pp. 775-778. figs. 4 )* — The 
authors, at the Michigan Experiment Station, describe an electrometric titration 
method for the determination of tri valent arsenic even In coloi’ed solutions, and 
which is also applicable to the direct titration of pentavalent arsenic, 

[Bacteriological examination of tomato products], E. Bertabe&j and M. 
Makchelli (/Ina. Ig. [Rome], SO (1920), No. 6. pp. 309-S22). — ^The authors dls-' 
cuss the relative merits of the Howard method (E. S. R., 24, p. 613) and the 
direct-count method as described by Vincent (E. S. R., 39, p. 13) for the exami- 
nation of tomato products for content of bacteria, molds, etc. While the Vincent 
method is considered superior to the How^ard, the iwssibillty of errors in both 
are thought to be considerable. As a substitute method a procedure is recom- 
mended which Is essentially as follows ; 

Two cc* of the tomato product is made up to 50 cc, with distilled water, 
shaken thoroughly, and filtered through four thicknesses of muslin. The residue 
Is carefully washetl v^lth another 50 cc. portion of distilled water and the filtrate 
coUected In the beaker containing the original filtrate. The combined filtrate 
Is estimated to contain all but about 20 per cent of the bacteria originally 
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present* and In est!mnt!ng the hnoterial count a correction is nmde for this. 
By careful manipulation 5^ cc* portions are dropped from a pipette on glai^ 
.slides* spread over the surface with a platinum wire, fixed with alcohol-ether, 
stained with Loetfier’s blue, and subjected to microscopic count In the usual way. 

With the use of this method a number of samples of Italian tomato products 
were examined and compared with the United States standards for bacte^tal 
count. A study was also made of the effect on the content of bacteria and molds 
of different temperatures during the preparation of the product and of length 
of storaip. The data obtained in this study indicate that, as far as bacteria 
are ctmcerned* it is not necessary to sterilize the product completely. Mohl 
growth, however, was quite extensive in the products w^hich had not been 
cdmplelely sterilized. For this reason the use of sound, thoroughly washed 
^ tomatoes is urged. 

Modidcation of the Howard method for counting yeasts, spores, and 
bacteria in tomato products, H. M. Mmjca {Jour. Indus, and Engln. Chenu^ 
(1920), No. 8, pp. — ^The modification described consists in a prelimi- 

nary heating of the material (20 cc. of tomato Juice or 5 cc. of paste diluted to 
SO cc.) successively with from 2 to 4 cc. of Loefner’s alkaline methylene blue 
and 2 cc. of Zlehl-Nellsen’s carbofuchsin. After reducing any excess of carbo- 
fuchsln with from 5 to 10 drops of formaldehyde the material is diluted with 
water to 60 or 120 cc. and shaken well and is then used in preparing the slides 
for examination by the usual Howard method. Artificial light should be used 
for the examination of the slides. 

A volumetric method for the detection and estimation of n<nitralizcrs in 
butter and in certain allied products, L. W. Ferris (Jour. Indus, and Fwpm. 
Chem., 12 (1920), No. 8, pp. 757-78(1, ftg. 1). — A method has been devised at the 
Bureau of Chemistry, U. S. Department of Agriculture, for detecting and esti- 
mating neutralizers in butter and allied products. The method as applied to 
butter Is ns follows : 

To the residue from 100 gm. of butter from which the fat has been removed 
by shaking out with gasoline and centrifuging, 50 cc. of n/10 IJCl and 100 cc 
of a saturated solution of picric acid are added. After shaking constantly for 
one-half hour in a closely stoppered fiask, the mix I lire is cooled and filtered 
on a dry paper, and a 50 cc. aliquot of the filtrate is extracted with ethyl 
ether in a liquid extraction apparatus for 20 hours, transferred to a 200 cc. 
Frlenmeyer flask provided with a trap to condense the vapors formed on 
boiling, and boiled gently to expel CO,. The solution is then cooled and titrated 
with N/10 NaOH, using methyl orange or butter yellow as Indicator. Under 
these conditions the excess of HCl added over the amount neutralized by the 
KOH is admeasure of the alkalinity of the salts or the amount that has been 
^combined with the bases formerly present as alkalis, lactates, aud phosphates. 
The alkalinity in cubic eenlinieters, divided by the amount of PaO, in milli- 
grams in the same aliquot, and multiplied by 100, will give the alkalinity ratio. 

^ For cream, milk, or buttermilk the procedure is the same except that a smaller 
sample is used and the preliminary removal of the fat is unnecessary* For 
milk, buttermilk, or thin cream a 35 gm. sample Is recommended, for thick cream 
25 gm., for evaporated milk 7 gm., and for dried milk 1 gm. 

Determinations on butters made from fresh raw cream, from rancid and sour 
creams, and from cream to which vailing amounts of neutralizers had been 
added are reported. These Indicate that the alkalinity ratio varies little, if any, 
in fresh raw cream from that in rancid and very sour creams that have not been 
nefltrallzed. In butters made from creams to which neutralizers were added 
the alkalinity ratio was always higher than when no neutralizer was used, and 
idiowed wide variations according to the amount of neutralizer added* 
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For calculating the percentage of aciclity neutralized in a sample of cream or 
milk when the phosphoric acid content of the cream from which the butter is 

p/ — 45) 

made is known, the following formula is given : A== — fiU — ' where " 

As»percentage of lactic acid reduced, P=perccntage of PaOi in cream or milk, 
am^ R?=alkalinity ratio of the sample. If the P»0» content of the cream is not 
known an average figure must be taken, and only an approximation of the 
amount of acid neutralized in the cream can be made. 

The methocMs described in detail, and tables are given and discussed of the 
results with 25 samples of unneutralized cream, 7 samples of neutraliz?d cream, 
and 28 samples of butter from neutralized- cream. 

A preliminary report on the study of the temperatures at which milk 
of different percentages of acidity will coagulate, T. ,T. McIneuney {Jour, 
Dairy 3 {1920), No. 3, pp. 220~22G, fig. 7).— The relntion between acidity, 
temperature, and coagulation of milk was studied by adding varying amounts 
of N/10 la(‘tic add to 1(K) cc. jxirtioiis of milk, Uie acidity of which had been 
determined by heating a sample with n/ 10 alkali using phenolphlhaloln as an 
indicator, titrating in a steam bath until coagulation occurred, and noting the 
temperature of coagulation, 

Tlu‘ tabulated results of tests with over 200 sampl(‘s of milk indicate that milk 
containing 0 57 per cent of acid (in terms of lactic acid) will precipitate at 
temperatures lietweeii GO and Go'’ F., milk containing 0,5 per cent acid at 75 to 
80*^, 0.4 j)€r cent at 100 to ItO®, and 0.?15 per cent at about 150”, while that 
containing 0.25 per cent acid will not coagulate until beated to 180”. 

Attention is called to Ibe great rangt' of temperature betwee^n the coagula- 
tion for the 0,4 and 0.35 per cent aciditie.«5. In explantition of this the sugges- 
tion is made that at about 100” a cheinical change takes place in the calcium 
salts of the milk whi<*h pnivents the precipitation of the casein. The fact that 
the addition of disodium pliosphatc retards the precipitation of the curd in 
milk, while monocalcium phosi)hate hastens the coagulation, is thought to afford 
support to this suggestion. 

The Kreis reaction of cottonseed oil products, W. B. SariTii {Jour. Indus, 
and IJngin. Chem., 12 {1920), No. 8, pp. 761f-76G, fig. 1). — From selected observa- 
tions covering a period of 11 years’ experience with the use of the Kreis tost for 
rancidity, the author presents evidence that not only crude but also refined 
cottonseed oils may give the reaction. 

In order to decide wh^'lher a po.silive Kreis tost always indicates rancidity, 
experiments with various commercial fats and oils w'ere conducted on the 
assumption that an increase lii the Kreis test after exptisure of a sample of oil 
to direct sunlight would Indicate rancidity while a decrease w'ould indicate 
natural chroinogenetlc substances. The assumption was proved correct by tests 
with crude oils known to contain natural chromogenetic substances, and was 
later testiKl with a number of commercial samples of fats and oils. The results 
obtained confirmed the conclusions of Kerr previously noted (K. S. II., 3G, p. 313), 
with the exception that samples of nonrancid, purified cottonseed oil responde<1 
to the test. The author concludes that the ICreis test is not entirely dependable 
for the detection of rancidity in cottonseed oil. 

The testing of saccharlmcters by means of the telescopic control tube, 
C. A. Bbowne {Jour. Indus, md Engin. Chem., 12 {1920), No. 8, pp. 792--79d, 
fins. 4).-— This is a description of the use of the telescopic control tube for de- 
termining the errors of saccharlmeter scales and comparing the scales of dif- 
ferent saceharlmetex*s, the comparative accuracy of reading different saccharlm- 
eters^ the probable error of readers of the saccharlmeter, and the infiueuce of 
the personal equation. 
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The claHAcatton of cane juice without chemical treatment, F. W. Zekrai!^ 
(Louisiana Stas, Bui, IKS (IBtO), pp, ^6, figs, 2; also in fja. Planter, 66 (1920), 
^Kos, IS, pp, 204-406; U, pp, 220-222, figs, 2), — ^The Investigations discussed in 
this bulletin form a continuation of the work described in Bulletins 161 (B. S. 
R., 39, p. 113) and 165 (E. S. R., 41, p. 208) from this station. 

The author reviews briefly the methods at present employed in the clarifl^fh- 
tion of cane sugar, and points out that in all of these methods the mechanical 
effect is more important than the chemical reactions involved. The true nature 
of this i^echanical effect is thought to be essentially the adsorptfon of colloidal 
particles of the unclarified juice by means of the filtering medium or clarifying 
agents. In ordinary filtration this Is accomplished to a certain extent. If the 
juice is heated before filtration the colloids form larger aggre.gates which, how- 
' ever, being nonrlgid soon clog the pores of the filtering medium. If lime is used 
In addition to heat, the Insoluble lime salts adsorb the colloids in i>roportion to 
their active surface. In the sulfltation process a much larger quantity of finely 
divided precipitate Is i)roduced and in the carbonation process still more with 
increased adsorption. On the ground that, if the adsorption theory I.s coitwI, It 
should be possible effectually to clarify cane juices by simply introducing Into 
them chemically inert substances of high adsorbing power, an investigation of 
cheinically inert substances as filtration aids w^as undertaken, the results of 
this study forming the body of tlie present report. 

The possibilities of Kleselguhr and decolorizing carbons, singly ami combined, 
for clarifying cane juices were tested both on a laboratory and factory scale, 
using Fllter-Cel, a specially prepared form of Kleselguhr, and Norlt, a highly 
active decolorizing carbon. The analyses of .sugars obtained after treatment of 
the raw juice with 0.25, 0.5, and 1 per cent of Pilter-Cel alone and followed by 1 
per cent of Norlt shoAved that with 0.25 per cent of Pilter-C’el alone a purity 
increase of 0.4, with 0.5 per cent one of 0.42, and with 1 per cent one of 0.49 was 
obtained. The additional Increase in purity due to the use of 1 per cent of Norlt 
averaged 0.5. There was no increase In the glucose ratio and, therefore, no 
inversion with either Fllter-Oel or Norit. The ash was reduced considerably by 
the Plltcr'Cel but not any further by the Norlt, probably owing to the fact that 
the Norit had not been treated .with acid and, therefore, contained about 4 
cent of soluble ash. The largest reduction by both Filter-Cel and Norit was in 
the organic nonsugars, the Norit, however, removing material such as free acids 
and coloring matter which is not affected by the Filter-Cel. The results as a 
whole indicated that the preliminary treatment with Pllter-Cel greatly facilitates 
the work of ih<? Norit 

Large scale factory tests not only corroborated these conclusions, but also* 
showed thgt the combination process effectively sterilized the Juice. Deterraina- 
^tions of the iron and polyphenol compounds In the factory runs showed a decided 
reduction over the re.suUs usually obtained in the sulfitatlon process. It is 
emphasized, moreover, that in the latter process the colors are only bleached 
temporarily, while in the new process they are actually removed. In regard to 
the yield of sugar In comparison with the sulfitatlon process, It was found that at 
least the same quantity of first sugar of greatly superior quality can be mad© 
with 0,5 per cent Filter-Cel followed by 1 per cent Norit, filtering the juice in 
both cases. The first molasses is so very light in color that it is thought possible 
to increase materially the recovery of high grade sugar while still leaving a 
molasses of higher market value than that made by the usual plantation methods. 

The relative importance of some coloring matters In cane juices and 
simps, P. W. ZBajBAN (Jour, Indus, and Engin, €hem„ 12 (1920), No. 8, pp, 
-The author reviews briefly the results of investigations previously 
carried out at the Louisiana Sugar Experiment Station on the color of sugar* 
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caue products, and reports the results thus far obtained in an extensive In- 
vestigation of the exact nature and proportions of the various factors con- 
tributing to tlie color. The problem was approached from the synthetic side, 
the investigation consisting of the prt^paration of artificial products in which 
the different coloring matters were added by themselves and in combination, 
anjji their effect on the color of the products dt'termined. The prcs(^nt article 
deals with the effect of two gronj)s of coloring matters, the decomposition prod- 
ucts of sugars by heat In the presence and absentee of other injpurities and the 
iron-greening, ^water-soluble tannin of the cane. 

Five series of aftifi<dal raw juices were prepare<1 as follows: 

(t) A 12 per cent sucrose solution to which enough aconitic acid was ad<led 
to bring the pheiiolphthalein acidity to 0.015 n, tlie average acidity of Louisi- 
ana cane juice; (2) juice of the same composition to which was added 2,1 
per cent of invert sugar; (3) juice to which was furtlier added 0.0C7 per cent 
of asparagin exactly noutrnlixed with KOH; (4) juice to which was added 
0.133 per cent of aspartic acid, also neutralized by KOIl; and (5) juice to 
wliich was added a quantity of in>n-greening tanidn corresponding to 0.0167 
per cent of gallotannlc acid. Each of these raw juices was clarified by five 
different methods based on those in actual factory practice, aitd part of the 
clarified juice was evaporated to sirui). All (»f the rims were repeated after 
a(l<ling to the rasv juice 0.002 f>er cent of iron in the form of ferric chlorid. 
The r<‘gular sugurbouse analysis was made on evi'ry product, and in each case 
tlie total depth of color was moRsured by the Tless-Ives tint-j)hv»tometer, stand- 
ardized as pri'viously noted (E. S. U., 41, p. 208). 

From the results ohtaimxl, wliich are discussed in detail, the conclusion is 
drawn that in the methods of clarification generally practiced in Louisiana the 
dark color found in the factory i»roducts is almost entirely due to several 
polyphenol ch'rivatives. principally the lron-gre(*ning tannin occurring in the 
cane juice. In the pros(*nce of ferric salts the color is from two to three times 
as dark ns with the polyphenols alone. It is poinUal out that the methods of 
clarification at present employed in Louisiana do not effectively remove these 
colloidal suhstaiK'cs, and that the solution of the problem of cane juice purifica- 
tion must be sougbt in the field of cidloid <4jemisfry. 

Chemical control in the beet sugar inthistry, S. .T, Osuoun (Jou 7 \ In(fus, 
and Engln, Chem.^ 72 {1920), No. 8, pp. SOS-SOo, Jh/. 1). This ])nper outliiK's the 
essential activities of the chemical deiiavtnient of a large beet sugar factory. 

Sugar beet and apple sirups, L. K. Lo.ngu-.y {Idaho 87c. F/rr. i.; (1920), pp. 
7, figs. If ). — Brief directions are given for tlie iKune niauufaoture of apple and 
sugar beet sirups. Directions for the latter include those rcvoiumended by 
Townsend and Gore (E. S. It., 37, p. 5.11) and a recent modification of this 
method as dosoriheil by Ort and Withrow (E. S. R.. 42, p, 507). • 

Th<? author ha.s still further modified Ibis method by using a cider mill to 
grind the beets after topping and washing. The mill is adjnsti'd so as to 
grind the pulp more coarsely than In grinding ayiples for cid<*r. Tlie resulting 
pulp is boiled with a little water, the liquid strained from the pulp through 
cheesecloth, and the pulp subjected to a second extraction. 

The apple sirup is recommended particularly for the making of jams and 
sweet pickle, and ^the beet sugar sirup for sweetening dark colored cakes and 
cookies and for candy making. 

Repoft of the chemical division, M. O. Johnson and K. A. Chino (Haicaii 
Sta. Rpt. 19 J9, pp. 4^-jS ). — Satisfactory results on a semicoimnercial scale have 
been obtained in the drying of Hawaiian food products by the use of a large 
tower drier holding trays 3 ft. wide by 4 ft. long. A blower driven by a small 
gasoline engine forces air around steam coils and up through the trays in the 
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tower. Data are given on the extent of removal of moisture from various vege- 
tables and fruits by this method. 

Avocado and papaya fruit have been preserved by placing the peeled fruit 
cut in small cubes in sterilized jars and filling the jars with an ordinary com- 
mercial tomato cocktail sauce lieated to boiling. 

It has been found po^jslble to utilize pineapple juice in the preparation 
jelly and of vinegar. For the former, equal parts of clarified pineapple juice 
and guava extract are used, or i)ectin precipitated from guava extract by alcohol 
Is added ^o the pineapple juice before boiling down. The juice c<^n be concen- 
trated by freezing and separating by centrifugal action. In preparing vinegar 
from pineapple juice, the juice testing 11° Brix was sterilized, cooled, and in- 
oculated with ordinary yeast. After standing 5 days samples showed au alco- 
' holic content of 5 i)er cent. The clear jui(*e wa.s then decanted and mixed with 
a fairly active cider viiu'gar in the pro})ortions of 1 part of vinegar to 4 f)r 8 
parts of the juice. When tested 2^ months later the 1 : 4 mixture contained 4.2 
t>er cent of acetic acid and prov(‘d to he a vinegar of fine quality. 

The action of ultraviolet light on the yeastlike fungi, I. B. Fetter and 
F, W. Tannkr {Jour. huluH. auJ JJitf/in. Chem., 12 {1D20), Ko. S, pp. 7/^1, 
figs, g).— On exposure of water suspensions of cultures of yeasts and yenstlike 
fungi to ultraviolet light from a quartz mercury vapor lamp ojjcra.ing on 110 
volts at a distance of 25 2.-1 out of 20 organisms were killed within 1 min- 

ute, two survived 1 minute, one 2 miimtos, one 4 minutes, nvo 7 minutes, and 
one 10 minutes. The i)ossi])ility is suggesle<l of using ultraviolet light in con- 
trolling the development of yeast cells in the Iridnstries. 

Progress in tobacco studies during 1015-1910, II. Kissling (Ckcm. Ztg., 
44 (1920) t No. 4^* PP’ -This is n survey of the literature on tobacco 

chemistry, culture, and manufacture, the nieotin content of tobacco, and to- 
bacco substitutes. A list of 99 literature references is included. 

METEOROLOGY. 

Composition of the atmosphere, A. Kkooit {K. Dnnnke MJcnslc, ISclsk, 
[Math. Fys. 1 {1919), No. 12, pp. U19; ahs. in .So/. Ahs., Sect. 4 — 

Phys., 2S (1920), No. 272. pp. 4JS, 414 )- — An apparatus dtwised by the author, 
with w^hich absolute determinations of CO3, O, “N” (N-fincrt gases) and com- 
bustible gases may be made with an accuracy of 0.001 per cent. Is briefly 
described. 

In examinations of samples of air from various sources, it was found that 
the proportion of combustible gases was below 0.0005 per cent and probably less 
than 0.0002 per cent, much less than the commonly assume<l value of 0.003 
^er cent. Tlie proportion of nitrogen plus inert gases, was very nearly constant, 
the average of the observed variations being less than 0.(K)3 per eemt. It is 
claimed that the average percentage of nitrogen idus inert gases in the tropo- 
sphere is a geophysical constant which can he determined within 0.001 per cent. 
Two analyses of air gave the absolute composition at the surface of the earth 
as carbon dioxid 0.03 per cent, nitrogen plus inert gase-s 79.022 per cent, and 
oxygen 20.948 per cent. Street air of Copenhagen showed somewhat more car- 
bon dioxid and less oxygen than the normal. 

“The author urges a thorough study, by the methods developed, of the com- 
position of atmospheric air, including samples from great heights. The paper is 
printed in English.*’ 

Climatological data for the United States by sections (U. jSf, Dept. Ajgrr., 
Weather Bur. Climat. Data. 7 {1920), Nos. S, pp. [216], pis. 4 , fig. 1 ; 4 , pp. [206]^ 
pis. 4 , figs. 2 ). — ^These volumes contain brief summaries and detailed tabular 
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stataBents of climatological data for each State for March and April, 1920, 
respectively. 

Meteorological records for 1918 {New York State Btu, Rpt 19 IS, pp. 

47S), — ^Tables are given showing tridaily readings at Geneva, N. Y., of standard 
air therniomctors for each month of the year ; daily readings of maximum and 
mhilmum thermometers at 5 p, m. for each month of the year; a monthly sum- 
mary of maximum, minimum, and standard thormometer readings for the year; 
monthly and yearly maximum and minimum temperatures from 1883 to 1918, 
Inchiaivc; ave?ligo monthly and yearly temperatures since 1882; and rj^infall by 
months since 1822. 

The season of 1019, Ta Moohaw (North Dakota Sia. Bui. ISS (1920), pp. 
$-9). — Observations at the Dickinson Substation, North Dakota, on precipita- 
tion for 1892-1019; evaporation, temperature, and length of growing season, 
1907--1919; and wind veIocl( 5 \ 1908 1919, are summarized in tables. 

It is not<‘fl ospec’ially that the nnuiial and soasonal precipitation at this place 
during 1019 was the lowest recorded during the 28 years that records have been 
k<‘pt. The annual precipitation was 8 35 in., as compared with the 28-year aver- 
age of 1512 In. The seasonal y>recipitation, April to September, was 5.82 in., 
as compared with an av( rage of 1 1.75 in. The season was also characterized by 
extremely high temperatures, boi?m 3 to 10*" F. above tlie averaue. Tlie maxi- 
mum of 108'* wa.s recorded June 28. The evni>oration from a free-water surface 
during tiie growing season was 42.6 in., ns compared with a 13,ve?ir average of 
32.7 in. The frost-free period was 124 days, the longest recorded nt this place. 

Pheiiological observations, 1919, E. Fhnf {Arh. Latuhr. Kawmer Ilcsae, 
No. 2G (1919), pp. J~,2^).“-This is a record of oiiserva lions during 1919, on the 
same unif(»rin ]>lan as in previous years, at 29 stations in Hesse, 41 in North 
(fcrmnny, 6 in Austria, 1 in Hungary, and 1 in the Netherlands. , Observations 
on crop plants, as well ns wild vegetation, are Incliah'd. 

The iniiiHuice of altitude on the appearance of different phases of vege- 
tation, W. Pfaff (Arh. Landw. Kammcr llenae, No. 2f> (1919), pp. 81-S8 ), — 
From comparative ob.servations at P*ozeii-Orles and at Oberbozen, at 920 meters 
higlier elevation, tlie author shows that for each 100-meter (328 ft.l increase in 
Jilti tilde the* <»nset of spring and summer was delayed about 4 days and the 
appearance of autumn about 2^ days, luit that the coloring of lenv^es in tla* late 
autumn was hasteme^d about 2 days. Oonipariiig the observations at these 
places with similar observations at otlmr places in ditYereiit latitude, tlie author 
conclueles that, other conditions being the same, the variation in temperature 
due to variation in altitude lias a greater effect in modifying tia* progress of 
vegetation phenomena than the same differences in temperature due to varia- 
tions in latitude. ^ 

Kecent pheiioiogical literature, E. Tune (4r?>. T/findw. Kanuncr JTc.v.se, No.^ 
26 (1919), pp. 24-26). — Fifteen annotated n^ftToncos to literature are given. 

SOILS—FEKTILIZERS. 

Ohemioal analysis of soils, B. de O. Makchand (Union So. Africa, Dept. 
Agr, Jonr., 1 (1920), No, 4, pp. SU-84S).--Thc obj(‘ct of this article is to indi- 
cate the limitations as well as the value of soil analysis, for the benefit of 
farmers. 

The class! fioation of soils according to their electrical conductivity, 
B, VON HoRVA'jrii (Intematl, Mitt. Bodvnk., 6 (1916), No, 4f PP- 230-2S6). — Ex- 
periments are reported from which the conclusion is drawn that the exact 
classification of all soils merely according to the electrical conductivity of their 
water extracts Is impossible. 
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Soil survey of Way^no County, Iowa, 0. Lotjnsbuby et ai^ (17. D€p% Apr,, 
Adv. Sheets Field Oper, Bur, Soils, 1918, pp, M, i» flp* f» wmp i). — Thl« sur- 
vey, made in cooperation with the Iowa Experiment Station, deals with the 
soils of an area of 335.360 acres in southern Iowa situated In the glacial and 
loesslal region. The area is classed In three topographic divisions, namely, 
level to undulating ridges, flat stream bottoms, and the Intervening areas. * 

The soils are of glacial, loesslal, and alluvial origin. Six soil types of four 
series are mapped, of which the Grundy silt loam, a loessial soil, covers 46.2 per 
cent, and the Shelby loam, a glacial soil, covers 45.6 per cent of ttle area. 

Soil survey of the Belvidere area, N. J., A. L. Patbicic et al. (U, 8, 
Dept. Apr., Adv. Sheets Field Oper. Bur, Soils, 1917, pp, 72, pis. 4* fig, 1, map 
1 ). — ^This survey, made in cooperation with the Popartment of Oonservntion 
and Development of New Jersey, deals with the soils of an area of 488,960 
acr(‘s in the southwestern part of northern New Jersey comprising nearly all 
of Hunterdon County, about three- fourths of Warren County, about one-third of 
Mercer County, and small parts of Somerset, JVlorris, and Sussex Counties. The 
area includes mountainous ridges, broad and narrow valleys, and plaln-like 
plateaus, and as a whole Is w’ell drained. 

The soils of the area lie in seven soil provinces, namely, the ghKMal, glacial 
lake and river terrace, limestone valleys, Appalachian mountain, Pitnlmont 
plateau, coastal plain, and river flood plains provinces. They are derived either 
from glacial till, directly from the underlying rocks, or from water-laid deposits. 

Including muck and rough stony land, 37 soil types of 22 v;(>ru*s are mapped. 
The Chester serie.s is the largest, and the Chester gravelly loam, covering 14.3 
per cent of the area, is the most extensive recognized typo. 

The red soil problem, E. Planck iintenintl. Miit. Hodenl., 7 {f9I7), No. 
l-2i pp, 66-89 ). — Confirming his previous findings (E. S. II.. 3(5, j). 115), the 
author summarize.s his owm inve.stigations and reviews the opinions of other.s 
on the subject to sJ)ow that the occurrence of red stfils in the Mediterranean 
region is explained by a combination of so-called geological dliTuslon and 
metasoraatic displacement woth the residue theory and climatic conditions as 
they prevail in that region. 

Further investigations on the condition of the soil crumb structure, 
V. EHKKNnEito and J. P. van Zyl {Intematl, Mitt, Boderik., 7 {1917), No 1-2, 
pp, 90-103 ). — Continuing previous work by Van Zyl (E. S. U., 30, p. 72(1), 
studies conducted at the University of Gottingen on the elY(X!t of preparing soil 
samples for sedimentation analy.sis by shaking with water and air-drying are 
reported. 

It was found that ,shaking of soil samples with water ns n preliminary to 
sedimentation analysis is unne<‘essary, as the same results were obtained with- 
out such Shaking. Purthormore, it was found that the shaking .should he 
'avoided because it has a marked influence on the firmness of the cohesion >f 
the individual soil crumbs. If some such treatment Is necessary to save time 
the addition of ammonia is re(‘Ommende4l. Air-drying of soil sample.s was found 
to increase the firmness of cohesion of the individual soil crumbs, so that under 
sedimentation analysis they separateil into their constituents very slowdy. This 
was more especially the case with the very fine soil crumbs. 

The capillarity of the J. Verslitys {Intematl, Mitt. Bodenk., 7 {1917), 
No, S-4f PP> 117-140, figs. 11 ). — Theoretical and actual studies of the state in 
which w^ater exists on the so-called phreatic surfaces of soil are reported. It 
is believed that water exists in soils in the pendular, funicular, and capillary 
conditions, depending on the moisture content of the soil. 

The pendular condition is that existing In slightly moist sollis and Is likened 
to the condition of a heap of wetted spheres in which a pendular body of water 
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is held at each point of contact of the spheres. The funicular condition is that 
existing In more moist soils than those in pendular condition. In such a condi- 
tion there Is sufficient water present so that threads of water run throughout 
the mass. When the limiting point Is reached at which the soil pores are en- 
tirely filled with moisture, the water is considered to be capillary. 

The effect of the initial moisture in a soil on moisture movement, P. K. 
M^bbakek {Soil 8ci,t 10 {1920), A^o. 2, pp. 14S-152, fig, 1). — In experiments con * 
ducted at the Kentucky Kxporlmciit Station soils were placed In specially de- 
vised tubes and different initial moisture conditions brought about. These 
tubes wei’e s^t in vertical positions, with their lower ends in wate^ and the 
distance of penetration of water at various times determined. 

It was found that small diffei’eiices in initial moisture content of the soils 
were for the most part without significant effect in this conriectlon. The dis- 
tance of movement was as great in the oven-dry or air-dry soil as in soil con- 
taining an additional initial small amount of water. 

Soil solution, I*. Khrenblrg and J. P, van Zyx {Intematl, Mitt, Bodenk,, 7 
{19 i7), No. B-Jt, pp. Hl~175), — Studies conducted at the University of fldttlngen 
on soil solutions forced from loam and clay soils under high pressure to deter- 
mine the action of organic ferlilizers tiiercon by this method are reported, to- 
gether with a summary of the results of the work of others bearing on the 
subject. 

Apparently no final and definite conclusions are drawn ns to the oflicacy of 
the pressure method of studying soil solutions, although the hope is expressed 
tlial it may broaden the knowledge of soil solutions. It is pointed out, how- 
ever, that In addition to the heavy equipment required the process is tiresome 
and long drawn out. 

A proposed method for the estimation of total calcium in soils and the 
significance of this element in soil fertility, O. AI. Shedd (Soil ScL, 10 (1920), 
No. i, pp. 1-1 ff ). — In a confrlbutiou from the Kentucky Experiment Station, a 
jiroposed method for estimation of total calcium in soils is described w^hich 
it is thought eliminates the chief s<airces of error of the regular procedure. 

This method has b(ieu found to give more concordant results and is more 
rapid. When some of the methods used in tliis w’ork were tried on a synthetic 
soil solution a better agreement was obtained than when they were applied to 
soils, indicating that a synthetic solution does not always act In the same 
manner as a solution of the soil which it is supposed to represent. 

Determlimtions were made of the total calcium content of a large number 
of Kentucky soils, both virgin and cultivated, and It was found that in nearly 
every instance cultivation had caused a considerable loss of this element. From 
an investigation including se>eral hundred samples taken from the soils of 
nearly all the counties in the State, it was found that the best t^^es of soil 
contained the most calcium and the poorest the least. 

Plant distribution around salt marslies in relation to soil acidity, E. T, 
Whebky {Neology, 1 (1920), No. 1, pp, — An account Is given of a few 

observations made by the author to show that the acidity of the soil l.s closely 
connected with the distribution of native plants. 

The oxidizing power of soil from limed and ntilinied plats and its rela- 
tiq.n to other factors, J. R. Nellek {Soil Sci,, 10 (1920), No, 1, pp. 29-39, fig, 9. 
2 ). — Studies conducted at the New Jersey Experiment Stations on the oxidizing, 
nitrifying, ammonifying, and nitrogen-fixing powers of fresh soils from the 
urface 6 in. of four ^^-acre fertility plats are reported. 

The oxidizing poWer of the soil from the limed plats was approximately 40 
per cent greater than that from the unlimed plats and varied invei‘scly wdth 
its lime requirement Nitrate accumulation and bacterial numfcqi^fif wqrq higher 
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on the Umed soils, but the ammonia accumulation was about the same for all 
of the plats. The avera^ crop yield for the past 10 years was found to var^ 
closely with the present oxidizing power of the soils. There was a noticeable 
correlation between crop yield, nitrate accumulation, and bacterial numbers, 
but not between crop yield and ammonia accumulation. 

liime requirement of Pennsylvania soils, J. W. Wiiri’E {Pennsylvania Bta» 
Bid. 164 (1920), pp. 36, fiyx. lime requirement survey of the soils ot 

Pennsylvania is reported, which included a study of 1,474 samples of soil taken 
from 60 counties and reijreseniing all the soil series in the State of agricultural 
importance. 

Seventy-two per cent of the soil ureas tested were acid. The average lime 
requirement of the limed soils was found to be 1,749 lbs. of calcium carbonate 
per acre tis eoiupared wllli 3,105 lbs. where no lime had been used. The lime 
' requirement of these soils i)ore a close relation to their productivity, but not 
to their texture. 

All the soils of Potter County examined were acid, the average lime re(iuire“ 
ment for the county being 7,928 lbs. Only 3 per cent of the soils of Lehigh 
County examined were acid, the average lime requirement for the county being 
124 lbs. 

As a general average, clover failed on 49 per cent of the unlirae<l soils of the 
State, produced a medium growth on 26 per cent, and a good growth on 15 per 
cent. It also failed on 15 per cent of the alkaline Volusia and DeKalb soils, 
and on 24 per cent of the alkaline soutlieastern soils. 

The well-drained soils of the State were less acid than those poorly drained. 
Kighty-five per cent of the river bottom soils were add. In the southeastern 
fjart and throughout the limestone valleys, the unlimod soils seldom showed 
the need of more than 2,000 lbs. of limestone. These soils showed very little 
difference in their lime requirement, and a recpiireinent of more than 3.000 lbs. 
was found to prevent a normal growth of clover. The .soils of the State occu- 
pying the area where the average lime rcniuirement varied from 0 to 1,000 lbs. 
included the section where alfalfa and clover grow to the best advantage. 

Tlie soils of southwestern Pennsylvania showed an average lime requirement 
of 2,022 lbs. where no Ihne had been used. Of this unUined area, 84 per cent 
was acid. The lime requirement of the soils of 45 counties varied with the 
distance from the limestone valleys. The average lime requirement of the 
soils in the general fertilizer series at the station was 1,467 lbs. w^hen treated 
with commercial fertilizers for 34 years and 1,074 for manured soils. 

Information is also given on the sources of lime for agricultural use in the 
State. 

The antagonistic action of calcium and iron salts toward other salts as 
measured by ammoniflcation and nitrification, J. EJ. Greavks {Soil ScL, 10 
{ 1020 ), No!- 2, pp. 77 - 102 , flf/s. 20). - Experiments conducted at the Utah Experi- 
ment Station on the antitoxic action of calcium and iron salts toward other com- 
pounds occurring in alkali soils are reported. 

It was found that a true antagonism exists between calcium sulphate and 
sodium carbonate, nitrate, and sulphate, calcium and magnesium chlorlds, and 
magnesium sulphate as measured in terms of ammonliication. This was great- 
est with sodium carbonate and did not occur wdth sodium chlorid. The 
antagonism between calcium and magnesium, although small, also occurred as 
measured by nitrification. A similar antagonism was found to exist between 
these salts, with the excei»tioa of sodium sulphate, calcium chlorid, and calcium 
sulphate, as measured in terms of nitrification. 

Iron salts were usually found to improve the physical nature of alkali soils, 
and some Iron salts exerted a true antitoxic action toward some alkali salts. 
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Tills antagonism was usually greater between monovalent and bivalent Ions 
than between two bivalent ions. 

As measured in terms of ammonificatlon, a true antagonism was found to 
exist between sodium sulphate t?. iron sulphate, calcium chlorld v, iron sulphate, 
sodium chlorid v. iron chlorid, sodium chlorld v. iron sulphate, magnesium 
chlorld V. iron nitrate, sodium chlorld v. iron carbonate, calcium chlorid v. 
ii^n carbonate, calcium chlorld v, iron nitrate, sodium nitrate v, iron chlorid, 
calcium chlorid i;. iron chlorid, sodium carbonate v. iron nitrate, sodium car- 
bonate V, Iron carbonate, sodium sulphate v. iron nitrate, sodium chloric! v. 
iron nitrate, ^lagneslum sulphate v. Iron nitrate, sodium carbonate v, iron 
sulphate, sodium nitrate v, iron nitrate, sodium nitrate v. iron sulphate, mag- 
nesium sulphate v. iron chlorid, and magnesium sulphate r. iron carbonate. 
This was small in the case of the first pair and Increased In the order named 
until the last, which neutralized 75 per cent of the toxic effect of magnesium 
sulphate. 

No antagonism was found to exist between sodium carbonate v. Iron chlorid, 
sodium suli>hate v. iron carbonate, sodium nitrate v. iron carbonate, magnesium 
sulphate v. Iron sulphate, magnesium chlorid v. iron chlorid, magnc^slura 
chlorld V. iron sulphate, sodium sulphate i?. iron chlorid, and magnesium 
chlorld V, iron carbonate. 

As measured in tefms of nirrihcatlon, a true antagonism was found to exist 
between sodium carbonate v. iron carbonate, sodium chlorid t\ iron chlorld, 
magnesium sulphate v. iron nitrate, sodium carbonate v. iron sulphntf\ sodium 
nitrate r. iron sulphate, sodium sulphate i\ iron carbonate, calcium chlorid t\ 
Iron carbonate, sodium nitrate v. Iron carbonate, sodium c]il(»ri(l iron 
nitrate, magnesium sulphate v. iron carbonate, sodium nitrate t\ iron chlorid, 
sodium suli»liate f. iron nitrate, sodium sulphate r. iron chlorid, magnesium 
chlorid v. iron carbonate, calcium chlorld v, lr<»n nitrate, magnesium sulphate 
v, iron chlorld, sodium chlorld u, iron sulphate, magnesium chlorid v. iron 
sulphate, nuignesiuni sulphate v, iron sulphate, magnesium chlorid iron 
chlorid, sodium carbonate r. iron chlorid, and magnesium chlorid v, iron 
nitrate. This was low in the case of the lir.st pair and increased progressively 
in the order named up to the last named pair, in which tiie iron nitrate in- 
creased the nitrilical ion 420.7 per cent over that soil treated with magnesium 
chlorld alon(‘. 

The quantity of iron required for niaxlmuin (‘ffe- t varied with the Iron 
compound an<l the specilic alkali. In no case, however, did the quantity 
exceed 186 parts per million of iron. Although the greatest iutluence was 
exertc*d by the eat ions, the anions were not without offet't. 

A list of 23 r<*ferences to literature bearing on the subject is included. 

The absorbing power of the soil for manganese, T. Nottin {Compt, Rend. 
Acad. SH. \Paiifi], 17J {1920), No. 1, pp. — Experiments a?e reported 

from which it Is concluded that the lime in arable soils does not react with 
manganese salts as long as it Is In the form of calcite. 

Organic matter for the soil (Rhode Island Sla. Rpi. pp. 2, 3 ). — Where 
corn was grown continuously ec|ual yields were obtained with legumes and a 
half stand of rye ns cover crops, the former requiring less fnippl omenta ry 
nitrogen. A considerably larger yield of corn was produced on soil which had 
received, all except nitrogenous fertilizers for 20 years and on which a sod 
containing clover was plowed under. The addition of nitrogenous fertilizers 
only slightly increased the yield. 

On the basis of ^ual additions of organic matter, muck composted with 
slaked lime gave as good yields of cabbage and late beets as stable manure, 
but gave smaller yields of lettuce, tomatoes, celery, and fall spinach. 
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Stable manure gave better yields of celery and tomatoes than green manure 
and chemical fertilizers and about the same yields* of cabbage the following 
spring. Stable manure alone produced belter yields of sweet corn than com- 
plete fertilization with chemical fertilizers. Fall plowing of sod gave only 
slightly better results than spring plowing for potatoes. 

Organic matter for the soil { Rhode Island Sta. Rpt. 1919, pp. d, 6), — Green 
manuring of corn soil with red and sweet clovers produced about 7 per cent 
more ears by weight than with alfalfa and vetch. Rye as a cover crop Avlthout 
nitrogen produced slightly greater corn yields than legumes. With a legume 
cover cron, 20 lbs. of nitrogen produced as much corn as fo'^r times this 
amount of nitrogen where rye was used. 

Peat, composted with hydrated lime, compared with 16 tons of stable manure 
indicated no conditions favorable to the use of r>eat for vegetable growing 
either in the field or in the greenhouse. 

Where oats and peas were i)iowed under with 8 tons of stable manure, and 
fertilizer chemicals used prior to setting out celery, the yields of celery and 
cabbiige wliich followed In the next spring were as high as with 16 tons of 
stable manure and less fertilizer chemicals. By scattering the fertilizer 
chemicals about the tomatoes, certain combinations with the green manures 
compared quite favorably with 16 toas of stable manure and h'ss fertilizer. 

In a comparison of nine rapid-growing crops to see ^hich would produce, 
after the middle of July, the most dry matter for possible hnmus formation, 
pearl millet exceeded the others. 

I<egume nitrogen, C. A, Whittle {South Fmt, Assoc., Soil Impr. Com. Huh 
SH [IDW^, pp. 8).— This is a review and summary, particularly of the work 
conducted at the different State experiment stations, on the subject. It is 
the purpo.se to show that legumes fall somewhat short of supplying the nitrogen 
required by crops from soils. It is pointed out tliat the iietual nitrogen 
recovered from legumes is smaller than i.s generally believed, and it Is recom- 
mended that before using legume green manure as a source of nitrogenous 
fertilizer the cost of growing the legume and turning it under should be com- 
puted and compared with the cost of commercial nilr<»gen and its application. 

A proliimnary report on tlie veld-burning experiments at Green kloof, 
Pretoria, B, P. Phillh^s {So. African Jour, Sci., 16 {1920), No. pp. 285-299, 
pis. 3, fi(js, 5). — Experiments are reported which showed that burning the veld, 
thus denuding the soil of its protective vegetation, tended to encourage the 
flowering of many plants, particularly hemlcryptophytes, by allowing the access 
of light and heat. The tenjperature during both day and night was consid- 
erably higher on bare soil than on soli covered with vegetation, but the latter 
did not exhibit such extremes of heat and cold. Denuded soil absox'bed more 
water after rain than covered soil but lost It more quickly by evaporation. 
Covered sbil showed greater stability in moisture content. 

New bases and methods for increasing the soil production of Germany, 
H. Niklas {intemath Mitt, Bodenk,, 7 {1917), No. pp, 1-SS). — Procedure in 
the soils survey and .soil mapping, supplemented by crop statistics, as practiced 
in Germany under tJie stress of war-time conditions to Increase the pro<iuctlvlty 
of the soil, is described. 

Chemical fertilizers and parasiticides, S. H. Collins {London: BailU^e, 
Tindall d Cox, 1920, pp. XI 1^273, figs, 11). — This volume is one ot the Indus- 
trial chemistry series and deals mainly with the sources and methods of manu- 
facture of chemical fertilizers. Information is also given on the uses of 
chemical fertilizers. 

Part 3 deals in general with the need for fertilizers. Part 2 deals with the 
sources of fertilizers, with sections on mineral deposits of fertilizers, fuel by- 
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products, metal industry by-products, alkali industry by-products, plant and 
animal refuse of value as manure, and atmospheric nitrogen. Part 3 deals with 
the manufacture of fertilizers, with sections on inorganic nitrogen, organic 
nitrogen, phosphorus and potassium fertilizers, bone manures, ami compound 
manures. Part 4 deals with the use of fertilizers, and contains sections on the 
trti^dc in fertilizers, the distribution of fertiUz<‘rs over the rotation of crops, 
manures. Part 4 deals with the use of fertilizers, and contains sections on the 
Sion is inclrnh <l discussing the future of fertilizers, reference being made to new 
sources and irnprovenients in their manufacture and use. A fina^ division 
deals with chemical insecticides ami fungicides, and is noted on page 5(1. 

Efficiency of fertilizers and other manures {Rhode Jskind Rpt, HUH, 
pp. S, //). — One part of phosidioric acid in acid phosphate gave smaller yields 
» ’ beets than nine parts in floats hut larger yields than four parts, and with 
toinaU>es larger j leUls than nine parts in lloats. 

(jow manure gave aluuit .ns good results with hay as chemical fertilizers. 
The manure and manure and shavings retiuinnl reinforcement with phosphoric 
acid for a proper residual effect for suhse<pient crops, itududing rutabagas and 
turnips. Where ]>otash fertilization had been omitted, the yield of hay was 
considerably increased by additiotis of common salt or soda tish. 

The action of stored lime nitrog«*n, I). Mkykh {iiischr, JMndir. Kammer 
Svhivsirn, 2Jt {HhiO), No. 30, pp. -Experiments with lime nitrogen 

\rhich hud been in storage for from (> to 10 months showed that samples eon- 
taining us high as 0.0,3 jier cent of dicyamliamid nitrogen gave in g('ueral as 
good results with oats on sandy loam soil as samples containing practically no 
dicyandiamid nitrogen. The restilts w.th a sample containing 1.88 per eent of 
dicyandiamid nitrogen w<>re much pemrer. 

ll is concluded that storage of lime nitrogen for from 0 to 10 months does not 
g(MU*rall.\ reduce its effei'tiveni'ss as limg as it is protected against dampness. 
Loose storage is possible if the lime nitrogen is covered with layers of Thomas 
meal and straw. Th(‘ deli'rminat ion of dic>nndiain!d is considered to be a safe 
basis for the judgment of the effect 1 ^ eiiess of stored lime nitrogen. If the con- 
t(‘nt of dicyandiamid iiitrog<*n is greater than 10 per cent of the total nitrogen, 
the effeetiveness is rapidly reduced. 

The reversion of superphosphates, A. Aita {Oior. Chim. Indus, vd AppL, 

{1P20), No. ,'J, pp. 2J7-2JS. //f/s. <i ). — Studies on the rever.sion of sui>eri>bos- 
[ihatcs made from C'oslantine, (iafsa, and land pebble phosphates, as caused 
l»y compounds of iron and ulumiimm, are reported. 

Jt was found in general that the rc\crsioii of that part of the phos- 
phoric acid solubh* in water and citrate s<>lution is closely related to the con- 
tent oJ the phospiiate in compounds of iron and aluminum and also with the 
content of free pho.'^plionc acid. The iron and alumiininT comiiounds were 
aiiparently the primary cause of reversion, wliile tlie frin* phosph(»ric acid 
present had a tendency to mmlralize their action. It appeared that rever.sion 
proceeded by successive intermediate stages until a state of equilihriuin was 
reached, depending upon the content of the mixture iu oxids of iron and 
aluminum and free phosphoric acid. 

It was also found that reversion was apparently arrested when there 
were present two parts of free phosphoric acid to one) ])art of the oxids (»f Iron 
and aluminum soluble In water. 

Potash from kelp* — 111, The preliminary examination of kelp distillates, 

G. O. Scenceb (Jour.dndus, and Engin. Chem., 12 (11)20), No, 8, pp. 786-792 ). — 
This is the third paper of this series (E. S. II., 43. p. G30) in w'hl<*h investiga- 
tions are reported, the purpose of which w^us to determine the nature and com- 
22501"— 21 3 
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mercial value of the distillation products from the kelp treatment process for 
the extraction of potash as used by tlie U. S. Department of Agriculture at 
the experimental plant at Summerland, Calif. 

It was found that kelp tar can he separated Into groups of compounds which 
may be designated as tar acids, neutral oils, ammonia, and pitch. 

Xiime: Its properties and uses, W, E. Emley (t7. Dept. Com., Bj^r, 
Btandard» Virc, SO {1920), 2 ed., pp. 25 ). — This circular gives general informa- 
tion on the manufacture, uses, and methods of testing of lime, with particular 
refei*enc€^to its structural use. ^ 

Caustic lime and calcium carbonate as fertilisers, E. Ramann (Mitt. Dcut. 
handw. OeselLf S5 {1920), No. SI, pp. 421-425). — ^Experiments are reported 
which showed that lime is a plant nutrient and must be present In soils in 
sufficient amounts as such. It also acts in producing proper physical and 
cliemlcal conditions in soils and in regulating the action of mineral fertilizers. 
The latter action is considered to be of greater importance than the nutritive 
action and was found to require much greater amounts of lime. 

Caustic lime acted raruch more rapidly in soils than caUduni carbouatt'. 
When properly used about equal results were obtained with the two kinds of 
lime. It Is recommended that where mineral fertilizers are applied in the 
spring, caustic lime be applied in the fall. 

The effect of dicalcium silicate on an acid soil, 15. L. Habtwej.l and F. U. 
Pembkb {Soil Sci., 10 {1920), No. 1, pp. o7-6‘d).— Exi>erimeuts conducted at tlie 
Rhode Island Experiment Station with lettuce on silt loam soil, to determine 
the fertilizing and neutralizing action of a so-calle<l dicalcium silicate and a 
hydrated silica, are reported. 

It was found that the dicalcium silicate, which contained about 20 per cent 
of silica and about 47 per cent of colciuiir oxid, corrected tlie acid condition of 
the soil about as well as an equivalent amount of limestone. There was no 
evidence, however, that the silicon in the dicalcium silicate was of any value. 

The fertilizing value of sewage sludge, W. E. Brknchley and K. 11. Ricir- 
Xrds {Jour. Soc. €hem. Indus., S9 {1920), No. 13, pp. II’IT-ISIT, figs. 5).~“(hieml- 
cal analyses of activated and slate-lied sewage sludges gave respective contents 
of nitrogen of 7.09 and 2.(53 per cent, phosphoric acid 3.82 and 0.34 per coot, and 
potash 1.12 and 0.08 per cent. 

Nitrification experiments comparing the two types of sludge with dried iilood 
showed that within 15 weeks 26 per cent of the nitrogen is slale-bod sludge was 
nitrified, 66 per cent of that in activated sludge, and the whole of that in dried 
blood. 

Pot experiments with barley to determine the fertilizing valium of th(» two 
sludges compared with sodium nitrate showed that as far as bulk of crop and 
IK^reentage of dry matter were concerned, the activated sludge compare<i favor- 
ably with .sodium nitrate, giving jiractically an equal return for each unit of 
nitrogen applied. Slate-bed sludge gave a less marked result, although the in- 
crease over the unmanured soils was consideralile. The slate-bed sludge proved 
to be quite a useful source of nitrogen, although unit for unit the liicretise pro- 
duced was considerably less than with sodium nitrate or activated sludge. 

Further pot experiments with mustard to deteriulne the residual effect of the 
two types of sludge as compared with sodium nitrate showed that while single 
dressings of shite-hed and activated sludges had a certain i*esidual manorial 
value, the actual increase of crop was not of any great Blgnificance. Sodium ni- 
trate, however, in similar dressings left a considerable amount of available plant 
food. " It is clear that activated sludge has a very real manurlal value by reason 
of its relatively high content of nitrogen In a readily avallabh* form. The practi- 
cal difficulty of drying the sludge, containing 98 per cent of water as it comes 
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from the settling tanks, has yet to be overcome, but if an economic drying proct>ss 
can be found activated sewage sludge promises to become a valuable manure for 
the farmer and market gardener.” 

It is further concluded that sludge from slate beds has a definite manorial 
value, and deserves the attention of farmers and gardeners wherever It Is avail- 
able. 

Investigation on tins action of guanol, D. Meyeb and K. ScniidTE:u (lU. 
/.ackcrriihenhau, 27 {1920), No. 11-^12, pp. — In a study of the fertilizing 

actitm of guajjol, pot exi)oriinents with mustard on sandy loam soil, and field 
experiments with potatoes on loamy sand soil and with suger beets %n heavy 
loam soil are reported. 

In the pot experiments with mustard better results were obtained when 
guanol was used with than without stable manure. In the former case the action 
was relatively snuill, being only about 08.2 per cent of that of ammonium nitrate. 
The potato ci’op was increased somewhat in the field experiments, but there was 
very little favorable action of the gimnol evident on sugar beets. 

F\irtbor experiments are deemed noces.sary. 

The fertilizing action of Peruvian bark residue, O. Nolte {Deut, Landir, 
PrcfifiC, 47 (1920), No. SO, p. 202). — Pol and field experiments with mustard on 
light sandy soil to test the value of Peruvian bark residue as a source of nitro- 
gen showed that tills residue gave no evidence of having any fertilizing value. 

Fertilizers, F. A. L6pez lioMiNOiTEZ and ll. V. M vyo {Porlo Rko Dvpt. Apr. 
and Lah<tr ISta. HuL 21 (1919), Sptmifih cd.. pp. 4U pk D - — This bulletin gives 
the text of the Porto Itlco fertilizer inspection law, discu.ssi*.s its operation, and 
gives information as to the proper sale as well as the proper selection and pur- 
chase of fertilizers on the island. 

A(‘tnai and guarantied analyses of 104 samples of fertilizers and fertilizer 
materials collected for inspivtlon in INirto Ilieo during the fiscal year 1018-19 are 
also reported, together with a summary and an analysis of deficiencies. Actual 
and guarantied analyses of 53 unoificial samples of fertilizers offered for sale 
on the island during the tiseal year 1918-19 arc abso included. 

AGEICUITUEAL BOTANY. 

Heritable cliaraciers of maize.- -I-lII (dour. 71 credit y, 11 (1920), Nos. 7, pp. 
S-0, pi. 1; 2, pp. Go -70, fiys. S; S, pp. 111-1 Id. Ciys. S).—A series planned to de- 
scribe and illustrate heidtable variations in maize. Alternative characters in 
this plant are coming to notice in such numb(»rs as to suggest strongly that 
maize may rival l.lrosophila as material for study of the linear arrangement of 
factors and of chromosomes as bearers of the determinards of characters. 

I. lAnealc leaves, G. N. Collins and J. H. Kempton. — The charaettf here de- 
scribed as lineate leaves, a fine striping on the blades of the upper leaves begin- 
ning about the tenth, was first <»bserve<l in four progenies of sweet corn growing 
at Lanhara, M<1., in 1918, this being a hybrid between Stowell Evergreen and a 
prolific field corn from Brownsville, Tex. Details are given of the history after 
the original crossing in 1912. 

Seeds from six selected ears wore planted in 1019 and lineate plants appeared 
in all of the i>rogenies. These, however, were not alike in this respect, this 
character being extremely variable In expression. Attempts to estimate the 
degrees of lineation resulted in a scale of 10 grades which, tlii>ugh arbitrarily 
adopted, were found to be workable by Indep^mdent observers. 

Except in case of two green plants found in the progeny of a self-pollinated 
lineate plant, the breeding results agree well with the expectation of Mendellan 
behavior based on the assumption that lineation Is a simple Mendellan character 
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recessive to the normal form. The two green plants are to be tested during the 
coming season. 

In addition to the oars above noted, there were 12 hand-iwHlnatcd ears 
from related progenies which produced no linen tc plants in 1018. Seeds from 
these were plant<?d in 1010, and the progeny of live i)rodiiced some lineate jdants. 
The facts are discussed in connection with hypolheses which are suggested. 

IT. Pint il laic flowered maize plant n, K. A. Emerson. — This paper reports 
studies on the irnmeiiics of two maize plants under ol)st*rvntioii and genetic 
study, one since 1014, tiie other since 1915, Both of these liad yholly pistillate 
lnflores<^ences, )>ut the first presents a tyi^e whi<‘h is called tassel seed, the other 
a type called tass(4 ear. Tliese types are des<Tlbed with discussion. Though at 
Orst supi)osed to be identhad (arising, however, in unrelated lots of maize), the 
two types are now ht'lt) to be entirely distinct. The two ('haracters have been 
shown to l)e link(‘d and recessive. 

The teruiiriai inflorc'scences of both tassel seefl and tassel ear maize are much 
mere snsceptii)le to smut Uian are nornuil intloresconces. 

III. Brachyiie (ndms, J. H. Kempton. — The maize variation here conskh^red 
consists in a shortening of tlje internodes on tl)e main (*uhn and lateral branches 
without H corresponding reduction In tluar nmnher or in the mimiM*r and size 
of other organs. It arose in 1017, l>eliig grown in V\ from self-poll 1 mi ted seeds. 
Statistical data st^cured for several characters in botli the normal and the 
brachytic progenies are given witli di.scussion. 

On M<nideliaii inheritance in crosses between mass* mutating ami non- 
iimss»mntating strains of fllnothera pratfncola, (^oaa and II. 11. P>.\nTi.KrT 
{dour. Wanfi. Arad. S(i., 9 (1919). No. /O’, pp. jSM) -A progress report in 
the nadire of a lU'cilminary abstract has been iioti d ( E. S. H.. 41, p. S21). The 
present paper gives a somewhat detailed account of the work done in tins direc- 
tion so far ns it is now ready for laibllcation. 

In connection wdtli ludef discussion of the .strain known as I^evlngton E, pre- 
viously noted, it is stated that there are relatively stable strains of CE, pratinentn 
such as tlie one dt^signated T^exington C, which throw small numbers of flat- 
leaved imifations belonging to .s(*veral groniv?, one ()f the most characteristic 
being the mutant nummularta. The production of this mutant, which is nev ^r 
thrown i)y the strain which originates revolute-leu veil mutations, is claimed to 
be due to mutation in the a portion of tiie aljdia gamete, but never(bek‘ss de- 
pemleut for its expression upon the presence of the ISlen lelian factor F for 
flatness (It is re<*alle(l in this coniieetlon that nummutaria .shows matroclinic 
kiherilanci’ in crosses with the parent form.) 

Th(i basic assumptions ar<* discussed in conneelion uith their supposed hear- 
ings and con scH] non CCS. Kosults indicated i re regarded n.s .aiTonling not only 
one of tin? best examples of Mendellsm in aCnotbera hitherto adduced, but also 
as giving an Indication as to when MeiuleUau behavior, as oi>])osed to matrocliny 
or patroeliny, is to be expected. 

History of the Mexican grass, Ixophorns iinisetus, A. S. IIitohcwk (Jour. 
Wanh. Acad, i^ci., 9 No. 78, pp. .H()-a,7/).— This account deals with the 

history, synonymy, and distribution of /. unhnetus. 

Studies in the physiology of the fungi.— -VI-X (Ann. Minsouri Hot. Oard^, 

6 (1919). Nos. 2. pp. 93~-]S6, 131-1^; 8, pp. 183-192, 193-200, 201-222. pi. 1, flg0. 
5). — These paper.s continue the series previously nofed (E. 8. U., 38, p. 524). 

VI. The relation of bacteria to ceVnfoke fermentation induced by fungi, with 
special reference to the decay of wood, H. Schmitz.— Thej)urpose of this study 
was to determine whether or not cellulose-dissolving bacteria are habitually 
present on decaying wood under natural conditions and their influence, If any, 
Op the rate of decay, also to determine whether the ordinary saprophytic forms 
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affect tJie ceiUilose-dissolving proclivities of the fungus causing the decay, by 
changing the reaction of the substratum so that It may be more or less favorable 
for optimum growth. 

It w’as found that wood sterilized by autoclaving undergoes certain changes 
which should be considered when using such wood for experimental purjK»scs in 
connection with wood-decaying fungi. Among the changes noted are a change 
iii\*olor; an increase in amount of reducing substances in tlie extract, also in 
Its acidity; an increase in tlie H-ion concentration of the extract ; and a change 
in response to^'ard decay. It is believed that cellulose-dissolving bacteria play 
no important part In the decay of wood under natural conditions, thltmgh the 
rate of decay may he materially increased by the presence of (»rdmary sai)ro]>hy- 
tic bacteria. The intinence of bacteria on fungi with reference to the rate of 
decay caused by the fungi varies with the different fungi on different woods. 

\TI. (iroxrth of 'irood-diHtroyinfj fungi an hqnid nudiu, S. 3d. Zeller, H, 
S<'hmitz, and B. M. Duggar. — The authors carried out experimentation to de- 
termine which fungi are adapted to grow on liquid media and what liquid 
nie<]ia are suitai)le to tlnar growth, also the influence, if any, of the Tl-ioii con 
cent rations in su<*h media. 

It was found with respect to the six media employ e<l as indicat etl and the 
eight species studie<l, that Mendiun jiinastri, PoJgporuH hicidus, J*o1usiictus 
versicolor, Plcurotus snpidus, and Trnmetes pcckli grew Ik*sI in the order indi- 
cated. Others grow well only on certain media, for e\ami>le. Lenzites viaJis, 
Dadfdcu qurreina, and M. larrgmans on Hichards’ solution. 

In tlie solutions studied the ll-lon <‘oncentration appears not to he the limiting 
fa(*tor in growtli nor the factor (within the limitr* studied) determining a de- 
sirable medium. The shifting of the U-ion concentration du(* to metabolism de- 
pends upon both the fungus and the medium. N<> general statement is atrempte<l 
conciMtiing the relation between the IJ-lon concentraliotts of the culture media 
and the growth of \vood-d(‘stroying fungi as a group. 

Vni. Midcd cultures, S. M. Zeller and 11. 8(*hmitz. — The piirpose of this 
W'ork was to study in mixed cultures the behavior of fungi sm'ii as Lenzitcs 
rialis, Mcrulius pinastri, M. locrpmans, DadaUa qucrcuia, />. coufragosa, 
Trametrs preIJi, Picurutas sapidus, Lentinus Upidcus, Contopliora ccrehella, 
dolffstictus rrrxicohir, Isaria sp., Poigporus lucidus, f*olgxtictu.s hirsutus, Asper- 
gillus glanrvH, A. uigrr. A, fumigatus, A. rcrsirolor, and A. sifdowt. 

The authors grew all of ihe.se fungi on 2 per cent agjir plates ])re])ared in the 
same manner as in the work above indicated. Brh*f notice of acceleration or 
retardation is given with discussion. 

The results were observed to agree with tla* view thtit fungi in tiadr growth 
show a more inarktHl tendency to grow out and away fron^ the medium in- 
fluenced by their own growth metabolism than to grow towanl n^diffnsion 
center where the materials eontaine<l in this center are nutritivi^ or dtdeterious. 
It is thought that this may also be the condition produced in si ah* (ailt\ire.s. 

IX, Enzgm action in Ann ilia na mellca, lUvdalca contragosa, and Polgporus 
lucidus, H. Schmitz and S. M. Zeller, — The purpose of the authors was to 
investlgfUe some of the ftmdamental relathms hetvvet'n fungus and host. This 
is said to l»e the first of a series of studies concerned especially with enzym 
activities of such forms. 

The fungi employed were growm on sterile sliced carrot, rapidly air-dried 
and ground Into a fine meal, wddeb was examined. 

Bnzyins demonstratc'd as present include esterase, nuiltase. lactase, sucrase, 
ratflnase, diastase, inulnse, oellnlase, hemiceliulase, einulsin, tanmnse, urease, 
amiduse, and trypsin and erepsiu when fibrin is used as a substratum. 
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A new method for determination of ammonia liberated by amldase Is de* 
scribed. This method Involves the application of the Indicator nuethod for 
Il-ion concentration determination. 

X. Germination of the nporen of certain fungi in relation to H-ion concentra- 
tion, R. W. Webb.— Employing methods as described in articles by Clark 
(E. S. R., 11, p. 910) and by Diiggar (K. S. R., 13, p. 528) the author tested 
spores of several fungi as named. The results reported are considered to show 
that in a culture solution consisting of 0.2 M niannite, phosphoric acid, and 
sodium hydroxid successively increasing concentrations of from neutral 

or apprfeimately so to pH 3.1 — 2.8 favorably intiuenee germination of the 
siwres in the case of Aspergillus nigcr, Pcnicillium cyclopiuin, Uotrytis dnerea, 
Fusarium sp., and Lcndtes sepiaria. 

The range and percentage of germination os influenced by H-ion concentra- 
tion vary with the organism. With increase of intervals of incubation, the 
relations of germination to H-ion concentration remain practically the same. 
Whether incubated at 22, 27, or 31® C., the curves of germination for any 
organism are practically Identical. 

Studies on proliferation of inner cells of the stem in Viola faba, Y. 
Okada (Rof. Mag, [Tolgo], S4 iP)20), ^o, S99, pp. t9-S4, figs, 8).— The author 
found that a high degree of proliferation of the inner stem cells of V, faha 
could be induced by the daily injection of pure water. This change appeare<l 
to be associated with the increase of turgor, solutions of such salts as those 
of copper and zinc having a like but less marked oltect. Low temperature 
hinders this process, in which cell division is apparently not affe<*te(l and by 
which the normal activity of the membranes is not materially altered. In the 
proliferating cells increase of acid could be demonstrated, as also could be a 
substance staining red with hydrogen dloxid. . 

H-ion concentration and the composition of nutrient solutions in rtda- 
iion to the growth of seed plants, B. M. Dikjgar {Ann. Missouri Bot, Gard., 7 
(1920), No. 1, pp. S-49, figs. 7). — In experimentation described as carried out in 
the greenhouse at dilTereiit periods of the year and as representing a consider- 
able range of environmental conditions, the author found that three solutions, 
which are de.scrlbed in detail, yielded excellent growth, although special adapta- 
tions are noted. 

It is concluded that there may be no single best solution for the growth of 
any of the three plants used In these experiments. In all probability a last 
solution, like the optimum temptTUture, is represented within the optimum 
concentration rather by a consi<lerable range of salt or ion proportions, in- 
fluenced to a greater or les.s degrc*e by environmental factors. 

The supposed resistance of dry plant protoplasm to absolute alcohol^ 
ether* aifd other anesthetics* A, Rippkl (Biol. Zentbh, S7 {1917), No. 10, pp. 
477-498).— It Is claimed that a supposed immunity to injury by rmre alcohol, 
ether, and other anesthetics and by undiluted organic substances is not sup- 
ported by the evidence obtained In these investigations. Cellulose and certain 
modifications thereof are, on account of their colloidal characters, di'emed Im- 
permeable to such substances, so that the explanation of such Immunity rests 
upon a purely mechanical basis. 

Carbon monoxid* a respiration product of Nereocystis lii€>^tkeana, S. O. 

Langdon and W. R. Gailey {Jour. Wash. Acad. Bci., 9 {1919). No. 18. p. 560). 

The data contained In this paper were obtained at Puget Sound Marine Sta- 
tion in an investigation to determine whether the carhop monoxid present In 
the pneumatocysts of the giant Pacific coast kelp is a step in photosynthesis 
or a respiratory product. Carbon monoxid was formed only when oxygen was 
present In the gas and was produced as readily in darkness as In light. Its 



imj mmjD cbops, 29 

formation Is therefore regarded as related to respiration rather than to ana- 
bolic proeasHcs. See also a previous note (E. S. R., 36, p. 804). 

Apparatus for measuremeut of oxidase and catalase activity, H. B. Hak- 
VKT (Jour. Qen, Physiol,, B (1920), No. 3, pp. 253, 25i, fig, 1), — modification Is 
described of the Bunzel simplified oxidase apparatus (E. S. R., 32, p. 508). 
This is claimed to eliminate the chief defect of such apparatus by employing 

caustic tube and olkall to absorb the carbon dioxld produced in Ihe reac- 
tion. It is slated that the apparatus can be conveniently employed for the de- 
termination of catalase activity. 

FIELD CROPS. 

[Hepoil of field crops work in Hawaii, 10191, H. Ti. rnuNo, F. G. Krauss, 
and R. A. Goff (Hawaii Sta. Rpt. 1919, pp. 50-Gl, 68, 69, 70-72, 73, pis, 

4) -™The prop'ess of work previously noted (E. S. Jl., 41, p. 137), Including 
vuri<*ty, cultural, and fertilizer tests, breeding work, and distribution of planting 
stocks of new varieties, is descrlbe<l. 

Guam corn, a white variety, produced at the rate of r)2.5 bu. i)er acre at the 
Honolulu Station In 1919. While this variety is said to be resistant to leaf 
hopp(‘rs and is t^rolific, the demand for a yellow corn in Hawaii limits its pro- 
duction. A henn mutation of llie Early Refugee variety. No, 1167, and several 
swt'ot potato Hei'dllmrs gave considerable promise on account of superior edi- 
bility. The round field turnip (Uras.sica rapa), from China, made a calculated 
yield of 43.5 tons }K'r a(‘re. 

Unusual drought is said to have retarded crop growth at the Castner Sub- 
station. Edible cannu was found desirable for either a soiling crop or for 
starch production, as if made average yields of 20.30 tons of tubers and 12.9 
tons of tops in 14 months in spite of the dry weatla-r. Giant White carrots and 
l><»ng R(‘d mangels produced roots weigifing 6 and 12 lbs., respectively, in 10 
montlis, without irrigation, while ou.ssava made very poor growth. Potato tests 
were inad(‘ lmj)i*ncf icable by the drought, the atH*d drying before it could sprout. 
Anmuil white sw'eet clover made satisfactory gn»wtli, while an attempt to pro- 
duee alfalfa wfithoiil irrigation proved uiisueceasful. Certain grasses remained 
green in spite of tlm drought, Marker gross i pennisetmn merkeri), growing lux- 
uriantly and stooling heavily. 

In a test conducted at the Haiku (Maui) Substation, iu coot^eration with the 
Ofiice of Corn Investigations of the XT. S. Department of Agriculture, comparing 
island ami uiaiuUiiui corn varieties at diflPerent elevations, Selection No. 133, 
the only corn variety to mature ears during the fiscal year ended .lime 30, 1919, 
yielded at the rate of 40 bu. per acre in an unduly dry si^asou. A strain of New 
Era l(K)-day Yellow Dent, requiring a growing season of 20 days lonfjpr than the 
parent variety, has been developed for localities liavlng ample rainfall. The 
necessity for phosphatic fertilizers in order to obtain profitable corn yields w^as 
indicated iu fertilizer tests, in which an application of 5(X) lbs. per acre of a 
mixture of e<iual parts of reverted and superphosphate rendered the most etio- 
nomieal results. 

Pigeon peas seemed to combine more good points with fewer unfavorable char- 
acteristics than any of over 190 other forage crops. 

In a combined variety test, Inoculation, and fertilizer experiment with 13 
varieties of alfalfa, treatment with pure cultures of tubercle organisms, appli- 
cations of 1 ton of hydrated lime, 250 lbs. of potassium sulphate, or 100 lbs. of 
dried blood and nltfate of soda failed to produce better growth than the checks 
and the plants died as did those In the check plats. Stable manure at the rate 
of 20 tons per acre produced a fair growth, but the best results, as with corn, 
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were obtained from plats receiving 500 lbs. of a mixture of reverted and super- 
phosphate. Hairy Permdan, yielding 28 tons of green forage per annum In 12 
cuttings, was first, followed by the smooth type of Peruvian, which gave about 
25 tons of gi’eeii forage in from 10 to 11 cuttings. CXunmon alfalfa averaged 
20 tons in 8 cuttings, and although Grimm and Siberian varieties gave promise 
for pastures, the yields were too low to recommend their planting for hay. 

IlesultB of potato experiments, covering four successive seassoim, indicated the 
ueeil of a green manure, supplemented by a liberal application of commercial 
fertilizer to produce profitable yields. Treatment with 500 lbs. of either supor- 
phospbatt‘ or reverted phosphate in the hills at planting time gaVe an increase 
of from 150 to 400 per cent over untreated plats. Two-oz. s(*ed pieces, bearing 
at least two eye.s, planted when the newly sprouted shoots were about 1 in. 
long, gave the best results in iK>tato planting tests. The earlier varieties, which 
usually escape the blight and mites, have yielded decidedly better than the 
later maturing sorts, the N(*w Bra Earliest of All producing at the rate of 3(K> 
bu. per acre. The Burbank varieties made a low average yield, due to late 
maturity and consequent blight and mite damage. After the failure of 3 years' 
selection work to produce a variety immune to blight, tlie authors consider tin? 
best available practice on Maui to cousist of growing early vnrieli(*s suited 
to conditions and spraying them several times diiring the latter half of the 
growing season. 

Hamakua Hybrid and Portuguese Ue<l potatoes proved i)rofitahlo at the 
Glenwood (HaVvail) Substation, yielding from 90 to 120 bags <1(K) lbs. ea<‘h) of 
marketable tubers per acre. In limited fertilizer tests the use of 250 lbs. each 
per acre of superi)hosphale and sodium nitrate was found most economical. 
Plats receiving reverted and RUperpht)splmte in (cooperative tests returned a 
yield 30 per cent larger than the (»he<.‘k. Applications of from 20 to 30 tons of 
stable manure gave the largest yields of Maui Bed beans. Alfalfa yielded from 
20 to 30 tons of green feed per acre in 9 cuttings. Planting tests witli lids crop 
indicated that drilling seed in rows 2 ft. apart wn.s the method ))eR( suited to 
local conditions. Sweet (dover, edible cannu, Australian water grass f Paaimtum 
dUatatum), cassava, and pigeon peas all gave protuise as valuable sourc(‘s of 
.srtock feed. Taro gave indications of value where potatoes and cabbage* do not 
^ thrive. Waimea White corn gave the highest yields of 3 varieties, producing 
I 2,600 lbs. of corn per acre with stable manure, and 2,415 lbs. with 400 lbs. of 
^ phosphate applied before planting. I*lant croi»s of sorghiinj av(^ragO(J 22 tons 
of green feed per acre, but ratoon crops were very lnf«‘rior and stunted, 

[Report of field crop,s work at the Dickinson Substation, 1919}, L. 
Moom/VW (North Dakota Sta, ISuL 1SH (1920), pp. fign. Variety and 

cultural tests with various field crops conducted during th(* year in c<»(»peration 
with the U^S. Department of Agriculture in continuation of similar work already 
reported (E. S. H., 42, p. 732), are dvwribed. Tlie summer of 1919 is noted as 
the ua^st adverse on record from the standpoint of cr(»p production. 

The leading varieties and their yields per acre were as fcdlows: Monad 
(D-1), a durum wheat, 6.4 bu., Marquis wheat 3.4 bu., Turkey (N, D. No. 1997) 
wheat 3.7 bu., Victory oats 4.5 bu., Golden Rain, a midseason oats variety, 3,6 
bu., Kherson oats 6.2 bu., Hanncben barley, a 2-rowed variety, 1.9 bu., Galanil, 
a 6-rowed barley, 4.9 bu., Russian flax (C. I. 19) 3.9 bu., Gehu, a flint corn, 19.1 
bu., Northwestern Dent corn 18.5 bu., Minnesota 13 corn 4,843 lbs. total weight, 
(Jold Mine millet 2,(K)0 lbs., Sudan grass IJOO lbs., and sunflowers 6,015 lbs. 
The average yields for the period 1933-1919 of Monad, Marquis, and Turkey 
Wheats were 23.1, 17, and 13,5 bu. per acre, respectively. The 13-year average 
yield of oats varieties was 52.7 bu. for Victory, 49.3 bu, for Golden Rain, and 
46,1 bu. for Kherson. The average acre-yield for 12 years wa.s 31.3 bu. for 
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Hannchen barley and 25.1 bu, for Gatanji. Where flax woj« p*ovvn on brome 
sod in a rotation, the yield averaK<*d 8.09 bu. for in >ears. 

Comparison of different cropping mellioils f<»U<»wed during the perii>d 1008- 
1919 Indicated that the highest average yields of wheat, 21V.) hu., and oats, 47.8 
bu., u'ere obtained on suininer fallow, and barley, 80.4 i)u., on disked corn 
ground. The increase in yield with wheat, 2.6 hu., and oats, 8.9 hu., was so 
.small, how'ever, that extensive following was not deens'^l juHtitial>Ie as a farm 
practi<*(‘, when a crop as valuable as corn could he sown. Wheat and barley 
protlueed slightly higher fields on fall plowing than on spring i)lowing, while 
oats yudded better on lands si)ring plow’(‘d. (Ir^'en manure turned ^under in 
midsuinmer did not prove prolitalile, a.s neither wheat nor oats yielded more 
following this im thod than after corn. 

Uiissian thistle, usually a Iroul/lesome weed in dry years, yielded at the rate of 
.^.7 tons of air-dry material per acre. It appears that the i)esl results in feeding 
Inive been obtained by cutting for hay about the time the bloom appears and 
bef(»re tiie stems become too harsh and prickly. Local i)raetices indicate that 
It is de.sirahle to mix some other form of roughage with the thistle, and sindnkle 
some con fcn irate, such as oats, bran, or black strap molas.se.s, over the hay or 
chopped material. 

The yiehls of potatoes were s*ju(l to be the lowest ever reported at the station, 
Irish (\ildder leading the l(*st of varieties with a yitdd of 72 i)U. per acre, per 
ceait of which ^ver(‘ marketable stock. Bnrlmnk yielded but op bu. with a 
inarketuhility <»f 00 per cent- Burbank, \\itli an avt*rage yield of 108 bu. per 
acre, led in the three crops, 1917. 1918, and 1919, followed by Irish (’obbler \\ith 
94 bu. 

[lieport of work with Add crops In lUiode Island, 19181 {Rhode Lsland 
8ta. Rpt. 19 IH, pp. .1-8). — In continuation of work previously noted (E. S. U., 
40, p. 188), this reports variety and fertilizer tests, ami studies of the effect of 
cro[is on ejicli otlnu*. 

Maximum aere yiehls in the variety tests were producetl by Eureka and 
Early Mastodon silage corn with 27 tons each, Thomas Laxton j^cas with 
208 bu.. White Kidnej beans with 20 bu., llollybnndv soy beaus with ll.S tons 
of silage, Amhcrsl and Elton soy beans with 21 bu. each of beans, and Nor- 
cross potatoes with 880 bu. 

From 70 to SO bu. of corn were prf»dueed <»n sod with (hemical fertilizers 
alone*, reigardicss of \vhi‘( her Ot* or 80 Ihs. of nitrogen. 50 or UK) lbs. oi i)lios-. 
phorie* oxiel, and 00 or 120 lbs. e)f potassium oxid were applieel either broad- 
cast <»r in th*i hills. A spring top-elressing of 12.5 Ihs. of sodium nitrate, 3tK) 
li>s. of aedd i)hosi»hatc, and UK) Ihs. of pe>tash salt prodimed a yiehl eif 29 hu. 
<»f winter rye anel 1.00 tons eff straw. l)ecr(*asing the fertilizer by one-thirel 
rediicotl the yield to 18 hu. e>f grain and 1.2 teui^ <d' .'^traw. ^ 

Phosphonis riMiuirement studies showvd that carretts se‘«aireMl their entire 
needs under conelitiems wheu’e turidps weTc tiractie'nlly unable to grow with- 
out pUe)sphatlc application; millet and tomatoes ninked next te) carrots; and 
beets atid rape ni'xt to turnips. 

The nuirked oflee'ts of prce^eellng crops on onions was shown by yields of 92 
bu. of onions after beets, 288 hu. after beans, 819 bu. after onions, and 400 hu. 
after endive on an acid soil. A variation of hul 185 to 590 hu. was (»b.ser\ed 
when considerable lime was added. Barley wuis planted on a<*id soil where 
alfalfa, barley, beets, and carrots had been planted singly in the live pnHvdirig 
years. Even tbougb beets could not make a sat isfa<*tory growth, tliey and 
carrots were followed generally by the poorest growth of barley. The best 
barley ot\ the unllmed plats grew after barley. On the WwmhI plats, however, 
the growth of barley was even greater after beets tlmn aUer barley. 
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[Teftts with crops and vegetabies at the Khode Island Station] 

{Rhode Island Sta. Rpt, 1919, pp. 8, 9, Northern White Dent with 6,4 

tons of ears and a total yield of 11).8 tons, and Improved Learning' with 5.7 
tons of ears and a total of 18.6 tons, led in the test of silage-corn varieties. 
When allowed to remain in tlie field the higiuvst yielders were found to be the 
latest in maturing. Seed corn from detasseled plants failed to make an in- 
crease in yield over that frowi plants not detasseled. T\y> years* observation 
on different methods of fertilizer distribution showed but little variation in 
the yield of hard corn from this cause. Early Dawn made the earliest as well 
as the hl'^hest yield of sweet corn, producing 252 doz. of ears having u total 
weight of 1,208 Jhs. Golden Bantam, although lowest in ear production, 199 
doz., produced tlu‘ highest total weight, 1,542 lbs. 

Though low in .seeil production, Mongol and Haberlandt soy beans were the 
highest in a comparison for silage purposes. I^ong Island made the best 
yield of ruUibagas, while .lones Bed Wave and Bed Chaff were leaders in the 
winter wheat tests. Southport Bed Globe onions with 601 bu. proved superior 
to Danvers Yellow Globe with 430 bii. 

Green Mountain, the principal potato variety grown, yielded about 400 bu. 
Unusual weather conditions were held to have produceii 11 lbs. of rotten for 
each 100 lbs. of sound potatoes in case of the high-yielding group of varieties 
compared with 3 lbs. of rotten ones in the smaller-yielding groii]). 

In a 5-year rotation of rye, clover, grass, com, and potatoes, the addition 
of a total of 190 lbs. of nitrogen in tlie potjito fertilizer made ji total lncrea.s<i 
of 173 bu. of potatoes for three crops over the yields of plats without nitrogen. 
In the same rotation with similar iertilizer conditions, differing (»nly in phos- 
phorus, 300 lbs. of phosphoric oxid gave a total increase for two oi'ops of but 
9 bu. more than 180 lbs of pluKSjdioric acid; differing only in potassium, 320 
lbs. of potassium oxld gave a total iucrea.se for two cro]»s of 35 bu. over 100 
lbs. of potassium oxid. 

Carrots sfH'‘ured their entire need of phosphorus Avhere that element was 
quite unavailable in the soil, but turnips and cabbages were practically unalkh* 
to grow without phosphatle application. Beans, wheal, and oats rank('(l be- 
tween these extremes In solution experiments with limited phosphorus, oats 
produced a more nearly normal growth than whe.at. 

In lime requirement tests, tobacco plants set out in acid soli made a satis- 
factory growth. Indicating that acid conditions wi‘re not wdiolly deleterious to 
tobacco. Spiuach proved to be an efficient indicator in detecting variations in 
soil acidity by showing the need of adt»quate additions of lime where sulphate 
of ammonia w^as used as a substitute for nitrate of soda for crops extremely 
sensitive to acid-soil conditions. In another exporlmont, barley, alfalfa, car- 
rots, and ^mangels responded to lime in the increasing oi’der named. Lime was 
observed to have an additional value in discouraging the growth of the cabbage 
club root organism. 

Plant propagation {Rhode Island Sta. Rpt. 1919, pp, lJi-1C>).—ln tests at this 
station. potatoe,s showed but slight differences wh(’tlier obtained from Maine 
in 1914, 1915, 1916, or 1917 and grown in Rhode Island since. Tuber.s weigh- 
ing 2, 3, and 4 oz., cut into 2, 3, and 4 pieces. resp(»otlveIy, made respective 
yields of 286, 228, and 236 bu. per acre. 

Seed of Bhode Island White Cap corn chosen from areu.s where the back- 
ward tassels had been removed made better yields tlian the progeny of high 
producers In either ear-to-row tests or seed field-selected. In a field demon- 
stration suggested by the Bureau of Plant Iridustry, U. S. Departnu^nt of 
Agriculture, three varieties planted April 25 produced averiige yields of 49.3 
6U. of hard corn and 4 bu. of soft corn per acre, as compared with 44 bu. 
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hard corn and 7.3 bn. of soft corn from seed planted May 24. The averaj?e 
weight of 100-ear selections from the early plantings was 4C.0 lbs. and from 
the late plantings 39.3 lbs. From the proportion of hard to soft ears, the 
early planting was judged more mature in tlic case of each variety. Topped 
corn produced 1,521 lbs. of hard ears and 127 Ib.s. of soft eais. as compared 
with 1,385 lbs. of hard and 307 lbs. of soft ears from shocked corn, Indicating 
that a more complete maturity was obtained by topping. 

Effect of crops on each otiier {Rhode Island Hta. Upt, 1919, pp, 12, 18 ), — 
In work conducted at this station on a soil with some deficiency of phospho- 
rus, the yield of rutabagas incieased in the order named when ful leaving 1018 
crops of rape, carrots, rutabagas, tomatoes, and spring wheat. In both 1918 
and 1919, the yields of late cablmge grown sul)scKiuently during the same 
s(‘as()n increased in the order named after peas, beets, potatoes, and spinach. 
Observations on pot exiK‘riments as W'ell as field tests showed that on acid 
soils onions made a good growdb after tiinotliy and redtop, but fared poorly 
following buckw'heat and rutabagas In pot experiments with acid iield soils, 
lettuce produced relative weights of green leaves us follows: After beets 16, 
after carrots 41, after alfalfa 78, and after barley 113. With the addition 
of liberal quantities t)f lime, the weight of Lettuce leaves was about 175, re- 
gardless of the preceding crop. 

A mixture of silage corn and soy beans at the rate of 12 and 30 lbs., re- 
siH'Ctively, produced a green weight of 10.r> tons of corn and 1.13 tons of 
beans per acre. Where phmted separaitdy, the corn w’»aglu‘d 15 tons and the 
beans 4.42 tons, indicating that planting 17 lbs. of corn on 0.7 acre and 18 
lbs. of beans on 0.3 acre would cH|ual the yield w'here the lui.xed seed was 
i»UiiJted. 11 did not atjpear from these results and those noted in previous work 
(E. S. II, 40, p. 135) that any tiling w'as gained throiigli llie interaction of 
corn and beans. 

Fire and grass .seed, W. A. Linklater {Washington IVcv/. Wash. Sta. 
]\lo. Bui., H (1920), No. 6, p. 96 ). — The author recommends burning and subse- 
(|iii'nt siHHling of cut-over lands in w'ostern Washington to provide pastures 
for cattle and sheep, Tlie early fall Is considered to be a spi^cially good season 
for elTective w'ork, the fire killing the gi’eeu brush and second-growth trees 
and leaving the land co\'ered with a thin layer of allies. To setaire a good 
stand, seeding shouhl be made early erumgh in tlie fall that germination may 
occur before fall and winter rains w^asb away or pack tlu' ashes, l^cnuancut 
pasture mixtui'es suilalile to different soli conditions are suggested. 

Effect of alfalfa on the subsequent yields of irrigated field crops, 11 S. 
ScoFiFj.i) {IL N. J)cpt. Agr. Bui. 88/ {1920), pp. 18), --This bulletin describ(‘s 
experiments condm’ted at three different stations in the nortbe]*n Groat Plains 
to determine the effect of a period of two or three years of alfalfa in a rotation 
on the subsequent yields of potatoes, oats, and sugar beets grown under irriga- 
tion. A comparison between the yields of thest' (•roi>s when growm in the same 
sequence but without alfalfa w’as also made. The author ret)orts a furtluT com- 
parison witli potatoes and sugar beets as to the relative effect of a i>eriod 
of alfalfa and the application of farm manure at the rate of 12 tons per aere 
once during the rotation. Observations on the field tCKSts may bo summarized 
as follows; 

In the work at the Seott.sbliiff Substation in eooperallon with the Nebraska 
Experiment Station it was noted that on the light sandy loam soil the effect 
of alfalfa was to increase the yield of potatoes about 100 l>u. per acre, to in- 
crease tlie proportion of marketable potatoes about 12 per (*ent. to increase 
the yield of oats about 6 bu. per acre, and to Increase the yield of sugar beets 
8,4 tons per acre. 
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Results secured at the Huntley Substation In cooperation with the Montana 
Ex])erlnient Station, on a very productive clay loam soil, indicated that alfalfa 
elTe<*ted an increase in yield of about 50 bu. of potatoes per acre without In- 
creasinj;^' the proportion of uiarkelable stock, already high on all plats. The 
alfalfa apparently in(TeastH.l tlie yield of oats about 11 bu. per acre and the yield 
of sugar b(‘ 0 ts about 1.5 tons per aero. 

At the Belle Fourche Substation (S. Dak.), on a iieavy clay loam rich In 
organic matter, no benelicinl cflect from alfalfa was tibserved on the subsetiuent 
potato cn>p and tlie effect <»n oats and sugar beets was too slight to be regarded 
as slgniti^knt. 

Although tlio use of farm manure gave excellent returns, alfalfa proved dis- 
tinctly more beneticial with potatoes at ScottshlulV. With the other crops and 
at the other stations the dlfferenees ix'tween the eiTects wore less striking, and 
In general farm manure produced the host results. 

Alfalfa {I/. S. Dept. Apr., Dept. Cur. J27 {1,9'JOK pp. Jf ). — Brief hij^trucllona 
are given on cultural methods and field practices adtiineil to growing Uie crop in 
Bennsylvariia, West Virginia, northwestern Maryland, and northern New Jersey. 

The inheritance of tlio length of internode in tlie rachis of tin* hurley 
spike, II. K. Hayks and H. V. Haiilan {V. /S’. Dept. Apr. TUil. S(J9 {1920), pp. 
2}6‘, pU. 2, fipfi. 21 — This bulletin reports studies on the inheritance of the length 
of intei’node in the rachis <if the barley spike, conduct'd in cooperation with 
the Minnesota Experiment Station. Measurements of the spike density 
(length of iiilerriode) of the pure-line barley pan*n(s, inclmling the G-rowed 
varietie.s Manchuria, Reid Triumph, and Byramidatiim, and tin* 2-rowed va- 
rieties Uunna, yteigum, Svanhals. Jet, and Ztxx'rihMi, ami of successive genera- 
tions of their pure-line and liyhrld progeny are tabulated and fully <liscussed. 
tlordenm dcfieiena w’as also in('lude<l, hut was not used iti any of the crosses. 

The length of iiiKTUode was computed from the measiirermxits of 10 iider- 
nodes in the middh* of the spik<\ Second measurements, made after a lapse 
of 3 weeks on the populations from which the density of 3 parents w^as de- 
terniine<i showed that the ohscr\ational aceiirncy was such that differences in 
density greater than 0.2 mm were signiticant wiieu tlx* measurements were 
taken in the middle i>art of lh(' spike. Except in th(' Hanna and Steiguin 
varieties the seasonal ductuations in the meams of the parents w(‘re not found 
to be more than 0.2 mm. The sea.^onal variations in the means of the 2-roweU 
were greater than in the G rowed varied ies. 

The density of the F, generation does not seem to have an unvarying rela- 
tion to the doiLsity of the jmreuts as in the Svanhals X Manchuria cross 
density was dominant in the Fi generation, while in the ByramidatumX Jet 
(To.ss it was Intermediate. The tw^o F. gxmeralions growm wore no more va- 
riable thait the parental sorts, and all crosses gave segregnlion in Fa. Al- 
though the number of Fa plants grown averagtxl no greater tlmn that of the 
parental forms, tlie fre(iiK*n(’y ranges extended from the modal class of one par- 
ent to the nxHlal <‘lass of the other and often beyond these classes. The F* 
generation contained progeny groups which wwe no more variable for length 
of racliis intornodo than pure lines of the parents. Rather extensive studies 
of a number of F. generations gave the authors further evhhmce of purity of 
several of those Fa lines. 

The Manchuria X Svanhals and PyramidatuinX Jet crosses gave forms 
homozygous for densities similar to th(»se of the parents but none homozygous 
for intermediate densities. Oro.sse.s betw oei) Hanna and Jleid Triumph and 
betwx»on Hanna and Ze<x*rIton gave types homozygous for densities interme- 
diate between the densities of the parents, as well as near those of their pais 
ants. The latter cross prodiu'ed homozygous forms similar to Reid Triumph, 
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Hanna, and thoir bornozyjroiis Intormediatos, as wll as forms like tbe Z('o- 
cTilon parent. The ranjje of means of these h<»j»ioz.\ ;;ous fornis was almost 
continuous, altliou^rh an Indication of two centers of intermediate density was 
noted. It is believed that more extensive stu ly would ))e iiee<led to determine 
whether those appanmt centers are of any sljtnificance. 

The auth(»rs conclude from Urn invest i;:nt ions lliat “internode lenp:tlj in the 
barley rachls is a very si aide chara<*lcr, which is mu(‘h le.ss affected by en- 
vironmental conditions than many size characters. Se^r<\i»afion occurs in the 
Fa genera tlon^of crosses and forms homozygous for density apiM*ar in this geti- 
eratlon, tludr purity being demonst rap'd in the F 3 generation. In soAe crosses 
new lines with densities differing much from tiiose of their par(‘n 1 s <‘an not he 
secured, while in othi'rs lim'S w'itli vt'ry dilTerent <h‘nsities may be isolated. 

“The inb<*ritanc(' <d’ inhriiode length'^ may be lnterpr<*fed f>n the factor hy- 
pothesis. Some of tbe crosses stiidiecl appeared to differ by a single main 
factor oT density, while in iUliers two or thr(‘<' main facMors are necessary to 
explain the gi'ta'tic rt'snlts. Minor factors were evident wltose nnmher or na- 
ture was not establisiu'd and through whose action the means of horno/ygous 
forms of iidc'rmediate dcar-ilit'S in sorin' crosses may become more or less con- 
tinuous betwc'en the means nf the i>arents.“ 

Occurrence of the fixed int<'rrn<‘diato, Ifordeiiin internu'diiini haxtoni, 
in cros.ses hetwccii H. viilgarc palHdiiiti and 11. distichon palinclla, II. V. 
Hatu \N and H K. Hxx^ls J//r. Ursvurth \l \ j, /,V {f!K*0), A'o. 17, pp. 

plH. ./K- -Tiiis impt'r, a contribution from the Ihireau of IManl Industry, 
IT. S. 1 K'partira'ut of AgrtcuH are. and tlie .Minnesota Kxpenment Station, de- 
sc'riiies the occurivjice of II, hifi i mediutn and oilier .scgrc'gntes in the progeny of 
a cros.s of Manchuria and Svanhals b?irle>>, The MatmliUiia, a (browed variety, 
possesses fertile and long-awned side florets, while the Ssaidials jKin'nt is a wadi 
known 2'rowed Aaric'ty with long-aw'iied. f<*rli)e, c*entral flotels and awmiess. 
roumUMl, stei’ih* iateral oih's. // tntert}>( ffnau is a form of barU'v itt widch the 
awnles.s lateral tlorels exhibit a fertility grc'nter than that fonnd in the2-rowed 
and )<*ss than tliat occainiug in the (trowed barh\vs. 'Fhe anlh<*rs review* the 
history of intermedijite barley^-, and cla.ssify tlie S7 F,* ]>lant'^ ol the cross nnd 
their P'a progeny Into gt'n<‘lie groups a^eonling to tin' nannc' of tlieir lateral 
florets. 

Although its o<'(*nrroTHe as a Inano/.ygote hav been rpu'stioned frecinently, 
11. inivrmf'Aliuui toiins wliieh are stalile under all conditions ot <*ultnre have 
i>een isolated from numerous crosses rejiorifM] in tld.s papi'r This form appears 
to he gciH'tieall.v as distinct as either II, rulmne or }(. OisiU'fum. 

A 2-faclor li.vpfdlieMs for fertility in the lateial Ihnets N suggested by the 
authors. On the jaescMn'e aiul-ab^encc hy}»olliesis the (browi'd barleys arc sup- 
posed tube homcezygons for the prescin*(* <»( the ('pistatie factor, the nitvrnnuhum 
to be homozygous for flio firc'sc'uce <»f (he hypostatic faeti.r and for absence of 
the episfatic factor, and tin' S\anlmls to be homozygous for the absence of both 
factors. According to the hypothesis, there are tw’o types of (browed barleys. 
Tbe Manelniria (mrent is snt>posed to be homozygous for the presenee of hiuh 
factors, while certain regress! \e 6 -row*ed segregate.s are thought to he homo- 
zygous for tbe presence of the epistafii* factor and for the absence of the hypo- 
static factor. 

Evidence suggestive of a third factor which affects the vigor of the lateral 
florets and their i*ercentage of fertility is also nop'd. 

Chicory: Control and eradication, A. A, Hanskn {V. K. Dept. Agr,, Dept. 
Circ, JOS {1920), pp, Jf, fig, This gives a brief popular description of the 
plant and discusses its \isas as a pot herb, as a cofi‘t^ aiibstitiite ami adult erant, 
and for forage. Hand pulling, frequent hoeing, nnd grubbing are eonsidered 
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to be the most eflTective methods for control in gardens, but where the weed in- 
fests such large areas as to render hand methods impracticable, eradication Is 
best accomplished by growing a tilled crop, such as corn or potatoes, for at 
least 2 years. 

Growing crimson clover, L. W. Kephart (t7. 8 . Dept, Farmers^ Bui. 
lllfi. pp, 20, 8 ). — Tins publication is a revision and enlargement of Farm- 

ers’ Bulletin 550, noted previously (E. S. R., 20, p. 633). 

The selection of seed corn In Porto Rico, H. C. Henricksen (Porto Rico 
Sta, Circ, 18 (1920), pp, 22, ftffs. 7). — circular conimenls briefly on tbe ob- 
ject of sek'd selection, describes important ear and kernel characters, discusses 
the selection of desirable seed ears, and explains tbe lotdinlque of judging seed 
corn with the aid of score cards. The author outliru's the ear-to-row method 
of selection, and includes instructions for the preservation of seed corn. 

Control of corn rots by seed selection, J. U. IIorju-RT (////ao/s* Circ, 
24s (1920), pp. 4, fips.4 )^ — Brief directions for the selection, curing, and storage 
of disease-free seed corn are presented. Tbe best method that has been de- 
veloped to date In investigations conducted in cooperation with the Bureau of 
Plant Industry, U. S. Department of Agriculture, for tbe control of the jot 
diseases of the com root, stalk, and car is considered to he tlie seleclion of 
mature ears of iniKiinm size, from upright sturdy plants whose stalks and por- 
tions of the leaves are still green, and whoso ears are supported at a convenient 
height on strong, sound shanks. The field selection should be mtide before (he 
first killing frost in order to distinguish ears that have matured normally fj’om 
(hose riperuHl prematurely on account of disease. 

Cowpeas: Culture and varieties, W. J. Morse (U. 8. Dept, Apr., Fnrmcrf^' 
Bui. 1148 (1920), pp. 26, fip9. 10 ). — practical tW^atise on the soil and dirnalic 
adaptations of the croj) and the field practice and cultural methods em]>!o.ved 
in its production. Descriiflions of the more important varij'tlcs are included, 
together with a discussion of the uses of cowpeas in mlvturea and notes on 
dlsoase.s and insect pests. In comparing cowpeas with velv<'( beans .and soy 
beans, the author observes that in the regions adapt'd to these crops cowpeas 
succcckI for general purposes under a greater diversity cd conditions. 

Spur fetcHta (77. Dept. Apr., ixpt. Circ. 124 (1920). pp. 4).-- A l>rb*f de- 
scription of a new and distinct variety of feteritu developed at the Spur Sub- 
station of 11)0 Texas Exi>eriment Station, together with notes on planting, cul- 
tivation, hjirvesting, feeding, and seed production. 

Experiments with flax on breaking, O, H. Clark (U. 8. Dept. Apr. Bui. 8HS 
(1920), pp. 29, ftps. S ). — Studies cojiuuising plat and nursery-row exT>eriinents 
with flax varieties, selections, hybrids, and new introductions, and <’xperiinen(s 
with different dates and rates of sealing condueted at the Nortl»(>rn Great 
Plains Sultstation, Mandan, N. Dak., from 1911 to 1916 are reported. In addi- 
tion to prosj'iiTing considerable tabulated agronomic and chemical dat.a show- 
ing the difference's in the varieties and strains, the author reviews tbe use of 
flax as a sod crop, outlines the present flax area, aiid includes a brief history 
of tbe substation with notes on its environs and climate. 

In interpreting the experimental results, the author asserts that while yield 
of seed Is the predominating factor In the value of a variety or oiltural method 
when flax is grown for seed alone, other factors such as earliness of maturity, 
a definite period of hbami, eredness of .straw, yield and quality of oil, and dis- 
tinctive characters of flower or seed, are worthy of consideration. The con- 
tinuation of growing of certain types and varieties can be Justified only on the 
basis of classification studies and (heir utilization in hybridization. Conclu- 
sions and recommendations based on the results obtained may be summarized 
as follows; 
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European seed-flax varieties have proved superior to others for the coiulitlons 
in the seiniarld sections of the North-Centi*al Stales. The true seed types 
rather than the short-fiber types were found most produel ive, and the Reserve 
(C. I, No. 39), Damont (C. I. No. 3), Frontier (0. I. No. 37). and North Dakota 
Resistant No, 52 varieties, which yielde<l highest In the experiments at Mandan, 
are the best known and ino.st widely distributed varieties in this group. 

^^^hilo North Dakota Resist nut No. 314 was one of the two varieties signifi- 
cantly low* in yield in this exj>erinient, it was the only variety possessing 
superior resistance to flax wilt {Fumrium lini). It is not thought to be par- 
ticularly adapted to shiniarid eonditlons, but is recommended for fhe more 
humid sections of the Dahotas and IVIinnesotu where flax is grown in rotation 
with other <Tops on old land. 

The nursery experiments indicated that acclimated seed, i)articiilarly of 
selected doniestlc stranis, was more desirnhle than new importation.s. Russian 
and northern Europt*an strain.^ selected toward a high sts^d-prmiucing typo are 
deemed best adapted for semiarid conditions in tlie Nortliwest. Commercial 
growers are not advised to ri.sk large acreage.s with Argentine seed, uml the 
author declares that the growing of ludiati, Abyssinian, or south European 
.seed in this area can only rcwilt In total failure. 

With ihurongli preparation of the land and a good seed bod, 2t) Ihs. of flax 
to the acre se('ms to he a siilUciently heavy rate of seeding. Althouvdi heavier 
seeding may he pref(‘rahle undcT c<*rtain condition.s, such as a s(*ed l)<‘d so dry 
that germination is uncertain, the results obtained do not indicate much ad- 
vantage and the Idgh firico of .s(‘<*(i flax di.scourages the practice. 

Early seeding is recommended on lireaking, the land not being left to dry out 
after the .s(*ed l>ed is prepared. It is held de.sirab!e to follow the plow, disk har- 
row, or packer immediately with the drill if lireaking is done in the .spring, 
while land backset the previous fall should he di.sked InToro setxling in order 
to kill weed growth and improve the swd bed. The best results can lie ex- 
pei’ted from seedings made fnim May 1 to June 30, with a rapid decrease in 
yield from sowings made after the latter date. 

Lespedeza as a forage crop, L. Carbikr and 11. S. Con (V, N. l)ri)t, 
['armn\s' /O//. ////J (/.VgO), pp. 15, figs, 5).-- An account of the environmental 
ada]>tatioiis, methods of production, and u.ses of lespedeza (L. fftrinta), with 
brief instruotions for .seed hiir\esting. Le.sjiedeza, or Japan clov(‘r, is con- 
sidered one of the most valualde forage plants for the southea.stern part of the 
United States, ])ro<lucing good results in j)asturos, meadow mixtures and ro- 
tations, and as a soil-improving crop. 

Fall-sown <aits, C. W. Warhituton and T. R. SrAXTuN (T. aS^. Dept, Agr., 
Farmers' [lul, 1119 pp. 21, figs, 9).- This piihlication comprises a dis- 

cussion of the soil, climatic and varietal adaptations of the crop, aii^j the Held 
pra('li<*i‘,s and cultural methods employed In its production. Fall-.sown oats 
ar(‘ especially recommended lor the South, as they provide a winter cover for 
the land, prev(‘nting washing and leaching; proviiie winter pasture, grain, and 
forage for work stock; and may be grown to advantage in rotation with corn 
and cotton, 

Fcfuiut growing for profit, AV. R. Bkaitik (U. S. Dept, Agr., Far mens' Bui 
1127 (1920), pp, S3, figs. 20). — This piihlication presents a rather detailed ac- 
count of the climatic and soil adaptations, methods of production, and preptira- 
tion for tlie market of the peanut, together with short descriptions of the more 
Important commercial varieties and notes on the uses of the crop and its by- 
products as stock fo(Al. The value of the peanut as a money crop and cuopiTu- 
tion among growers are briefly discussed. 
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Line selection work with potatoes, O. B. Whip^lr (^our. Apr. Research 
lU. 19 (1920), 2Vo. 11, pp. ^3-57S). — ^This contribution from the Montana 
Experiment Station describes "work in the improvement of existing potato varie- 
ties through tuber selection. The results of three seasons’ work with 108 Green 
Mountain, 108 Rural New Yorker, and 100 Early Six Weeks selections are pre- 
sentotl **for the purpose of calling attention to the dllhculty of interpreting 
these performaru'e records,” CJonslderable data are included in tabular form, 
and the ranking of high and low yielding strains discussed. 

The author did not tincl that the data presented very strong evidence of the 
presence high yielding strains wdthin the common population of the varieties 
studied, but held that the real test of the existence of such lines Is the ability 
to maintain a high yielding progeny. With but few exceptions high yielding 
lines were not consistent high ylekU^rs ; neither were all low yielding lines con- 
sistent low yielders. 

Short performance records are deemed fairly reliable In eliminating lines 
with low yielding tendencies but not so reliable as a basis for selecting plus 
variations if existing. AVhere degenerate tendencies exist within (*ertain clonal 
lines and not In others, short performance records are considered of slight 
value in eliminating the undesirable lines. The persistent regularity of ap- 
pearance of degenerate individuals within line selections Is considered to be 
a serious iini)edlment. Yield records do not promise to be very effective in 
dealing with degeneracy. Altbougb those lines which have appeared frequently 
among the lowest yielding are typical degenerates, degenerate tendencies are 
noticeable among the high yielding ones. 

The data showed a lack of correlation between yields in numbers of tubers 
and in weight. Although a rather pronounced variation was noted botwwn the 
average of the 20 highest and 20 lowest of 108 Rural Now Yorker tuber lines 
when ranked on three gears’ average numerical tuber prtxluction per lilll, the 
data were apparently no more reliable than weight records in pointing out 
promising lines. Low numerical tuber production does not always mean low 
production by weight, an(i such records are apparently of little value as a 
check on degenerate tendencies. Fluctuation in tuber production in different 
seasons has been even greater than the variation between lines in any one 
season. 

Hill selection Is not valued as a practical m<nhod of improvetnent, as the 
data indicate that it brings only temporary iucrease.s in yield, and that such 
selection does not isolate high yielding lines which may be maintained as high 
yielding population by mass selection based on tuber characteristics alone. 

In outlining a method of jiotato seed Improvenjcnt based on vine character- 
istics, the author states that since these characteristics are so closely corre- 
lated vvltl^ yields, selection based on vine development alone proinisos to be 
more reliable than selection based on tuber production either by weight or 
number, and to be much more practical. 

Effect of wounds on loss of weight of potatoes, O. Butler (New Hump- 
shire SPa. Sol Contrih. 15 (,1919), pp. 804, 505). — This has been noted previously 
(E. S. R., 42, p. 137). 

The amount of salt In irrigation water injurious to rice, F. 0. QiiRtucAXt 
(Louisiana Stas, Bui 171 (1920), pp. 8-14* flps- 8).— Water containing 35 grains 
or more of salt per gallon produced a decidedly deleterious effect on rice where 
used for one or two floodings In pot tests. With the smaller amounts of salt, 
35 to 50 grains per gallon, the grains were light and twisted In many cases and 
the kernels soft and chalky. The continued use of the smaller amounts resulted 
in. the death of the plants. Where water with more than 60 grains per galfon 
was used, the plants all died after a short period of growth. 
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In tests conducted by Paschke and Hoffpaulr, field plats Irrigated with water 
contalniitg 25, 85, 60, and 75 grains of salt per gallon received 4 224, 6,600, 9,427, 
and 14,080 lbs., respectively, of salt per acre and made respective acre yields 
of 3,049, 2,450, 1,524* and 1,148 lbs. of rice. Where the amount of salt per 
gallon of water was 35 grains or more, the quality of the grain was affected 
adversely as in the pot experiments. 

\he author does not consider the use of water containing more than 35 grains 
of salt per gallon in a flooding of from 4 to 8 in. advisable, if the salt water is to 
remain on tbe Jield until evaporated or diluted with fresh water. Water contain- 
ing more than 15 grains of salt per gallon should not be used for a secRnd flood- 
ing. 

rnit<‘d 8tat€$s grades for milled Hcc (17. 8, Dept. Apr., Dept. Circ. 1S3 
(1920), pp. 16). — This circular defines the grades and classes recommended by 
this Departnient for grading and marketing milled rice. 

Grain sorgluiins: How to grow them, H. E. IloTHGi:n (U. 8, Dept. Apr., 
Farmera' Bui. 1137 (1920), pp. 26. ftps. 15), — This publication presents descrip- 
tions of the more important varieties of grain sorghums, discusses the principal 
means of increasing the yield and quality of the grain, and de.sci'U)os the cul- 
tural methods and fh'ld practices regarded best in growing the cnjps. Ilrief 
notes on storage of thrashed grain are Included, and the construction of a simple 
ventilator for use in farm bins is illustrated and described. 

Dwarf and early varieties in both the kafir and milo-durra groups are con- 
sidered best for the higher and drier districts. The inilos, ripening in 90 to 110 
days, are adtq)ted to .short .seasons, high elevations, and low rainfall, while the 
kafirs, maturing later and requiring more moisture, thrive lx».st when the rain- 
fall is about 25 in. and the elevation ranges up to about 2,000 or 2,5(X1 ft. 

Australian wheat varieties in the Pacific coast area, J. A. Clark, D. E. 
Stepiikns, and V. H. FLoniax (U. 8. Dept. Apr. Bui 877 (1920), pp. 25, pis, 3). — 
Experiments with Australian \vheat varieites at Moro, Oreg., and Chico, Calif., 
liududing mirs(*ry and plat tests, water requirement studies, and comparisons 
with coniinercial varletU^ are reported, together with a brief account of the in- 
troductions of Australian wheat and desxTiptlons of the more important varieties. 
Descriptive data and results of milling and baking tests of Australian and otlier 
varieties are tahulatiHl and discussed. The results of the investigations can be 
smnuunized us follows : 

The While Australian and Pacific Bluestem varieties of Australian wheat 
were long since found adapted to the Pacific coast area of the Xhdted Stall's, 
but have been rephux'd in many s<x!tioiis recently by Early Baart, an earlier 
maturing, more drought resisting, higher yielding, and better milling Australian 
wheat 

Preliminary nursery experiments with about 130 lots of Australian Avheats 
rcKvntly Introduced gave striking indications that Federation, Hard Fedei’a- 
tlon, and White Federation are probably the best adapted of all varieties in two 
sections of the Pacific coast area. These have been compared with the leading 
commercial varieties of spring wheat for two years ami have produced higher 
yields. Hard Federation produced the larger yields in Dregon, while White 
Federation outylolded it in California. One cause for the higher yield of Hard 
Ftxieratlon over Early Baart was shown to be a lower water requirement in pro- 
portion to the grain produced. 

Experiments disclosed that Hard Federation is superior for milling and hread- 
mnklng purposes to yie leading commercial .arieties now grown in the Pacific 
const area and also to Federation and White Federation wheats, 
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Observations Indicate that Australian varieties in general are susceptible to 
most cereal diseases, but as many of these are not destructive in the Pacific coast 
area, this is not considered a sufficient reason for not increasing their production. 

HOETICITLTaEE. 

Methodical catalogue of the cultivated plants (spc^cfes and varieties) of 
Spain, and of the principal ligneous species, J. D. (^kkecrpa (Catdloffo 
Met64ico de las Plantus CuUimdas (Especies y Variedades) on J^spana y de las 
Prindp&los Especies Arb6rcas (Madrid: J/iw, Fomento ^erv. Pub. Ayr,, 192(l» 
pp, 62, flgs. 22 ). — The first part of this catalogue comprises a descriptive list of 
tlie culti\ated herbaceous plants. Part 2 contains lists of fruit trees and 
economically important fon\st trees of Spain. 

[Keport of the] Botanic Gardens, Georgetown, R. Ward (Brit, Ouiana 
Dept, Sci, and Ayr, Dpt,, 1918, pp, J/7--51 ). — In addition to a report on routine 
operations, lists are given of trees and orchids which flowered during 1918, with 
(he months of their flow^ering. Several palms and miscellaneous plants flowering 
during the year are also listed, and a record Is given of the number of fruits 
borne by different varieties of mangoes. 

Trees and shrubs of Mexico, P. C. Standlev (U, 8. Natl, Mus„ Contrtb, 
V, 8, Natl. Herbarium, 23 (1920), pi. 1, pp. I82+XF///).— A descriptive list of 
the trees and shrubs of Mexico, based primarily upon the collections in the 
United States National Herbarium, although the published species not repre- 
sented there have been included In the keys when p<»8sible. 

[Report on the condition of trees at the Dickinson Substation in 1019], 
h. Moomaw (North Dakota 8ta. Bui. J3S (1920), pp. 2Jf, figs, 2 ). — A brief note 
on the condition of forest and fruit trw plantings. 

Of a large variety of fruit tree.s planted during previous years a number of 
Siberian crabs are all that remained alive. A few of these have produced fruit 
of good siJse and excellent flavor, but most of them bear a small fruit too bitter 
and astringent for any usi' except jellies, etc. 

Daw' and regulations concerning plant quarantine service In Japan 
(Japan: Imp. Plant Quarantine 8ta., Dept, Ayr, and Com., 1919, pp. 23, flys. 9 ). — 
The full text Is given of the plant quarantine law promulgated on March 25, 
3914, together with th(» regulations under this law and the rules regulating the 
plant quaranfine station. 

Plant propagating pots of peat, W. Frlckmann and C. StrohrAckkr (Mitt, 
Ver, Ford. Moorkult. Deut. Rciche, 38 (1920), No. 16, pp. 289’-293, figs. 4).*— In 
this note the authors report the successful use of pots made from peat In 
propagating tomatoes, cucumbers, cauliflower, and other vegetables. 

[DwaiC French beans and lettuces at Wisley, 10319] (Jour. Hoy. Hart, 
8oe., 45 (1920), No, 2--3, pp. S16-S3S).—\ report, with varietal descriptions, of 
a large number of stocks of French beans and lettuces tested at Wisley In 
1919. 

Winter lettuces at Wisley, 1017-18 (Jour. Roy, Hort. Soe,, 45 Nd, 

2-S, pp. 35^^339). — A report on variety tests on winter lettuce conducted at 
Wisley in 3917-18. 

[Comparative test of tomatoes] (Rhode Island 8ta, Rpt. i919, p. 10). -^tn a 
comparative test for eaxiiness the Karliana tomato proved to be earlier than 
any of four strains of Bonny Best tested. All the plants were set out May 21. 
The first two pickings, which were made on July 24 and Jl, yielded 70 i>er cent 
more of Earliana than of Bonny Best. Uangdon Campbell strain of Bonny 
Besft was the earliest of the four strains, and on August 21 It had produced 
thre^yfourths as much as Earliana. The total yield of Earliana was^at the rale 
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of 1^008 bu. por acre, and of Bonny Be«t at the rate of 984 bn. The fmlt of 
Bonny Beat proved to be smoother and much superior In appearance. 

Practical hardy fruit culture, II. St award (fjondon: Swarthmore Press, Ltd., 
W%0, pp. 2J6i pis. J8, figs. S ). — A practical treatise on the culture of orchard and 
small fruits and nuts, with special reference to En^tli6h conditions. The In- 
structions contalneil in the book are based iipon the author’s practical experi- 
ence extending over a period of 37 years. 

The liaurel experiments, .L Ohkajip (Uoosier Hort., 2 (1920), No. 9, pp. 
8-fi). — A discussion of the r€»sii1ts secure<l for a ten-year period froi^ various 
systems of orchard management in the experiments being conducted by the 
Indiana Station at Laurel. This work was also summarized in a recent report 
of the station (K S. R„ 43, p. 337). 

A thirty-five years’ record of fruit from a grass orchard, C. H. Hooper 
(Fruit, Flotoer, and Veg. Trades' Jour, [Londow], 33 (1920), Nos. 8, p. 210; 9, 
p. 229). — A summarized record of the yield of fruit and money return for 3r) 
years from a grass orchard at Sheldwieh, near Faversham, Kent, is given and 
discuss<Kl. 

Address [on orchard fertilization], W. H. Alderman (Hoosier Bort., 11 
(1920), No. JO, pp. S-10).—~A contribution from the University of Minnesota 
comprising a popular review of experiment station results dealing with orchard 
fertilization. 

Oflf-year apple bearing and apple spur growth, R. H. Roberts (Wisconsin 
f!ta. HuL 317 (1920), pp. 3/f, figs. 16). — A discussion of the factors Influencing 
biennial bearing in apples, and of the development and functioning of apple 
spurs, Including suggestions as to the speclttc use of various cultural practices 
in regulating bearing. The discussion Is based upon observations and studies 
of alternate bearing orchards in Wisconsin for the last five seasons and upon 
related stmlies by other investigators. 

From the study as u whole the author concludes that biennial bearing appears 
to be related to nutritional conditions. Under average conditions of nutrition 
the production of blossoms and the setting of fruit in the fruiting year greatly 
limits tlie fruit spur growth of that year. The result is a sort of biennial 
growth cycle that occurs with a regularity which has caused the off year to be 
considered generally as a fixed tree character. 

BieimJal-bcarlng lre(*s show different growth conditions from annual-bearing 
trees. In Wisconsin the usual terminal growth made by the average old, 
biennial-bearing Wealthy tree is only about 4 to 5 in. The spur growth is also 
reduced in length, and In the off .year the majority of the spurs developed are 
of the medium length class (about 0.5 in.) most of which blossom and many 
of which set fruit the following year. The heavy blossoming in thj fruiting 
year apparently makes a serious drain on the usual low nitrate content of the 
soil at that time of year, with a resulting development of spurs that are too 
short in length to fruit or even blossom the next year. The blossom buds form 
nearly a *y<?hr before blossoming. 

Annual-bearing trees usually have a terminal growth of 12 to 16 in. or more. 
The resulting spur growth is more irregular in length, but includes both non- 
blossoming, blossoming, fruiting, and overvigorous spurs, and thus some spurs 
alternating in heri*lng. Furthermore, there is a “ normal ” fruit spur formation 
on second-year wood, and with some varieties the formation of terminal and 
lateral blossom buds. The total result is regular annual blossoming of the 
tree as a whole, • 

In some small expeHmental pruning tests, pruning by small cuts in the off 
year, thus redtidng total blossom bud formation, resulted in promoting regular 
bearing on what were formerly persistent off-year trees. Removal of the 
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blos«ora» before the fruit sets has resulted in successive blooming, but with 
the Wealthy variety the removal of all the young fruits any time after they 
have set falls to give successive hearing. Removal of the leaves has stop|>ed 
blossom bud formation. Following the freeJte of 1^10 the on year ehaiiaed 
from the even- to the odd-numbered year. This phenomenon occuired with all 
varieties. 

The author points out in substance that cultural prncllces undertaken to 
promote regular bearing should be baaed upon the kind and amount of the spur 
growth ^hich the Individual tree makes. In some eases eulti^^ation may be 
necessary; In others the application, early In the season, of a readily available 
nitrogenous f<*rlllizer; and in others pruning, especially by small cuts through- 
out the tre<* rather than by the removal of large limbs. Sufflcient pruning 
should be done to admit light to the lower wood if the spurs are to be kept 
fruitful. 

Suggest! ons for the right seh^ction of apple stocks, R. G. Hatton {Jour, 
Hoy, Hort. Boc, 45 U920), No, ^3, pp, 267-268, pU, id).— A contribution from 
the Wye College Fruit Rxponment Station, discussing the practical results 
to date of experiments witli apple stocks being conducted both at Bristol and 
at Hast Mailing. 

The work thus far conducted shows that there is a wide range (»f root 
systems in till stocks tested, including free, crab, and Paradise. Root condi- 
tions become apparent at an early stage in the life of th(‘ seedling stocks. 
Both free and Paradise stocks contain dx^arfing and free-growing types which 
are capable of vegetative jiropagation. In lieu of further experimentation, 
the author recommends that an attempt be mtide to sttiudardi/.e free stocks 
by grading the seedling stocks at the time of planting out and fuither de- 
roguing the free-stock lieds of obvious weaklings before the bedding and graft- 
ing season. Another method recommended is to select from among the stronger 
tn>^ of so-called Paradise stocks su<*h as by their free rooting and growth 
habit and deep anchorage appear identical with tree slocks. Any of these 
typt^, it IS stated, cun be ralsi'd quickly by layers, wood and root cuttings, 
and could be used for standard purposes with comparative safet:i. As a quick 
method of increasing the supply of nursery stocks In the presenjt emergen<*y, 
the author also advocates the reproduction of the most pronnsln|; s(»rt^s trom 
root cuttlnga 

A first report on quince stocks for pears, R. G. Ha i ton {Jour, Rou IJort, 
Soc., 45 imO), No, 2-3, pp. 269-217, pis, 7),— A contubution from the Wye 
College Fruit Experiment Station, c<imprising a summary of th(* different forms 
of quince commercially used as dwartlng sto<‘ks for pears at the present tune. 
The author notes that although the quinct' is used almost cAcluslvely In dwarf- 
ing pears? trees worked upon the wdiite thorn {Craiaoun odyacaniha) and 
upon the mountain ash {Pyrus aueupana) are occasionally to be found. 

Investigations in the ripening and storage of Bartlett pears, J. R. Mao- 
NESS {Jour, Ayr. Research (f/. 19 { 1920 ), No. 10 , pp 473 - 500 , figs, 1 $).-— A 

contribution from tlie Bureau of Plant Industry, U. S. Department of Agricul- 
ture, giving the results of chemical ehatiges taking place in Bartlett ptnirs from 
the different Pacific coast regions during the lime they are developing and 
between the time they are picked from the tree and the time the fruit is in 
prime eating condition. The results are presented in tabular form and dis- 
cussed, and related investigations are reviewed. 

“There is a marked and quite uniform increase In total sugar In Bartlett 
pears from early summer until after the time of the close of the commercial 
picking season. The increa.se during the latter part of the season Is mainly 
due to an accumulation of sucrose, while the earlier increase is due mainly to 
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reilucloi; sugar, A distinct relationship • was found between the total amount 
of sugar present in the ripe finilt and the temperature of the storage at which 
It had been held from the time of removing from the tree until ripe. Pears 
ripened at 70*^ F. contained the highest percentage of sugar, those ripened at 
40° possessed tlie lowest total sugar content, and those held at 30° for from 
6 to 14 weeks and then ripened at room temperature \v4Te intermediate In 
amount of total sugar. There was no marked relation between temperature of 
storage and relative amount of sucrose and reducing sugar. 

** Percentage of tltratable acid In the fruit tended to decrease In fruit from 
the California sections as the season advanced, while It tended to lArease in 
that from Oregon and Washington, There was an Increase In acid between the 
time of picking and the time of full ripening of the fruit when held at 70° F. 
There was much less acid In fruit ripened at 40° than in that ripened at 70°, 
and still less In fruit that had been held at 30°. Tlu* acid content of the fruit 
that was allowed to become well matured on the tree remained nearly constant 
during storage, 

“ There was a progressive reduction in the alcohol -insol able, acid-hydrolyzable 
reducing material as the season advanced, not only in the fruit fresh picked 
from the tree, but also In the same fruit after ripening. There is a marked 
reduction In these substances between the time wiien the fruit is first picked 
s^nd the time when the same fruit becomes ripe. The percentage of total solids 
it lowest at about the opening of the commercial season. This tends to in- 
crease with the accumulation of sugar in the late-picked lots. 

“With proper precautions of picking,^ handling, and storing, Bartlett pears 
can be held two to three months in storage and then taken out In good con- 
dition.*’ 

A general discussion of the results as applh'd to commercial handling is also 
given. 

Annular incision of peaches, L, Aubtn {Proy. Agr. et Vitic. {Ed. VEni- 
Centre), 41 (1920), No. 41. pp. 356, 357).— Kinging experiments conducteil with 
two varieties of peaches, the Amsdeii and tlie Hale Early, resulted in hastening 
the maturity of the fruit of the former variety about 13 days and of the latter 
variety about 22 days. The weight of the fruit was also increased somewhat. 
In the case of the Hale Early variety about 15 per cent of the fruit maturing 
on the ringed branches w'as imperfect, with split stones. This defect was not 
n(»ticeable with the fruit of the Anisden variety. 

Berry growing in w^estern Washington, ,T. L. Stahl (Washington Sta.. 
We«f. Wash. Sta. Mo. Bui., 8 (1920), No. 6, pp. 82-85 ). — Concise directions are 
given for growing blackberries, loganberries, raspberries, and strawberries, in- 
cluding a varietal list for westem Washington. 

On the method of distributing plant food in the vineyard, L. Okgritlly 
(Prog. Agt. et Vitic., (Ed. VEst-Ventre), 41 (1920), No. 42. pp. 365-SG8, figs. 2 ). — 
This note describes a method of fertilizing grape wines that is used in Algeria. 
The method consists in digging holes from 12 to 14 in. square and deep in every 
other row opposite the vines. These holes are filled with manure and supple- 
mentary fertilizers, and a mass of fibrous roots Is developed at this point. In 
the following year holes are dug In the alternate rows. The holes are replen- 
ished with new manure every other year, and the spent manure is worked into 
the soil about the vines. The root pruning accompanying this operation 
further stimulates the growth of fibrous roots. 

drafted viueyardSi P. J. Cillik, A. I. Perold, and S. W. van Niekkrk (Union 
8o. Africa, Bept. Agr. Jour.. 1 (1$20), No, 6. pp. 561-569 ). — This comprises a re- 
port of a commission appointed by the South African Department of Agricul- 
ture to determine the present status of vineyards grafted on American stocks, 
A list is givm^ of varieties which are r^ommended or condemned. 
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Beport of the horticultural dliiaion, J. K. Hiooino lM<ii0aU Sia. Hpt. 191$^ 
pp. 2S-40f pU* 4).— This comprises a survey of work b^ing conducted, or 
about to be conducted, with various horticultural crops, including the Ma« 
cadamia nut, avocado, mango, papaya, lltchi, coffee, vanilla, pineapple, algaroba, 
and some miseellaneous plants, together with a brief review of horticultural 
extension work. 

Descriptive accounts are given of the Beardsley avocado, a new variety of 
the Guatemalan type of Hawaiian origin ; the Solo papaya, which has trans- 
mitted its desirable qualities of texture and flavor through four gperations and 
is considl^red one of the best of the papayas that have grown at the station ; 
and of several varieties of mangoes which seem best adapted to local cultiva- 
tion, or which are of most Interest from the standpoint of breeding. 

The system now commonly used in coffee growing in Hawaii, together with 
the process of preparing it for market, is briefly described. In this connection 
data are given showing approximate amount of coffee produced and the amount 
of waste products that might be available for the manufacture of caffeln. 

Citrus fruit growing in the Gulf States, E. D. Vosbuby (U, S, Dept. Agr., 
Farmers* BuL 1129 (1920), pp. 40, figs. 12). — A brief account is given of tbe his- 
tory and development of the citrus Industry In Florida and the other Gulf 
State citrus regions, together with a discussion of the factors involved in the 
choice of locality and site, the selection of varieties and cultural methods, the 
business aspects of the industry, and other Important problems A list is in- 
cluded of Departmental publications relating to various phase's of citrus culture. 

Oitranges, llmonanges, satsumanges, A. Guillaumin (Itev. Hort. [Paris}, 
92 (1920), Nos, 8, pp. 140-142, figs. 2;$, pp. 107-159, fig. f).— -This note consists 
essentially of an enumeration of the hybrids between Citrus (Foncirus) trifo- 
liata and different citrus species resulting from the work of Bernard, Webber, 
and Swingle. 

Fertilizer experiments with pineapples, M O. Johnson and K. A. Chino 
(HwunHi Sta. Rpt. 1919. p 4S), — In some fertilizer experiments with pineapples 
various mixtures of the more Insoluble fertilizers were applied directly to 
the heart of the plants. Dried blood applied In this manner gave the best 
results, yielding a fine stand of fruit, superior to the check rows on either 
side. Pish scrap applied in the same manner produced very dark green 
healthy plants. An application of fish scrap made at the time some' of the 
plants were budding, however, resulted In more or less distorted or injured 
fruit Steamed bone meal produced small but positive benefit. 

Cobnuts and filberts, E. A. Btjnyard (Jour. Roy. Hort. Soc., 45 (1920), No. 
2-9, pp, 224-2S2, pis. 4 )* — A brief discussion on the history, culture, and diseases 
of cobnuts and filberts, including a descriptive list of the more important va- 
rieties. 

The camphor tree and its products, E. Pebbot and V. Gatin (Min. Com. et 
Indus., Off. Natl. Motives Veg., Not. 4 (1920), pp. 60, figs. 9). — A compilation 
of information cn the camphor tree and Its products, including a bibliography 
of related literature. 

Effect of pollination on the life of flowers, W. H. Pniprs (Flower Grower, 
7 (1920), No. It, p. 182).-— The author’s experience and observation has shown 
that when flowers have been pollinlzed, either artificially or by natural agencies 
such as bees and other honey-seeking Insects, they wither and decay much 
sooner than tbe flowers that are not pollinlzed. Varieties that seldom bear seed 
last longer as cut flowers than fertile varieties. Remoying the pistils from 
fertile varieties before poUination takes place v ill prolong tlm life of the 
flowers. 
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’¥he structure of the cauua flower, ). 0. Costebus (Rec, Trav, Bot N6er- 
land.f 17 (1920), No. pp, 26*^2, pt 1 ). — A note on the structure of the cauna 
flower, with special reference to the coupler (“ Taccouplcur ”), the name by 
which the author designates the stamlnode that connects the style to the sta« 
men j the syndrome of the flowers ; and the morphologic value of the style. 

MendcUan characters in bearded irises, A. J. Bliss (Jour. Hoy. Hort. Soc., 
4$" (1920), No. 2-’$, pp. 269-292 ). — Data are given on character transmission in 
a number of iris seedlings resulting from crosses made in 190(3. 

Pansies and violas, H. H, Thomas (London and NeAv York: Casnell d Co.. 
Ltd., 1920, pp! 80, figs. 24 ). — A small cultural treatise, including inlbrmation 
relative to select varieties and the control of pests and dlsca>es. 

Hoses: Their history, development, and cultivation, J. H. Pkmueuton 
(London and New York: Longmans, Oreen d Co., 1920, 2. ed., pp. XXlV-^-SSi. 
pis. 10, figs. S2 ). — ^This is a second, revised, and somewhat enlarged edition of 
this work (K. S. R., 20, p. 241). Part 1 dihCiiRse.s the importance of the rose In 
English history, its botany, the wild rose of Britain and other countries, sum- 
mer flowering roses, and autumn flowering roses. Part 2 deals with the propa- 
gation, culture, and care of roses, both under glass and in the oixni. Appended 
to the work Is a descriptive list of select roses recommended for cultivation, In- 
cluding the method of pruning. 

How to grow roses, R. Pylj?: (West Grove, Pa.: Conard d Jones Co., 1920, IS. 
ed,, rev. and enl. pp. 121, figs. 92 ). — A treatise on amateur rose growing, con- 
taining also considerable information on varieties for various purjx)ses, uses, 
and sections of the United Stnte.s; a rose bibliography; a list of synonymous 
roses; analysis of species; and arrangement of roses in classes. Concise in- 
formation relative to the American Rose Society, and the making of rose beads 
and attar of rost*s is also Included. 

liaising new roses from seed, W. Van Fieft (Card. Mag. [New York}, SI 
(1920), No. 6, pp. 370-S7S, figs. 6 ). — ^A popular descriptive account of the author^s 
work in breeding and raising roses at the Bell Experiment Plat of the U. S. 
DejMirtmont of Agriculture at Gleim Dale, Md. 

Essence plants, with special reference to the rose and Jasmine in south- 
ern France, L. Daniel and Mkunissieb (Min. Com. ct Indus., Off^ Natl. 
MaWres Teg., Not. S (1920), pp. 16 ). — A brief I'eport on a survey of the essence 
Industry in southern France, with special reference to the production of rose 
am! jasmine perfunres. 

Lavender, A. Humbert Com. et Indus., Off. Natl. Matwres Veg., Not. 1 
(1919), pp. 22 ). — This comprises the results of a survey of the lavender In- 
dustry in France, including information relative to regions of protection, cul- 
tural requirements, varieties, propagation, and methods of distillation and ex- 
ploitation. • 

Native plants suitable for the gardens of Missouri and adjoining States. — 
VUl, Native shrubs for mass planting, flowers inconspicuous. — IX, Native 
trees and shrubs with bright colored foliage iu autumn and conspicuous 
fruit and barte in autumn and winter. — X, Native evergreen trees and 
shrubs (Missouri Bot. Gard. Bui., 8 (1920), No. 8, pp. t0ff-110).—A. contribution 
from the Missouri Botanical Garden continuing previous lists of native plants 
(B. S, H., p, 8S8), 

POEESTEY. 

North American forest research, K. H. Oiapp et at.. (Bui. Natl Research 
Council, 1 (1920), Ntfi 4, pp. This comprises a list of Investigative 

projects In forestry anf allied subjects conducted by National, State, and Provin- 
cial GbvernmentB* schools of forestry, scientific schools, and private Interests in 
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Canada, Newfoundland, and the United States fur 1^10-20. This information tra« 
compiled by the committee on American forest research of the Society of 
American Foresters. 

Annual report of the Minnesota State Forestry Board, M. M. WurxiAi^s 
ICT AL. {Minn, State Forestry ^d, Ann, Hpt,^ 1919, pp. 16„ ftg. 1), — A report on 
routine operations, including lire protective work during 3918-19, with recom- 
mendations for needled legislation. 

Annual progress report on forest administration In the Presidency of 
Bengal for the year 1917-18, H. A. Farrington {Bengal ForeM Admin, Ann, 
Bpt., wh-lSt pp, [55]). — The usual progress report for the year 1917-18 on the 
administration and management of the State forests In Bengal, witli ai>pended 
data relative to alterations in forest areas, forest surveys, working plans, pro- 
tection, grazing, silvicultural operations, yields In major and minor forest 
products, revenues, expenditures, etc. 

Progress report of forest administration in Baluchistan for 1918-19, 
F. W. Johnston {Baluchistan Fores^t Admxn, Bpt,, 1918-19, pp. f^dl). — A report 
similar to the above on the State forests in Baluchistan for the year 1918-10. 

Annnal progress report upon State forest administration In South Aus- 
tralia for the year ended June 30, 1919, W. Onx {So. Aust. State Foreni 
Admin. Ann. Rpt., 1918-19, pp. 12, pis, 10). — This is the usual progr(‘Ss report 
relative to the administration and management of the State forests in South 
Australia, including data relative to alteratioUvS In forest firens, planting and 
other operations, revenues, eximiditures, etc. Plans of several forest planta- 
tions are appended. 

Stereophotogrammetry and its importance in forestry, H. Dock {Centhl. 
Oesam. Forstw., {1920), No. S-4, pp. 65-90, figs. 8). — The author describes 
and illustrates the use of the phototheodolite, the stereocomparator, and the 
stereoautograph in making forest surveys. 

Critical considerations on the theory of financial rotation and forest in- 
come, W. Rothkegel {Zischr. Forst. u. Jagdw,, 52 {1920), No. 8, pp. Ji57-477 ). — 
A discussion of the principles underlying the determination of net revenues 
and the yield values in forestry. 

Factors controlling the distribution of forest t.vpe8, I, G. A. Pearson 
{Ecology, 1 {1920), No. 3, pp 139-159, figs. 8). — A preliminary report on a study 
that has been In progress at the Fort Valley Experiment Station of the Forest 
Service, U. S. Department of Agriculture, in the San Francisco Mountains in 
Arizona during the past two years. The object of the study has been to 
correlate the occurrence of tree species with physical environment in different 
forest types or associations, and thus to determine wdiat conditions are favor- 
able and what unfavorable to each species. The present paper deals with the 
physical Characteristics of the forest types under observation, as well as the 
existing temperature, precipitation, wind, evaporation, and soil conditions. 

The artificial production of vigorous trees by hybridization, A. Henry 
{Quart. Jour. Forestry, U {1920), No. 4, pp. 253-257).— A brief review of litera- 
ture dealing with hybridization of forest trees. 

Forests in the sand hills, F. R. Johnson (Amer. Forestry, 26 (1920), No. 
S22, pp. 582-584, figs. 4).— A popular account of the work of the Forest Service, 
U, S. Department of Agriculture, in planting trees In sand hill regions of west- 
ern Nebraska. 

Use, propagation, and culture of eucalyptus, and the planting of nursery 
b^ts, F. A. Bovkt (Buenos Aires Min. OOrae Pub., Chacra Fxpt. Patagdnes 
IFal, 6}, (1920), pp. 154, pis. 4f fl 9 S. This pamplflet discusses the use, 

propagation, and culture of eucalyptus, including the planting of eucalyptus 
In parks, shelter belts, and for timber, with special reference to conditions In 
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Patagonia. Descriptive notes are given of the more important varieties. A map 
is included in which the country is divided into zones showing the probable 
region of culture of some of the more Important species. 

The green Douglas fir (Paeudotsuga donglaaai) in the Vienna foreat, 
A* CxKSLAE (Centbh Gesam. Forsiw,, {1920) ^ IS/o. 1-2, pp. — A discussion 

of the economic value of the Douglas fir, including growth and yield data. The 
ahthor conchules that the Douglas fir is well adapted to Au»strian conditions 
both from the aesthetic and economic view’points. 

liaising white pine in Minnesota, P. O. Anderson and A, P. Oppel (Minn. 
Forest Serv. ^liuL 5 {1920), pp, 82, figs. 19). — This l)iinetin discuss^te the im- 
portance of the white pine in Minnesota, and gives Information relative to 
methods of establishing, managing and safeguarding, and growing white pine 
forests so that the best possible returns may be realized. 

Practical experiences with Hevea brasiliensis on gray soil, G. Devraigne 
{Bui. 6con. Jndochine, n. ser„ 28 {1920), Ao. 142, pp. 3’75-400, pis. 7, figs. 15 ). — 
A progress report for the three seasons 1017-1919 on planting and tapping 
experiments with Hevea rubber trees that are being conducted at the Agricul- 
tural Experiment Station* Bencat, Cochin China, togelhor with an outline of the 
work as it is to be continued. The data presented deal with the results of dif- 
ferent planting methods, alternate day and daily tapping, and of different 
methods of tapping. 

Some notes about the forest resources of the State, with illustrations 
and map of main forest region {Perth: West. Aust. Forests Dept., 1919, pp. 
22, pi. 1, figs. 9). — Descriptive notes are given on the forests and the important 
forest trees of Western Australia. 

Short descriptive notes of the principal timbers of Western Australia, 
II, T. Hohinson {Perth: West. Aust. Dept. Woods and P^orests, 1919, pp. 8 ). — 
Information is given on several species relative to the average size of the timber, 
w'eJght per cubic foot, transverse and tensile strength, distinguishing character- 
istics, and use. 

A guide to the identification of our more useful timbers, H. Stone {Cam- 
bridge: Unh\ Press, 1920, pp. 52, pis. 3). — A small niamial prepared for the use 
of students of forestry, and comprising descrir»tions of transverse, radial, and 
tangential sections of the wo<h1s of a large number of broad leaved and conifer- 
ous trees, 

DISEASES OF PLANTS. 

Report of the division of plant pathology, C. W. Cvupenter {Hawaii Sta. 
Upt. 1919, pp. 53, 54. pi /). — A rei>ort is given of the work carried on 

during the year, investigations on taro rot and spraying experiments for the con- 
trol of the banana freckle disease being the principal studie.^ 

A preliminary study of the taro rot showed several forms of this disease 
present in Hawaii, the most common and destructive type being (haraeterlzed 
by grayish 6r brownisli rot of the taro corm. Cultures studies of this rot 
showed the presence of an organism which resembles Pythium debarpannm. 
and the author believes that thl.s species of fungus or one nearly related to 
it Is the cause of tlie common form of taro rot 

In addition to the above, ScleroHum rolfsii w’as found associated with a 
rot of taro several days after the crop was harvested. The causes of this 
disease as well as means for Its control are being investigated further. 

In the expbrimenta for the control of banana freckle disease {Phoma musts), 
the author found that pruning and spraying resulted in a greatly diminished 
amount of disease. Preliminary experlmcmts showed that Bordeaux mixture 
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would not spread well on waxy banana leaves, but experiments with a resin 
sal soda sticker proved Oiat when added to Bordeaux mixture it spread well 
and adhered to the foliage. For the prepjaratlon of this adhesive, the author 
recommends the boiling of 4 lbs. of resin and 2.5 lbs. of sal soda in 2 gal. of 
water, 2 qts. of this solution to be used with each 50 gal. of Bordeaux mixture. 

Brief notes are given on miscellaneous plant diseases observed during the 
year. 

Beport on plant disease conditions In Ohio for 1918, A. D. Sklxiy (Ohio 
State Bon. Sor, Ann. Bpt. 52 {J919), pp. 28--S1 ). — This report deals with gen- 
eral condftions during the year; with winter injury as due largely to lack of 
maturity of growth, to Imrnutufity ot leaf and blossom buds, and to spftng 
frost; and with midsummer conditions of high tenii)erature followed by a 
very dry period. The various diseases dealt with are listed, and notes are 
given on differences as regards the effects of spraying. 

Injurious fungi of Ste. Anne de Bellevue, 1017, P. I. Bkyce (Quehev Soc. 
Protect. Plants [efo,], Ann. Rpt., 10 (^917-18), pp. 49-51).— The weather during 
the growing season Is considered to have favored several diseases not ordinarily 
notable as regards Injury. Mention is made of alfalfa leaf spot ; apple black rot ; 
apple and plum bracket fungus (Schizophyllnni sp.) ; apple scab and leaf brown 
spot (later dropping out) ; wheat black rust (cluster cups on other hosts) ; 
bean (Phaseolus vulgaris) bacterial blight and anthracnose (“rust”); beet 
leaf blight and storage injury (Sclcrotinia sp.) ; red clover anthi’acnose ; maize 
smut; red currant leaf spot (anthraenose) ; black currant (European) rust 
and leaf spot (Septoria) ; grai)e downy mildew; hollyhock rust; siher maple 
leaf blotch (tar spot); orchard grass mildew; pear scab (s{M)t) ; red root 
pigweed white rust (Oystopus) ; lamb’s quarters downy mikhnv; plum leaf spot 
(shothole) and brown rot; potato early and late blight. Fusarlum dry rot, 
and rose rust; rye ergot; soy bean bacterial blight; and tomato blossom end 
rot and leaf spot (Septoria sp.). 

Abstracts of Canadian plant disease literature, edited by W. A. McCt^bbtn 
(Quebec Soc. Prated Plants [cfr.!, Ann. Bpt.. 11 (191H--19). pp Tg-S.'^l.—The ab- 
stracts given in this list are said to cover all the Canadian llteralure on plant 
diseases up to January 1, 3919, which has been i)ublished in Canadian bulle- 
tins or periodicals. This list includes about 222 titles. 

Plant pathology. — Report of the cosninittc^e upon the nece-ssity for fur- 
ther provision for the organization of research In plant pathology In the 
British Kmpire, M. (?. Pojter ft An. (Brit. Asf^oc. Adv. Set. Rpt., 191Sy pp. 50 
58). — Thi.s committee, appointed In July, 3937, here rei>orts upon conditions In 
Great Britain, concluding that ihe present opportunties for training, research, 
and correlation in plant pathology ore inadequate. Desirable developments 
are Indlcaied in some detail. 

Cryptogamic review for 1916, G. Briosi (.4^#/ B. 1st. Bot. XJniv. Pavia, 2. 
ser., 17 (1920), pp, 81-101) —This re|)ort givc's in the usual form (E. S. It., 38. 
p. 351) information regarding cereal, orchard, and other agricultural Interests 
as related to plant diseases and as affected by war conditions. 

[Beport on plant diseases], E. A, Mann (West. Aust. Govt. Anal. Ann. Rpt. 
1919, p. 8).— In this portion of the report of the analyst, It is claimed (hat plant 
pathology in Western Australia differs considerably from that In the eastern 
portion, a larger percentage of the plant disease In west Australia being physi*" 
ological. This is said to be due largely to irregularity In nutrition. The long, 
dry summers and wet winters, with accompanying fluetujitions of the water 
table, cause alternate deep and surface rooting. Introduced plants suffer mora 
than native plants in this regard. The result of these conditions is made ap- 
parent in the development of orange exanthema, and of die-back with sour 
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sdp ami drought in such other plants as apple, pear, cherry, and peach, the 
same prlnclide underlying the manifestations of disease In all these fruits. 
Even In native trees stag-headedness Is quite common. Chlorosis Is controllable 
through the addition of iron by way of the sap or the soil. 

Other diseases are due to cryptogandc parasites, which are generally con- 
trollable by fungicides. Those obscrv^ed during the year Include Fuaicladium 
dendriticmn on apple; F. pirimim on pears; downy mildew and red root of 
onions; shot hole of apricot, fieach, and almond; brrjwn rot, scab, inelanose, 
sooty mold, and Spharclla vitrl on orange; brown rot of lemons; take-all 
{Ophioholus f/raminis)^ nematode disease, Keptoria, smut, and rust fyjt wheat; 
nematode in beet root ; AmiiHaria mellea in rhubarb ; Scptoria lycopcrsici, Irish 
blight, and sleeping sl<*kness in tomato; and club root of cabbage. 

Report [on plant diseases, Surinam], G. Stahel (Dept. Landb. Suriname 
Verslag, 1918^ pp. — Very brief notes are given regarding plant diseases 

and control measures as referring to rubber, coffee, and cacao In Surinam. 

Mosaic disease of corn, K. AV. Brandes (Jour. Agr. Research [XJ. S.], 19 
(1920), Ro. lOy pp. fill-521, pi. 1). — in a communication from tlie Bureau of 
Plant Industry of the U. S. Department of Agriculture, the author describes 
the mosaic disease of com, a preliminary note of which has been previously 
rt'ported (E. S. U., 42, p. 449). 

This disease of corn was noticed first In Porto Rico, later in New Orleans, 
La., and near Cairo, Ga., and was thought to be the same disease that has been 
reported in Hawaii. Guam, and elsewhere. While comparatively little study 
has been done with this disease, it is believe<l that all varieties of corn do not 
respond in the sjuiie way in regard to su.sceptibillty. 

The symptoms of the disease are described, the most char^^cteristle of which 
is a streaked and irregularly motthni appearance of the leaves. Infected plants 
are always lighter in <*olor than healthy ones, and from observations made in 
Louisiana, it appears that the infected plants are inclined to be sterile. Trans- 
mission of the disease by the corn aphis (Aphis mapdis) has be(‘n proved. 

For the <*ontrol of the disease, the author recommends the destruction of 
affcMMed plants as soon as observed. 

Dry spot of oats, J. Huoio and O. Meweb (Dept. Landb., PV'i;’??. en Handel 
\Ncth€rlands'\, Verslag. Landhouwk. Onderzock, Rijkslandboun proof sta., Ao. 28 
(1919), pp. 1-39, pi. 77).— This work stands in relation with that of Kriiger and 
AVimmer (K. S. K., 29, p. 151 ; nS, p. 847), that of Claussen (E. S. R.. 29, p. 151), 
and that of Hudig (K. S. K., 32, p. 442). ' 

It is stated tliut dry spot occurs In oats cultivated in clean quartz sand with 
a certain mixture of alkaline salts. Admixture of oat roots and stems on sand, 
Independently of early or late seeding or temperature, produced oat sickness as 
did also extract of oat roots, though leaves gave rather a favorablij effect. A 
culture having acid reaction, or <leveloping salts neutralizing alkali, showed 
no dry spot. Nitrates did not produce dry spot. Manganese is det'med the best 
remedy for tliis c<mdition. 

Dry spot of oats^ J. Hudig and C. Mkijer (Dept. Landb., Nijv, en Handel 
IHetherlands'l, Verslag. iMndbouwk. Ondersock. Rijkslandbouwproefsta., Ho. 23 
(1919), pp. IBS-168, pis. 16). — The data on which the conclusions above noted 
were based were obtained from work done in 1915 to 1917. In 1910 further 
study of dry spot was begun, the results of which appear below. 

Oat sickness (dry spot) presents two distinct characters designated as striping 
and spotting, respectively. The first of these Is closely associated with alka- 
linity of the soil solution and may sometimes cause serious lnjur 5 ^ The second 
causes usually little or no loss. Injury attends the addition of cellulose or 
potato starch flour in alkaline preparations, acid apparently opposing such 
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I’esult, as does also powdered sulphur, probably throuith the development of 
sulphuric acid. Nitrates do not cause the disease. 

Genetics of rust resistance In crosses of varieties of Triticum vulgare 
with varieties of T. durum and T. dicoccum, H. K. Hayes, J. H. Pauicer, 
and G. Kuiitzweie {Jovr. if/r. lienearch [U. 8.], 19 {1920), Ko, 11, pp, 523-$4^, 
ph. (>), — ^The rc'sults are driven of a cooperative investigation between the Min- 
nesota Hxporimenl Station and the Bureau of Plant Industry of the IT. S. 
Department of Agriculture, in which 'the genetics of rust resistance was 
studied. Crosses were made of several varieties of common wheat, all of whirh 
are suscet)tible to the black stem rust {Puccinia gramhuM), witli varieties of 
durum wheat, wincli are considered commercially resistant, and with White 
Spring emmer, which is very re.sistant to the rust. 

The Fi generation of crosses between durum and common varieties was 
found to be as susceptible as the commn parent, while crosses lietween the 
practically immune einnier parents and susceptible commons were about as 
resistant as the durum varieties, in crosses where emmer w’lis one parent, 
resistance was partially dominant, while in crosses b<‘tween durum and com- 
mon wheat, susceptibility was comjdetely dominant. 

Greenhouse inoculation studies with a common strain of P. gnuniniit sliowed 
that durum, common, and emmer type ]>lauts w’ere ol)tainetl in the Fj or Fs 
gonerntion which were more resistant than tiie resistant durum pnrenis, show- 
ing a transgressive segregation of rust resistance. In crosses between resistant 
emmer and Marquis in the Fj generation, several lax-hcnuhMl wh(*als were ob- 
tained which had the head shnf)e and naked kernels of ccunmon wheats and 
which were nist-rcslstant. This is believed to indicate that rust resistance in 
common wheat cau be obtained by crossing susceptible common vari(>ties with 
resistant emmers. 

The mode of inheritance of rust resistance is <*onslclered entirely comparable 
with the general Mendelian manner of Inheritance of botanical ami morpho- 
logical characters. 

The nematode disease of wheat caused by Tylenrhus tiiticl, L. P. Byars 
iU. 8, Dept. Agr. Bui. Slf2 {1920). pp. JfO. ph 6. 0), — The results are given 

of an extended study of the nematode d*sease of wdieat dm* to T. tritieh which 
is said to be now knowm to occur in California, Virginia, West Virginia, Mary- 
land, and Georgia, as well as to be widely distributed throtighout other portions 
of the world. 

Samples of wheat collected in Virginia contained from lo,ss than 1 per cent 
to more than 50 per cent of diseased kernels, and in some instances ns much as 
40 per cent damage was reported due to this parasite. 

The nematode Is considered primarily a parasite of wdieat, and to a less ex- 
tent is sayi to be parasitic on rye, oats, spelt, and emmer. It has also been re- 
ported as occurring on barley. 

The author claims the disease may be controlled by the use of nematode-free 
seed in combination with the employment of a 2 or 3 year crop rolatiftn, to- 
gether with the application of proper sjmltary precautions,’ Wheat for plant- 
ing should be secured, so far as pos.sible, from localities whore the disease 
does not occur, but nematode-free seed may be obtained from diseased grain by 
floating off the galls in a 20 per cent salt solution and then treating tlie remain- 
ing wheat with water at a temperature of .50 to 52® O. for 10 minutes. Dis- 
eased seed may also be freed from nematodes without removing the galls by 
Immersing the seed in water at a temperature of 54 to 56® C. for 10 to 12 
mlnutea. 

On the anioiint of copper required for the control of Phytophthora t«- 
featans on potatoes, O. Butler {Phytopathology, 10 {1920), No. 5, pp. 298-^$0i, 
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fitfs, S; also in New Hampshire Sta, Sci. Contrih, 16 (1920) ^ pp, 298-S04, ftps 

5) , — Experiments W€*re conducted to determine the minim uin u mount of copper 
required to control the late blight of potato, and also to determine whether 
frequency of application has any appretdable effect upon the umount of cop- 
per that must be applied. The amount of copper recpiired per acre per annum 
in order to prevent loss due to attacks t)f P. in testa ns is said to lie between 24 
and 2C lbs. One per cent IlordeauK mixlure 1:0.5 is .superior to 1 per cent 
Bordeaux mixture 1 : 1 for the control of late blight. Two per cent Bordeaux 
mixture 1 : 0.r^ niiplled fortnightly Is superior to botli 1 per cent Bordeaux 
mixture 1:0.5 and 1:1 ai)plied evc»ry week. Of the two i)roprietni*y copj>er 
fungicides experimented with, the one giving a mixture rich in copper was 
found very .superior to the one giving a mixture weak in copper. 

The author claims that it is iH)t only necessary to apply a certain amount of 
copper per acre per annum, but also that equivalent i)n»tection is not obtained 
by s.mply mak ng up any d(‘ticienc.\ in the strength of the Bordeaux mixture 
used by increasing the number of appliention.s. There was no relation found 
botwcKui concentration and toxicity, hut there was an apparent relation be- 
tween composition and adhesiveness, and to this factor the author attributes 
the differ(»iiccs in protective power of the Bordeaux mixture used. 

Efficiency factors in potato spraying, \V. 11. Rankin (Quebec Soc, ProteH, 
Plants |c7c. 1, Ann. Upt.y 11 (1018-19), pp. 49-56 ). — The author, seeking to em- 
phasize important factor.s in potato spraying, discusses particularly such dis- 
eases ns earl> and late ttUght and tip burn, the destructiveness of all of whicli 
are dettnaninetl largely by wt‘ather conditions in July and August. 

ConsUleration is givtai c.kso to factors deterndning effectivciu'ss in spraying. 
A strength of 4:4:50 or 5:5:50 Ir. Bordeaux mixture is regarded as by far 
the most satisfactory in a spray for potatoes. The latter strength is said to 
have at h'ast twice the colloidal factors contained in the former. Stronger 
mi.xtures are })roi)(>rtionately wasieful. The aiqdicaticm is effecthe as soon as 
it dries, 'i'he spon‘s of the early ami late blight fnugi borne by both wind and 
insects are killed by contact with tin* colloidal nuanbranes giving off free cop- 
IH'r or by the alkaline solution derivc'd from the hme ])arlicles. The next most 
imi>orlJint faclor iutluenciiig elhciency of spra\ing is the time of applicati<»n 
with relerence to ram periods, especially at the stage in the develoiunent of the 
potato when late blight causes its heaviest losses. 

l\>talo disea.ses and tlielr control, Ik Bahoock (Ohio SItntc Hort. Poc. 
Ann. Rpf. 61 {1918) ^ pp. 88-90, fig. Brief discussion is given of diseases 

attacking tlie potato plant as controlled by selecting healthy sfHHl tubers, by 

treating the tubers ]>eforc cutting, and l)y si^raying the plants with Bordeaux 
mixture. 

The gunitiiosis of sugar cane, J. Matz {Porto Rico Dept. Agr. Und Labor 
Sta. Cire. 20 (1920), Stpani.sh cd., pp. S~7. pi. /).— The author reports the obser- 
vation in February, JP2(), of a gumniosis of sugar cane due to Bacterium 
vascularum. Based upon reixirts ol tlwj occurrence of this disease In other 

l(»caUtles, the auth^* recommends as far as possible the planting of varieties 

not subject to attack. 

Observations on a fungus which causes a red rot of sugar cane stems, 
P. A. VAN DKK Br.TL (Vnioii tiO. Afnca Dept. Agr., Svi. Bui. 11 (1918) ^ pp. 8, figs. 

6) . — This par)er gives an acrmint of the study of a sugar cane disease fungus 
stated to be Ccphalospotium sacchari, now recorded for the first time In South 
Africa. 

Infection studies proved the pathogenicity of the fungus, which Is, however, 
w’eakly parasitic, spreading slowly in the cane stalks, especially in lateral 
directions. 
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The main economic Importance of the fnngns Is connected with Its ability to 
invert sucrose. It has not been observed to fruit on cane, tbou^h the rotting 
of the cane may free the spores. Certain cane leaf spots may be due to this 
fungus. Suggestions for control include the destruction of infected cane and 
careful selection of planting material, 

Eradication as a means for the control of the mosaic or mottling diseafie 
of sugar cano, F. S. Earle {Porto Rico Dept. Apr. and Labor Sta. Bui 
(J9B0)f Spanish cd., pp. tl-ZP).— This is a Spanish edition of a publication pre- 
viously T^^ted (E, S. K., 43, p. 47). r 

Tomato wilt, C. W. Edgerton and C. C. Moret>and (Louisiana Stas. Bui 174 
(1920) f pp. 3-54, 19 ). — ^The results are given of an extended study of the 

tomato wilt due to Fnsariuin lycopersioi. This disease Is said to be widely 
distribnteci throngliout the warmer portions of the world, being common in 
the United States as far north as the Ohio Valley and New Jersey. It attacks 
tomato plants through their roots and grows up through the flbrovascular 
bundles into the steins, leaves, and sometimes the fruits. 

While the disease is not usually carried on the seed, the spores of the 
fungus will live on the seed from the time it is harvested until planting time, 
the following spring. 

The length of time the fungus lives in the soil is said to be unknown, but It 
decreases from year to year so that by the third year there is not usually 
enough in the soil to produce a heavy infection. Wilt is said to (ievelop best 
in a light, rich soil, and is of little importance in heavy, alluvial soils. The 
addition of lime In large aiiioimts to the soil tends to hinder the development 
of the wilt, and it can be checked to some extent in the seed beds by treating 
them with formaldehyde and corrosive sublimate solutions. 

A study of the organisms shows that there are diJf(‘rent strains which show 
some slight variations in regard to virulence, but no evidence has been obtained 
that would indicate there are different strains of the organisms attacking 
different varieties of tomatoes. 

In the field the normal development of the disease takes place after the 
soil has reached the optimum bmiperature, which is around 29® C. (84.2® F.). 
Strains or varieties of tomatoes showing resistance or tolerance to the disease 
have been selected at the Louisiana Slations and elsewhere, and It ha.s been 
found from a number of observations that while the selections become infected 
with wilt, the more tolerant plants do not die as quickly as susceptible ones. 

Control measures recommended for i)reventing the disease consist of rotation, 
seed bed sanitation, and the use of resi.stant and early varieties. 

ilusting and spraying suggestions for Quebec, C. E. I»ktch (Quebec Soc. 
Protect, Hants [etc.], Ann. Rpt., 11 (1918-19), pp. 27, 28 ). — For conditions as 
they exist in Quebec, the author considers lime sulphur, when carefully ap- 
plied, the equal of Bordeaux mixture. Hydrated lime may In lime, It is 
thought, replace quicklime In this preparation. Perfwt results during the 
previous two years were given by both spraying and dusting, though the 
latter is recommended In case of orchards requiring over two days for the 
application of the spray. It is considered improbable that a spray calendar 
can be made that will be applicable universally over even a‘ limited area. 

Five years’ experimental work in dusting apples, W. S. Brocic (tnd. 
Mart. Soc. Trans. 1918, pp. 150-156, fly. 1 ). — No better results were obtained 
from the application of sulphur on two sides than with the one-sided applica- 
tion. Two seasons’ work is said to have shown that the same dusting sulphur 
when combined with glue and applied as a wet spray failed to reduce apple 
scab materially, and had practically no effect on apple blotch. 
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Apple lilotcht R* C. Walton {Ohio State Jlori. Soc. Ann. Rpt. 51 (i.9i8), pp. 
48-51). — ^Apple blotch {Phyllo»Urta ftolUaria) Is reported as becoming one of 
the most serious apple diseases in Ohio. Already distributed in other States 
and working northward, It cuUkScs damage estimated to range as high as 75 to 
90 per cent of the apple crop. 

The disease is described as occurring on fruit, twigs, and leaves, overwinter- 
ing in cankers, though not in the ininnmied fruit. Infection seems to occur 
largely in the earlier part of the season. Busceptibie varieties are indicated. 

Control depends u{)on early removal of Infectious material and spraying with 
Bordeaux mixture (3:4:50) if (lie disease is severe, otherwise (especially in 
wet weather) with lime sulphur Baumf>) diluted at the rate of 2i gal. 
to 100 of water. Bordeaux mixture, regarded as by far the most cfticient 
fungicide, is to be ai)plled 8, 5, and 7 wc»eks after the x>elals fall. 

The control of frog-eye on apple, U. C. Walton (Pcnnsylrania Sta. Bui. 
162 (1920), pp. S9. figs. /.9).-- llesiilts are given of two seasons’ w()rk on the 
control of frog-eye, a leaf dis<‘ase of apple caused by Physalonpora cydonitr. 
This disease has boon so serious in parts of Pennsylvania as to cause almost 
conifdele defoliation of the tn»es early In August, with the result that the fruit 
is un<lorsl7.ed and (he trees are w<*akened. 

Little difference Ills l)e<‘n noted in tlie susceptibilUy of different varieties, 
although the York Imperial and Stajninn Winesap, two varieties of commercial 
importance, ar<‘ said to be very susceptible to attacks. 

FiXporimeiits were c()n<luet(‘d to find the time of Infection, and it was learned 
that some infection takes place during the blooming period. Most of it, how- 
ever, oc('urs from the time the petals fall until two and one-half weeks later. 

Experlnumts for tin* control of the disease were carried on in three different 
orchards, Bordeaux mixture, lime sulphur, two proprietary fungicides, and a 
dust composed of 85 paris sulphur and 15 parts lead arsenate being used. Bor- 
deaux mlxtui-e, lime sulpluir, and Pyrox, if applied at the proper times, were 
all effective for the control of frog-eye, Bordeaux mixture giving slightly the 
beat results. 

Consitlerable foliage injury resulted fnun the use of copper sprays, and liine- 
sulplniv caused a slight amount of burning around the edges of the leaves. Siil- 
foclde was m»t sufficiently effective for use as a spray for the prevention of 
frog-eye, and the one trial with the dust preparation showed it to be ineffe<‘tive. 

Based upon the experiments thus far conducted, the author recommends 
spraying just before the blossoms open, a second application w^hen thret^- fourths 
of the petals have fallen, to he followed with another spraying two weeks 
Inter and a fourth appllca.tion about the middle of June. In addition to spray- 
ing, pruning and burning of all dead twigs, cultivation, and other sanitary 
measures are recommended. » 

Controlling pear scab in the Pacific Northwest, D. F. Fisher and E. J. 
Newcomer {Better 14 {1920}, No. 9, pp. S-6, figs. 7). — Scab, the only 

fungus disease of importance in the region covered by this article, and con- 
trollable by proper .Ispray in g, causes heavy losses eat'h year, owing partly to 
climatic conditions. Fruit, foliage, and twigs are attacked. Four seasonal 
treatments are outlined. 

Some prevalent diseases of stone fruits and their control, A. Frank 
{Washington Sta., West. Wash. Sta. Mo. Bui, 8 {1920), No. 6, pp. 90-92).— 
Popular descriptions are given of diseases of cherries, plums, prunes, and 
peaches, and control measures adapted to western Washington conditions are 
recommended. 

The Panama disease of bananas, B. W. Brandes (Agr. News [Barbados}, 19 
{X9B0)f Nos. 4 ^*% P* 4^^* PP- 'J'S, 79, 497, pp. 94 , 95; Trap. Agr. [Ceylon}, 54 
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(1020), No. B, pp. 857-363). — condensed account of sstudios previously noted 
(E. 8. li., 43, p. 848), 

FuHBer data on the oraii£:e rusta of Rnbns, L. O. Kunkel (Jour. Apr. 
Research [X/. 19 (1920), No, 10, pp. 501-512, pis. i ). — In a previous publica* 

tlon (E. S. R., 37, p. 457), the author calls attention to two forms of orange 
rust occurring on six'cies of Rubus. Further Investigations have been con- 
ducted by tlie Bureau of Plant Industry* XI. S. Department of Agriculture, and 
the telia of Ovm7iorryiiia mfa'siitiaUs have been coIlecteHl on leaves of wild 
black raspberry plants growing near Washington, D. C., which l»how the long- 
cycled rust to be present in that locality. The rusts on the blackberry and dew- 
berry plants, so far as observed, have been found to be short-cycled in this 
i&ame region. 

The inlluence of temperature on germination of the spores has been claimed 
to be the cause of difTerencc. The author repeated investigations and found 
that spores taken fnun blackberry leaves always produced promycelin, while 
those from black raspberry leav(‘s produced long germ tubes. Tempi *raUi re, 
within the range tested, had no edect on the manner In which the an'inspores 
of the two rusts germinated. 

A comparison <>1' the rusts as they occur on their living hosts sinewed iin-, 
portant differences in the color of th<* spores In mass. The spores of the short- 
eyejed rust are llghttu* in color than those of the other, being a ctnlniimn 
orange according to Ridgeway’s color chart, while those of the long-cycled rust 
are xanthine yellow. 

Some differences are noted In the morphological characters of the species, 
and the genetic relationship of the tw'o rusts is <]iscussed at some length. 

The blfster rust disease of currants and pines, H. h. Baiiey (if. Slate 
Ilort. Soc., Ann. Rpt. 16 (1918), pp. 7, 8, figs. 2). — The most severe infections of 
white-pine blister rust in Vermont are reported to have Ix^en found in Wo6d- 
>stook and Lyndon. The Connecticut River Valley, said to be the best pine 
region in the Slate, is reported as generally infectenl. 

The point of infection has hmi determined as In the needles, the growth of 
the fungus on the hark iM'coining visible 2 or 3 years to IS years later, acc(»r(l- 
Ing to the general belief. No case of rc(*overy of aiT(‘cted piu(*s is known, tlie 
only remedial mwisure being the removal of Rihes to a distance of at least one- 
third of a mile from the pines. Wild prickly gooseberries and skunk currants 
constitute the most dangerou.s obstacle to the control of this dlsenuse, hut 
experiments during 1917 and 1918 indicate the practicability of (‘ontrol by 
eradication of Kibes if thoroughly carried out. 

The white pine bJistci* rust situation in Quebec, II. Roy (Qnchca Soc. 
Protect. rUtnts \etc.], Ann. Rpt., 10 (19111-18), pp. 25-30). — This disease is re- 
vealed b;^mspe(‘tion activities to exist in the counties of Lotbiniere, Nieolet, 
Wolfe, Megantic, RicJiniond, Sherbrooke, and Shefford. The economic importance 
of the disease In this region Is very great, since the white pine reproduces 
itself Inadequately in the forests and possible sub.Htltutes are seidously threat- 
ened by Insects and disease. 

Brown bast of Hevea rubber, R, D. Anstead (Planters^ Ohron.\ H (1919), 
No. 22, pp. 320-324). — This lecture was delivered at a meeting of the Houth 
Indian branch of the Rubber Growers’ Association at Cochin, May 17, 3919, as 
part of a movement to correlate views variously held in different localities 
regarding the causation and ultimate nature of the disease here designated as 
Hevea brown bast. 

The disease is not fatal. It Is not spread by the tapping knife, though trees 
are mt attacked before being tapped. Suggestions are uuule regarding a cor- 
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felatsd study of the disease, conditions associated with Us appearance, and 
measures dlreeted to its control 

Culture experiments with Melampsora in Japan, T, IVIatsumoto {Ann, 
Misaouri Bot Oard., 6 (1919), No. pp. 309-316. figs. J), —Following an account 
of his former eludy (E. S, R., 35, p. 251), said to be the first reported from 
Japan regarding the interrelationships between tlie different spore types of 
Melapipaora spp. and their hosts, the author has determined additional species, 
and gives in the present report more or less descriptive discussion of a Melanip- 
fjpra on babplonica (ca»oma stage on leaves of Chclidoniurtt majus), an- 

other on <5?, cair'o\ and a third on Popnlua bnJsamifera, identified as M. 
larici-popuHna. The species studied (as regards uredo and teleiitospores) in 
connection with h'. 'urbaniana has Its cieoma stage on lAirix dtxidua and is 
described as a new species under the name M. land nrhaniana. 

Humidity in relation to moisture imbibition by wood and to spore germi- 
nation on wood, S. M. Zki.lkr (Ann. Miasoun Boi. Cord., 7 (1920), No. J, pp. 
61-7 It, pi. 1, figh. 6 ). — Following studies previously reported (PI S. 11., 37, p. 727) 
in ^diich it was found that the capacity of wood to absorb moisture and any 
property influencing this capacity are factors In its durability, and employing 
the results obtained from these studies as a foundati<m for further work, 
the author has attempted to ascertain what amounts of moisture wood will 
absorb fnuii tlie atmosphere at different relative humidities under constant 
temperatures, and what relation the moisture content of wood (or relative 
humidity of the atinospliere) bears to the propagation of wood destroying 
fungi as such. 

The woods selected for the tests include Pbnis <rhmata and P. paluntris. 
250 specimens of t‘ach being taken in order to c*over a wide range as to resin 
content, spe<'iflc gravity, and proportion of sap wood to heart wood* The work 
is described in detail, and the results are ttibulated with dlscus.sion showing 
the moisture conleut of w'ood at 25"^ C. and various atmospheric bnmiditles. 

It was found possible to approximate the saturation point for the w^fKid 
fibers. The curves of highly resinous samples show the water-proofing effect 
of resin on wood, esiK*cially above 50 per cent humidity, though resin can not 
be relied upon as an indicator of the durability of lumber, even wiien as 
high as 12 to 15 [»er cent, on account of Its usually irregular distribution; 
regions of low' resin content being sources of wonkness if invaded under favor- 
able moisture conditions by wood-destroying fungi. 

Spores of Lonzitea Hcpiaria germinate on wood shavings at d3 to 1(X) per 
cent humidity, germination being greatly accelerated under conditions of fiber 
saturation. 

A humidor (provided with a dew'-point apparatus and a convenient weighing 
device) for mainlaining constant conditions of humidity and temperature is 
described. * 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Experiments on the toxic action of certain gases on insects, vseeds, and 
fnngt, I. E. Neifert and G, L. Garrison (U. Dept. Apr. Bui. 693 (19^0), pp. 
16 ). — ^Chis is a report of exiwriments conducted with certain toxic gases to 
determine their value for fumigating purposes. The experiments were planned 
by a committee of four, and are the outcome of exiieriments on the action of 
toatlc gases on the body louse, condticted in cooperation wdth the War Depart* 
hient. In the course of tlie work nearly 800 fumigations were matle, in which 
22501"— 21 5 
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20,000 insects of about 15 different species were used. The data, which are 
presented in tabular form, have led to the following conclusions : 

“Phosgene is not useful as an insecticide, because of its toxicity toward 
human beings, its high vapor pressure, the difficulty of controlling it, and Its 
comparatively low toxicity toward insects. Neither does it possess any value 
as a fungicide. Arsine has no advantage other than ease of generation, and 
possesses many disadvantages as an Insecticide. Its toxicity toward Insects 
Is comparatively low, It Is injurious to plants, and has no effect on fungi. 
Illuminating gas in concentrations up to 3 per cent and for exposures up to 
two hpurs is not toxic to Insects. Carbon monoxid in concentrations up to 
3 per cent and for exposures of two hours is not toxic to Insects. 

“ Of the gases tested, cyanogen cbloHd and chloroplcrin give promise Of being 
useful for fumigation purposes. Neither of these, liowever, can be used In 
greenhouse fumigation because of their injurious action on plants. Neverthe- 
less they probably can be used In the fumigation of stored products. The effi- 
ciency of chloropicTln as on insecticide Is undoubted. In general, it Is more 
poisonous to stored-product insects than hydrocyanic acid. Other advantages 
which it posst'sses are ease of handling and control, low toxicity toward human 
beings, ease of detection, and noninflammahility. Its disadvantages are Its 
adherent quality, which makes it necessary to air the material for some time 
after It has been fumigated, its corrosive action on metals, its severe lachrymal 
and Its low volatility. The last objection may be partially overcome by 
pouring the dose required on paper, thereby increasing tlie evaporating sur- 
face. 

“As an insecticide, the effect of cyanogen chlorid is i)ractlcally the same ns 
that of hydrocyanic acid. Its disadvantages are its injurious effect on plant 
life, low boiling point, slightly corrosive action on metals, and severe laohry- 
mosal effect Its advantages are that it is active as a fumigant, is easily de- 
tected, Is not injurious to seeds in doses which are toxic to insects and fungi, 
and is no more toxic toward human beings than hydrocyanic acid. It is safer 
to use than hydrocyanic acid because it can he detected in lower concentrations.** 

Chemical insecticides and fungicides, S. H, Collins (In Chemical Fertile 
izer$ and Paraaittcidcs. London: BailUcre d Cow, 1920, pp. 2S9--255). — The first 
section of this account (pp. 239-248) deals with Inorganic poisons, and the sec- 
ond section (pp. 240-255), with organic poisons. References to the literature 
are given for both sections. 

The fight against the rat, H. .Johansen (Dorn, Repub, Bee, Estado Agricult,, 
Vulgar, Agr,, Hoja 1 pp. ^).— This Is a brief iwpular account. 

Game laws for 1920, G. A. Lawyer and F. L. Earnshaw ((/. iS\ Dept, Agr„ 
Farmers* Bui, 11S8 (1920), pp, 84), — This is the annual summary of the provi- 
sions of Federal, State, and Provincial game legislation. 

Haiuf list of the birds of Egypt, M. J. Nicoix (Egypt Min. Pub, Works, 
Zool, Serv,, Pub, 29 (1919), pp, XII-\-119, pis. 32).— This is an annotated list of 
486 forms occurring in Egypt. Eight plates of 26 forms are in colors. 

Keviaion of the avian genua Pasaerelia, with special reference to the dis« 
tributiott and migration of the races In California, H. S. Swakth (Univ, 
Calif, Pubs., Zool, 21 (1920), No, 4, pp. 75-224, pis. 4, figs. 33).— This Is a re- 
vision of P, iliaca, the fox sparrow, the only species of the genus. It is con- 
fined to North America, being distributed over the greater part of the con- 
tinent. Sixteen subspecies are formally recognized In the present paper, all of 
which are migratory, most of them traveling long distances between their 
summer and winter homes. 

The paper Includes a list of 67 references to literature. 
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Vhe toad in the West Indies, H. A. B[allov3 (Agr: News [Barbados], 18 
(1919), No* 4*^0, pp. 378, 379). — This Is a brief discussion of Bufo marinus or 
B* agua, the common toad in the West Indies. Apparently It does not occur 
in the Virs;ln Islands and Porto Ulco, where steps are being taken to introduce It. 

[Insect pests in Barbados] (Barbados Dept, ^Kgr. Rpt., 1917-18, pp. 29-31 ). — 
The injuries caused to sugar cane by the root borer (Diaprepes ahbrcviatus 
Tdhn.) and the br(»wn hardback (Vhgiahis smithi Arrow) are said to be in- 
creasing in intensity in certain districts of the island, where but little effort 
has been made, in tlie past to control them. ^ 

A table is given which shows the number of larva* of the two species col- 
lecte<1 from the basal portions of sugar canes on the iiiamirial experimental 
plats at Bay Tree field at Ootids for the period lOlG-18. 

Annual report for 1019 of the zoologist, (\ AVaiuuuitox (Jour. Roy. Agr. 
Bor. Plrigland, 80 (1919), pp. 411-417). — Uecords of the nane itnportant insect 
pests of the year are reiw)rte*d under the headings of the crops, etc., attacked. 

[Contributions on economic Insects] (Ztschr. Angcir. Ent., 0 (1920), No. 2, 
pp. IV ^4- 183-410, Pgs. 14))* — Papers here presented, In continuation of those 
prevltMJsly noted (E. S. R., 4.3, p. 51), Inelude the following: Tachinlda* as 
Parasites of Insect Pests. — ^Thelr Tdfe TTistory% Kcommilc Importance, and 
Classification, by W. Baer (pp 185-240 ; Agroiis segrium 8eh!lT. and Its 
Importance as an Agricultural Pest, by Tl. Ivleine ipp. 247-209) ; A Contribu- 
tion to the Biology of the Rape-blossom Beetle { M( ligrthes avnens Fab.), by 
F. Burkhardt ami 11. von Lengerken (pp. 270-295) ; The Hil)ernatlon of Mus- 
cids, by J. Wilhelml (pp. 200- 3(d): On the Knowledge of A. srgetum,-II, by 
W. Herold (pp. 302-329) ; On the Knowledge of Larva* and Puiae of Buecula- 
trix thorarella Thbg., by L. Fulmek (pp. 330-337) ; Biological ‘Notes from a 
Mosquito Field Station, by F. Eckstein (pp. 838-373) : and A »Simx>le Procedure 
for the Generation of Hydrocyanic Acid Gas from Sodium Cyanld Solution and 
Its Use ill Combating Insects P<*sts, by A. Andres and A. Miiller (pp. 372-380), 

[Catalogue of in.seots of British East Africa], T. .1. Andekson (Brit. East 
Africa Dept. Agr., Div. Ent. Bui. 2 [1919], pp. [10] ^28). —A list is given of in- 
sects injurious to coffee, eitrus. maize*, potatoes, crucifers, cucurbits, flax, cereals, 
sweet potatoes, coconut palm, rubber, fruit trees, castor oil, and stored products, 
as well as insects whieli attack domestic animals, beneficial in.sects, those which 
spread disease to man and animals in British East Africa. An index to 
generic and .s{>ecific names is lnolud<:»d. 

Lantana insects in India, Y. Uamachandka Rao (India Dept. Agr. Mem., 
Ent. Ser., .5 (1920), No. (>, pp. {5]A-239-3t4, pls. 14, figs. — This is a report of 
an inquiry into Uie efficiency of indigenous insect pests as a cht*ck on the spread 
of Lantana in India, 

Insects of the forest, H. Bastin (Jour. Bath and West and South.^'ounties 
Boe., 5. ser., 14 (1919-20), pp. 38-60, pis. 6). — A general a(*count is first given, 
followed by discussions of some of the more important insects met with. 

The Insect enemies of polyporoid fungi, H. B. B’eiss (Aoirr. Nat., 54 
(1920), No. 634, pp. 44^-4i'1* fiO^' 4)’ — author has found 40 of the 50 species 
Of polyporoids collected in New Jersey to be infested by Insects. A list of the 
poly pores and the Insects found associated with them, listed according to 
order, Is presented. 

Manual of the Odonata of New England, R. H. Howe, jk. (Thoreau Mm. 
Nat. Bist. Mem. 2 (1917-1920), pp. 102, pU. 3, figs. ^77).— This is a field manual, 
with a pictorial key genera and Illustrations of the diagnostic characters of 
species occurring in New^ England, 156 in number. The habitat, abundance, 
and limited dates of capture are recorded and the ranges largely mapped* 
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Manual of the Orthoptera of New England Including the Iaeusts« grasa* 
hoppers, crickets, and their allies, A. P* Mobs£ (Boston Soc. Nat, Bist Proc,, 
S$ (1920), No, 6, pp. 197--556, pU, 20, figs, 99: ahs, in Science, n, ser., 52 (1920), 
No, 1541 f PP- 251, 252 ), — ^The author . first discusses the history of New England 
orthopterology, classification, anatomy, habits, coloration, geographical dis- 
tribution, economic importance, remedies, enemies, and methods of collection 
and preservation. The species, 132 in number, 16 of which are considered rfd- 
ventive, are then taken up in connection with tables for their separation (pp. 
281-537). 

An accented list of scientific names, a glossary of the subject, and an index 
are included. The review Is by A. N. Caudell. 

Grasshoppers, L. Moomaw (North Dakota Sta. Bui 158 (1920), p. 24 )- — 
Attention is called to the fact that the worst Infestation of grasshoppers known 
during re(‘ent years occurred during the season of 1910. On many farms the 
grain fields were entirely destroyed, and in practically every field wilUin a 
radius of several miles of the station a high percentage of damage was done. 

In the vicinity of the station the first young hoppers were noted ^lay 23. 
Poisoning was commenced the next day and continued at intervals until July 
18. As a result no great amount of damage was done at the station exctn)t In 
a field where the hoppers moved in from an adjoining rye field. Kvea the 
youngest .stages ate the poisoned bran mash and were destroyed in great num- 
bers. The work of the year showed the most effective results to he obtained 
by use of the l>ran mash within the first few days after the lioppers emerged 
from the ground. 

A prepared grasshopper poison, D. B. Mackie (Calif. Dept. Agr. Mo. Huh 
9 (1920), No, ‘5-6, pp. 104-197 ). — The great need for a practical grasshopper 
poison in the more remote districts of California led the author and II, S. 
Smith to conduct experiments which resulted in the prei>aratloti of a con- 
centrate that can he prepared and kept in cans, held in .storage wUiiout 
deterioration. It consists of 5 lbs. of orange and grapefruit pulp fiiudy ground, 
combined with 1 lb. while arsenic. When neodeti for use this concentrate is 
diluted with 4 gal. water and mixed with 25 lbs. bran, one can being sullicient 
to treat 5 acres of ground. This ma.sh may be distributed, as in the standard 
formula, by means of an end-gate seeder, which gives excellent results. When 
tried out in San Bernardino County in altenmte rows witli the fresh mixed 
standard bran mash formula it was impossible to distinguish any difference? in 
the kill. Tests made of samples sent to tlie Arissona State entomologist gave 
similar results. 

Key to the North American species of Physotlirips (Fla. Pint., 3 (1920), 
No. 4, p. 71 ). — A key is given to six species of Physotlirips. 

The ciyffee bug. — Antestia lineaticollis Stal., T. J. Anuekson (Brit, Fast 
Africa Dept. Agr., Div. Ent. Bui. 1, pp. [5] 4*55, pU. 4)- — A detailed report of 
studies of the life Jiistory, habits, natural enemies, and means of control of 
this pest, which Is a source of serious Injury to the coffee berry in British East 
Africa. 

The rice leaf«>hoppers (Nephotettl-x blpuiictatus Fahr., and Nephotettlx 
apicalis Motsch) , C. Misra (India Dept. Agr. Mem., Pint. Ser., 5 (1920), No. 
5, pp. 12} -{-207-289, pU. 4, figs, 9 ), — ^The rice leaf-hoppers here considered were 
reported for the first time damaging rice In the Sambhalpur District in the 
Province of Bihar and Orissa In 1910, and four years later were reported to 
have damaged (WXl.tXK) acres, causing a loss of approximately 14,0(X),000 rupees 
in the Ohhattisgarh Division alone of the Central Provinces. The present 
paper deals with studies of the life history and habits of the two species and 
with control measurea 
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On the claBSlUcatioii and natural hiatorjr of the Psyllidfie* particularly of 
Payllopsia fraxini L., A. Krausse {CeiiibL Baki. tele.], 2. Ahi., JfB (1916)^ No. 
i-5, pp, 80-96, pL i, figs. 30).— This account includes a bibliography of 38 titles. 

Control of aphids Injurious to orchard fruits, currant, gooseberry, and 
grape, A. L. Qitatntance and A. C. Baker (U. 8, Dept. Agr., Farmers* Bui 
1X28 {1920), pp. 48, pis. 4, figs. $4). — ^TJiis Is a popular suniiimry of infc»rination, 
la which 41 species are discussed. The more important forms aff<'ctiug a given 
fruit are considered first, and then follows a brief account of species known to 
infest the pi apt locally or occasionally, and which growers should be able to 
distinguish from the more destructive sjjecies. Several colored places which 
illustrate the life history, food plants and nature of the Injury, and other 
habits of the rosy api)le aphis, the green apple aphis, and the apple grain aphis 
are included. 

Black fly on citrus trees, S. F. Ashby {Jour. Jamaica Agr. 8oc., 24 {1920), 
No.^. 3, pp. 72-7'/; 6*7, pp. 1H2-184 ). — A summary of information on the economic 
status of the si)iny citrus white fly {Alturocanihm Koglumi) in Jamaica. 

Proper treatment of purple scale, J. II. Watson {Citrus Indus., 1 {1920), 
2vo. 8, pp. 12-14, 19). — This is a popular summary of information. 

On the inetainorphosis of the salivary glands of Bombyx morl L., H. Ito 
{Bui. Imp, Tokyo 8crieult. Cot, Japan, 1 {1916), No. S, pp. pls. 2). — The 

author’s observations have bwn summarized as follows: 

^*The hi.stolysis of the salivary glands is not accomplished by the direct 
aclhiii of th<^ leucocytes, but by the interference of the leucocytes. The leuco% 
cjtcs act secondarily after tlie degeneration has undergone to certain extents. 
The histogeii(\si.s of the salivary glands is accomplished by the new elements 
originated from the enihryonal cells, which are lying mostly in the anterior por- 
tion of the lar\al glands.” 

On the glandular nature of the corpora allata of the Bepldoptc^ra, H. Pro 
(Bui. Imp. Tokyo Col., Japan, I (1918) , No. 4* PP* 68-102, pis. 7). — 

The cori)ora Jdlata were found as paired organs in all the siiecles of Lephiop- 
teru examined by tin* author, being organs of internal secretion which function 
actively in the imaginal stage. 

A bibliography of 03 n‘ferenccs to literature is included. 

The iioineiK'Iatiire of the parts of the male hypopygium of Oiptera 
lUiiiiatocera, with special reference to mosquitoes, F. W. Edwards (Ann. 
Trap. Med. and BarasttoL. 14 {1920), No. 1, pp. 2S-40, figs. 2). — This study In- 
cludes a list of 27 references to the Uteratur<*. 

The slender wirevvorn: Its relations to soils, G. M. Anderson {8outh 
Varolin^i 8ta. Bui. 204 {1920), pp. 14, figs. 4), — This Is a report of stmiies made 
in cooperation with the Bureau of Entomology, U. S. Department of Agricul- 
ture, of Horistouotus uhlerii Morn in its relation to soils, an account of which 
wireworn has been ))reviously noted (E. S. R., 33, p. 158). 

The studies have shown that the soils Infested by it are principally fine and 
very fine sands. These soils are found to he low in sands classed as coarse and 
medium and also low in silt and clay. The range in perf*entage of total sands 
for the top soil vras from 89.22 to 93.7, and for the subsoil 88.94 to 05.38. H. 
uhlerii is the most Important species found In Colleton, Jasper, Hampton, and 
Beaufort Counties; it also occurs In Horry, Marion, Charleston, and other 
counties, \\*here it causes minor injury as compared with other species. The 
soils infested by It are of such texture and structure that saturation with 
water is almost impossible. It appears that tlie larvae of 11. uhlerii die almost 
immediately wdien the soil in which they are living becomes saturated with 
water, or else craw l out on the surface where they become the prey of birds. 
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The strawberry weevil In Tennessee* S. Mabcovitch {Tenn» State Bd* Ent 
Bui SO (1919), pp. i7, pi i, lips. 12 ). — ^Ttiis is a summary of infonnatiou on this 
pest in Tennessee, Including its life history, babts, and means of control. 
Fields with from 40 to 95 per cent of the buds cut are not uncommon In cer- 
tain sections of the State. 

[The mango seed weevil ( Oryptorhynchns mangifera?) in Haw^ait], J. E. 
Higgins {Hawaii Sta. Rpt. 1919, pp. 22, 23). — This weevil is said to have becoihe 
a very prevalent pest In Hawaii. It remains within the husk of the seed until 
sometime after the fruit is ripened and does not pollute the fleshy of the mango 
nor detract from its external appearance. Its presence within the seed, 
however, often alfects the api)eurance and even the flavor of a portion of the 
flesh surrounding the seed. Its greulest injury is done to the seed, which if 
allowed to remain within the husk is usually destroyed. It Is estimated that 
about 90 per cent of all the .seeds opened at the station during the season of 
1919 were weevil infested, and therefore unfit for propagation. 

One of the various means that have be(*n tried to save the seed from com- 
plete destruction consists in cutting open the husks as soon as it can be cleaned 
and slightly dried. If the seed is found to be weevil infested but not yet fully 
destroyed the Insect cun be killed, the seed cleaned, and then planted. If all 
the embryos of the seed, many of which are polyembryonic, have been de- 
stroyed the seed will not germinate, but If one or more (»f these remain un- 
injured, the seed can be expected to grow. Seed planted without the Inisk 
yequire about 18 days to germinate, w'hile those planted with the husk retpiire 
on an average about 40 days. 

“A le.ss expensive, but less effective, method tried for the destruction of the 
insect consisted in making one rapid cut at the lower end of* the seed, after 
which the seeds were placed in a sack and submerged in water for one hour. 
Seeds so cut \vere also fumigated and the weevil, which manifests a high 
degree of resistance, killed. The .seed when cut (n>en is navist w’ithin, but 
determination has not been made as to whether it can endure as mucli fumiga- 
tion as the w^eevil will, or whether the fra.ss or refuse cnvited by tlu^ weevil 
will contribute to the decay of the injured seed.” 

Behavior of bees in fall, F. MxVNUeky {Washington Sta., 11 Wash. Sta., 
Mo. liul, 8 {1920), No. 6, pp. 93, 94). — This is a ix)pular aecf>unl of the response 
of the honey bee to its environment. 

Some observations on European foul brood, G. F. White {Amer. Bee 
Jour., 60 {1920), Nos. 7, pp. 225-227, figs. 5; 8, pp. 266-268. figs. -This ac- 
count is based upon investigations previously noted (E. S. R., 43, p. 58). 

A mite disease affecting sweet peppers, C, W. Cakcentik {Ha frail Sta. 
Upt. 1919, p. 53, pi 1). — peculiar condition of sw^eet peppers growing in hot 
and dry situations, characterized by the curling and stunting of the young leaves 
and buds, was found to be due to a mite. A small scale experimeiU showed 
that the application of sulphur or lime-sulphur spray controlled the mite, as 
well as that affecting the potato. 

FOODS— HUMAN NITTEITION. 

Properties affecting strength in wheaten flour, F. J. Maktin {Jour. Soc. 
Vhem. Indus., 39 {1920), No, 14f pp. 246T-251T). — This is a report of a study 
of the relation betwt*en various properties of flour and its “ strength,” this being 
deflned as “the capacity of a flour to produce a large and well-piled loaf.” 
Factors previously suggested by other investigators as deter\nining the strength 
of flour were studied, including total amount of gluten, the gliadin-gluteuin 
ratio, the amount of gas obtained during the fermentation, and tlie concentra- 
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tion of electrolytes, especially phosphates. Observations were also made of the 
gas*retainlng capacity of the dough, the water-soluble proteins, and the baking 
marks. The flours examined were straight grade flours from single wheats, 
differing widely In baking properties and in origin. The conclusions drawn 
from the reported results are as follows : 

** No correlation appears to exist between strength and the amounts of total 
soluble extract, soluble phosphorus, or acidity. 

“A strong flour must possess a minimum gas-producing capacity as measured 
by the amount ot gas protlueed by fermentation during 24 hours. A deiciency 
in this re.speet can he rectified by the addition of an amylolytic enzym, e. g., a 
diastatic preparation. A strong flour possesses a high gas- retaining capacity. 
This has been shown to be due to the amount and fonn of the proteins in the 
flour. 

“ The water-soluble protein Increases with (ho length of the period of ex- 
traction, t>robably due to proteolytic enzym action, at the expense of the alcohol- 
soluble protein. In estimating the gliadln present in flour it is necessary to 
make allowance for the water-soluble proteins, which are soluble to a great 
extent in dilute alcohol. Flours with high gas-retaining capacities and high 
bakers' marks have betm shown to be those In which the ‘ amended gliadin * 
figure is also high. 

For flours having a satisfa<‘tory gas-producing capacity, bakers’ marks, 
gas-retalnlng capacity, and ‘ amended gliadin ’ content are closely related, and 
it is considered that the estimation of either of the latter together with the 
determination of the gas-producing capacity will indicate the ‘ strength ’ of the 
flour.” 

The heat of hydration and specific heat of wheat flour, F. Daniici-s, B. H. 
Kepner, and P. P, Mukuick {Jour. Indus, and Engin. Chan., 12 {1020), "So. H, 
pp. 760-763). — This paper consists of a study of the relatlonshij) of the tem- 
perature of the flour and water to the resultant dough in breadmaking and a 
compari.son of this relationship with empirical forniuUis in general use in the 
baking industry. 

The heat of hydration of various wheat flours was found to range from 7,6 
B.t.u. per pound in a low grade to 5.4 K.t.u. per pound in a winter wheat flour, 
with an average value <»f 6.5 B.t.u, per pound for a straight flour such as is 
used in bakeries. The heat of hydration decrea.sed on exposure to the atmos- 
phere, but did not change appreciably on aging when completely Isolated from 
the air. The average specific heat of flour was found to be 0.43 or about 0.34 
on a moisture-free basis. 

For the calculation of dough temperatures it is thought necessary to consider 
both the specific heat and lu‘at of hydration. Formulas are given for ^iils cal- 
culation under different conditions. For ideal conditions In which the room 
temperature is close to 80® F. and the heat generated by mechanical means is 
negligible, the required temperature of the water can be calculated by the 
formula Tw— 125-— 0.7 T* where TV and Tt are the temperatures of the water 
and flour, respectively. It is pointed out that for practical use in bakeries the 
fonnula must be modified with the help of data taken under actual working 
conditions. 

The cooking of frozen meats, J. Bruna {La Cuisine den Aliments Frigori- 
fids. Paris: Assoc. Frangaise du Froid, 1919, pp. Following a brief discus- 
sion of the general principles Involved in the practice of refrigeration, 
directions are given fofr the treatment and cooking of cold-storage products 
including beef, pork, mutton and veal, poultry, game, and fish. Several recipes 
are given under each section, 

% 
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Bacterial decomposition of saimoii« A. C. Hunter {Jour. Boot., 5 (1920) p 
HCo. 4» PP* S53’-‘S$1 ). — This contribution from the Bureau of Chemistry, U* S. 
Department of Agriculture, consists of the report of the bacteriological ex- 
amination of four varieties of salmon from the time of catching until put Into 
the cans. Total counts of bacteria were made from time to time from the 
muscle tissue of the back and belly of the flsli, and agar slant cultures from 
various parts and organs, incliKllng the month, gills, stomach, oeca, intestines, 
heart, ^liver, and kidney. Cultures in lactose broth fermentijition tubes were 
made from the stomach, ceca* and intestines. 

The muscular tissue and digestive tract of the freshly caught salmon were 
sterile, while the mouths and gills contained living organisms of various kinds, 
even when fresh from the water. After 06 hours, at temperatures betwiHUi 50 
and 70*’ F., the total count of bacteria in the muscular tis.sue was found to be 
as high as 155,000,000 per gram. By thoroughly washing the fish on arrival at 
the dock, lower total counts of bacteria were obtained on standing, and the 
washed fish decomposi^d less rapidly than the unwashed. All of the fish kept 
out of water for ipore than 48 hours, at temperatures between 50 and 70° F., 
were decomposed to such an extent as to he undesirable as food. 

A highly resistant theruiopliUic organism, P. J. Donk (Jour. Bad., 5 
(td20), A'o. .}, pp. 37S, 374)^ — The cultural characteristics are outlined e)f a 
thermophilic organism isolated from spoilage samples of Standard Maine Style 
corn which had been packed in the usual way and processed at 118° C. for 75 
minutes. The same organism was also obtained in spoiled string beaiis and 
corn on flie <;ob. 

The organism is a spore- forming, nonmotile, Gram-negative aerobe or faculta- 
tive anaerobe. It forms a cloudy growth in nutrient broth, moderate filiform 
growlh on agar stroke, growth without liquefaction in gelatin at a temperature 
of 60 to 65°, and growth with acid production on glucose, lactose, and sucrose 
agar, and In corn tiifusion. The optimum, maximum, and minimum temiKwa- 
tures for growth were 50, 76, and 45°, respectively. In corn broth at an H-ion 
concentration of pH~6.1, at a lenn)t'rature of 1(K)° and a spore content of 
12.500 per cubic centimeter, it required 17 ho\irs (o kill the organism, while in 
another sample of pll— 0, temperature 120°, and 50,000 spores per cubic centi- 
meter, 11 minutes were required. 

The presence of copper in plants and particularly in food materials of 
plant origin, B. CSufauTUAtn.T (Compt. Rend. Acad. Sri. [Paris], 171 (1920). 
No. 3, pp. 19M9S). — The results are reported of a series of determinations of 
copper in various vegetables, fruits, cereals, .and nuts. The analyses were con- 
ducted on from 200 to 1,(X)0 gm. of fresh material, which was incinerated in 
a miifife furnace, the ash taken up with ITOl, and evajwrated to dryness on a 
water hath in a spe<*iHl aluminum dish. The copper was then precipitated as 
sulpliid, dissolved in nitric acid, subjected to electrolyses, and finally deter- 
mined graviinetrieally or colorimetrloally after the addition of ammonia to Its 
solution in nitric acid. 

Copper was found in all the substances examined in amounts varying from 
8.7 to C3.6 mg. per 100 gm. of the ash and from 1.1 to 17.1 mg. per kilogram of 
the fresh material. The cereal grains and nuts were particularly rich in 
coppel*. 

Nutrition and public health, with special reference to vitamins, J. F 

McClendon (Amcr. Jour. Med. ScU, 159 (1920)^ No. 4^ pp. 477-497\ fig. 1). — A 
general discussion of food problems. 

Some recent conti^butions to the literature of vitamins, their discords 
and harmonies, L. M. Potter (Internatl. Jour. Pub. Heulth, 1 (1920)^ No. f, 
pp, 86-91 )* — Attention is called to the apparent diversity 9t opinions and ex- 
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perimenlal facts tn recent ccmtrlbutions to the* literature of vitamins and to 
the possibility of harmonizing some of these diversities. This is followed by a 
brief discussion of the prindpal lines of investigation of the vitamins, including 
their existence, s|)eclflclty, stability, autosynthesis, and practical importance. 
The literature of scurvy is tlien reviewed according to tills outline. A list of 
&2 literature refennices is appended. 

Studies in spasmophilia. — 1, Spasmophilia and vitamins, L. von Mkysen^ 
BUG {Anier, Jour, hisenitr^ Children, 20 {i920), A'o. S, pp. 206 -2i0 ). — The author 
reports an i’nvestigation of a possible relatlonsliip lietwetm spast^ophilia of 
children and a deticleiicy in fat-s<»iubio, antineuritlc, and antis<?(»rbutlc vitamins. 

The water-soluble, antineuiitic vitamin was administered to infants showing 
spasmoi>hilic reactions in three ways, by the oral administration of filtered 
autolyzed yeast, by subcutaneous injeciion of the yeast filtrate lioiled for one 
minute, and bj subcutaneous injection of a watery stdution of llie alcoholic 
extract of etlier-extraeted wheat embryo. None of the infants exliiidteil any 
permanent change in electrical irritability following administration of the 
vitamin, Indicating that this abnormalily was not due to a deficiency of water- 
soluble B. 

That the fut-soluble and antiscorbutic vitamins were likewise not coneerruHi 
in tlie etiology of spasrn(»philia was indicated by the observation that four in- 
fants after eight months on a diet free from fat-sohible vitamin sliow’ed no 
signs of spasmophilia, and that two eases of activt' infantile scurvy showed 
an unusually low (declrlcai irritability. 

“The very frtM|ueni association of simsmophilla and rickets, and the promi- 
nence which has recently iicen given to the fat-solul)le fn(*tor in <‘onnection 
with rickets, serwes <»nly to add interest to the norimil electrical reactions 
obtained in those children whost‘ diet eontaincKl a minimal (tuantlty of this 
factor.” 

A study of thi* antiscorbutic value of honey, H. K. FAiiKii {Jour. Biol. 
Chem.. JfJ (UI20). Xo. J, pp. UJ-116 ). — In 9 out of a series of 30 guinea pigs 
fed on a diet of oats and >\aler, suppleinenled with from O.SS to 5 58 cc. daily 
of honey ]>«»!’ 100 gin. of initial body weight, severe senrvy developed in from 
4 to (J weeks, indicating rliat the antiscorbutic vitamin is absent fioni honey. 

Amino acid synthesis in the animal organism. — Can iior-leucin replace 
lysin for the nutritive requirement.^ of the white rat? H. B. Lewis and T.. K. 
Boot {Jour. Biol. Chon., JjA {t020), Xo. /, pp. 79-87, 2 ), — Aitemiits to re- 

plac*e lys n by either cfL or d-nor-leucia In experimental dietaries for rats, 
involving the use ot lysin as a supplement to gliadin, resulted in cessation <iC 
growth. Tills is thought to indicate that iior-leucin is not a precursor of ]y.siii 
and -can not be snl).stituted for lysin in the synthesis of body ^proteins for 
growth. 

The eft'ect of acids, alkalis, and salts on catalase production, W. K. 
BuiuiE {Amer, Jour. PhyttioL, 52 {J920)t Xo. 2, pp. 86'-J~576\ flgn. 2). — In con- 
tinuation of the catalase studies previously noted (K. S. K., 42, p. 259), the 
effect of organic and Inorganic acids, alkalis, and salts on ctitaluse production 
In rabbits and dogs w^as studied liy the usual methods. 

The Introduction of sodiiun carbonate and phosphate, organic acids, .such 
as acetic, propionic, butyric, and various amino acids, caused increased oxida- 
tion, attributed by the author to an increase in catalase. The atlinlriistratlou 
of an inorganic acid such as hydrochloric caused a decrease in oxirlation in 
the case of the ralhbit and in Increase In the case of the dog. The <Iecrease in 
the former case Is .attributed to a decrease In catab'^sc brouglit about by the in- 
hibiting effect of the acid and by the direct destruction of tl»e enzyin. while the 
opposite remits In the case of the dog are attributed to an increase in catalase 
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oroatlKcd animals. An elevation of the threshold seems to be connected par- 
ticularly with severity of the diabetes, but a teleological interpretation of this 
as a protective mechanism for saving sugar to the body is considered improb- 
able.’' 

Intestinal obstruction.* -A study of the Induence of the bacterial flora on 
the toxemia of acute obstruction, P. R. Cannon and L. 11. and C. A. Djuao- 
sTKivr (./owr. Infect. Diseases, 27 {1920), No. 2, pp. 1S9-14^D- — Evidence is pre- 
.sentod by means of experimental work with rats that the toxemia incident to 
acute Jntestinnl obstruction Is uniformly associated with the presence of u 
proteolytic intestinal flora, whatever the nature of the flora before the ohstr ac- 
tion is prodiKM?d. Wldle it is not possible to prevent fhe onset of toxemia in 
acute intestinal obstruction by feeding diets tending to produce an acldiirlc 
intestinal flora, the onset of the toxemia may be delayed in proportion to the 
degree that aclduric flora may he maintained. 

On the investigation of gastric function by means of the fractional test- 
meal, J. A. Ryle {Laurel [hondon), 1920, 11, No. 10, pp. 490-^92, figs. 9). — This 
report consists of an abridged account of the technique of the Uehfuss fra<*' 
tional method of gastric analysis, reproductions of specimen charts illustrat- 
ing i>hysio logical and ])atliojogical phenomena, and a summary of tin' advan- 
tages of this method of gastric analysis. 

Energy expenditure in household tasks, C. F. Lanoworthy and 11. G. 
Barott {Amci'. Jour. Physiol., 52 {1920), No. 2, pp. 4 OO- 4 OS), — “Fifty-three ex- 
periments on energy elimination during the performance of various household 
tasks were made, using a specially (Unsigned respiration calorimeter and a 
young woman subject. The result.s for such light tasks as sewing, crocheting, 
knitting, darning, and embroidering gave an average exp<Hi(llture of 9 calories 
I>er hour more than that of the same subject sitting quietly in a chair; other 
tasks regarded as ‘harder work* than sewing, such as washing, sweeping, and 
scrubbing floors, caused an increased energy ex^x^ndituro over the expenditure 
wiien at rest N\’lth the same subject of about 50 (julories per hour. Sev('ral 
other tasks studied gave results between these two figures: Thus ironing, dress- 
ing a child t life-size model), and dishwashing each reiiuiring about 24 calories 
per hour. 

“ During the experiment with dishwashing the height of the table used vras 
varied, and a corresponding variation in energy expenditure was noted, a varia- 
tion of 15 per cent in heighfof table causing an Increase in energy ex[H'nditnre 
of 20 to 40 per cent. The observed increase of heat elimination well illustrates 
the iuipoiiance of choosing equipment to ‘ fit ’ the wwker.” 

^ ANIMAL PEODTJCTION. 

An introduction to the study of cytology, L. Doncaster {Cambridge, [Eng- 
land): IJniv. Press, 1920. pp. pU. 24, figs. Jil.—This volume covers 

the general field of animal cytology with particular reference to the maturation 
of the germ eellj?, the problem of the fertilization and segmentation of the egg, 
the basis of s(‘X determination, the theory of the individuality of the chrouio- 
.s'omes, and the mechanism of heredllary transmission. It is an “ introduction ” 
only in th(‘ .setjse that previous knowdedge of cytology is not assumed on the 
X)art of the reader, for the treatment in many scction.s is detailed and eoin- 
Xirehensive. The author has avoided the use of diagrams and has chosen his 
illustrations from original papers. There is a bibliography of over 200 titles. 

Cytology, vrith special reference to the inetazoan nucleus, W. K. Aoar 
{London: Macmillan d Co., Ltd., 1920, pp. XlJ+224, f^Qs. 92).—Th\» volume is 
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a cfomprehenslve review of current ideas about chromosomes and their irnpor- 
tiince in sex determination and hereditary transmission. 

Bido-to-side v. end-to-end conjugation of chromosomes in relation to 
crossing over, W. Naicahara (<SWeacc, //. «rr., 52 {1920}, No. lSS4y PP^ S2-ti4)- — 
The author points out that the occurrence of telosynapsis instead of para- 
synapsis in tlie germ cells prior to reduction does not preclude crossing over, 
slnt'C (in many forms at least) an opportunity for an interchange between 
chrornosonH's u(»curs during the pachytene stage of the reducti(»n division. 

liinkage in mice and rats, J>. C. Dunn iCc7hetu8, 5 (1920), No. 3, pp. 325- 
34 $). — The uutbor reiK)rts breeding experlineiits which indicate tl) crossing 
over of 14.5 per c'out betwcMm the genes for pink-cyc and for albinisui in mice 
and (2) a slight ('rossing over between red-eye an<l albinism in rats instead of 
the comfilete linkage found by (Jastle (E. S. R., 42, p. 702). Unpublished data 
by Castle are cited to show that crossing over between the pink-eye and the 
red-eye genes In rats is somewhat less frecpient in tlie male than in the female, 
the difference being statistically signillcant. In mice, crossing over also occurs 
in the male, but tlnu'e is a less certain indication of similar diffei'emH^s bet\v(*eij 
the sexes. 

Tdiiked genes in rabbits, W. E. Castle (t^cit nce, n, acr., 52 (1920), No. 1331, 
pp. 150, 157).— The aulJior report.s bn^ediug exisuiments with rabbits which in- 
dicatt‘ a linkage strength of 28 (i. e., a cr<»ssiiig over of 8(S.5 per eem) between 
the factor for intensity and the factor for the type of white siK»tting known as 
the English pattern. 

Indepeiuhuit genes in mice, L. C. Dpxn {(kmcftcn, 5 (1920), No. 3, pp. 344- 
,V)1).~ Fnt\i[ lu’eeding experiments and ('xauiination of the literature, the author 
linds that ttii’ee Independent linkage groups in mice have been idiMitihed with 
certainty and notes two provisional groups. On the chromosome hM»otliesis 
tliere sliondl bo ID of these groups in addition to tlie undiseovertnl sex linked 
group. The contention of Hagedoorn (E. S. U., 27, p. 7()D) that lumagoufi and 
albinism are eouuilelely linked is not conllnned. 

Note on the occurrence of a probable sev-liiiked Ictliul factor in niani- 
iiials, C. C. UiiTT.E (Amcr. Not., 54 (1920), No. 63 pp. 451- 'pio). — In an inbred 
strain of dancing mice tlie ratio of maie.s to females was 58.2: IlH), whereas In 
an inbivd n<»rmal strain the ratio was IDd.l : 100. To throw ligld uiion tlie eaiise 
of the difference the author made experinumtal crossiug.s betw^eim th(‘ strains. 
In the offspring of the inatlug dancing S X normal 9 the ratio was 118.2: JOd 
and In the offspring of normal $ X dancing 9 tlie ratio was 44:1(X). It is 
concluded that this result is adequately explained by iiostulatiiig a st‘x-linked 
lethal factor, tlie first case of the sort rept>rtcd for mammals. 

lielationships between the ag© of parents and the caiiiioii bone cironm- 
fcronce of the offspring, C, Wrjeut {.fahvh. u. Prakt. Tiev^ncht, 11 

(1917), pp. 181-205, fip8. 6 ). — Measurements of the cannon bone of horses are 
cited which indicate that if the parents are more than Id years old the off.spring 
have thinner cannon hones than the offspring of younger parmits. *• The cause 
of this weakening can be a pathological factor (‘false’ heredity), or the pos- 
sibility exists that one or more hereditary factors develop witJi inci\'a.sed age 
of parents.*’ 

The body form of sterile twins in cattle, K. Keller (Jahrb. \Vis8. n. Prakt. 
Tierxiivht, 10 (1916)^ pp, 103-164f author reports body measure- 

ments and observations on the development of 10 freemartins. IMeasii remen ts 
of normal heifers, steers, and bulls are presented for comparison, and the 
castrated male twin* of one of the freemartins was available for study. 
Murboden, Mariahof, and Mulltal breeds and Maria hofXSlmmeiital crosses 
were represented among the freemartins. 
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The production of freeniartlns Is considered essentially an intrauterine 
spaying. The internal genitalia of four of the freemartins were examined 
histologically and found to be poorly developed and devoid of germ cells. The 
freemartins were higher in proportion to body length than normal heifers and 
resembled spayed heifers in this respect The Increased height was due 
almost entirely to the lengthening of the long bones of the legs, particularly 
the melucarpus. The freemartins showed prominent withers resulting from 
tlie elongation of the spinous processes of the thoracic vertebrae, a slightly 
greater development of tlie horns, and characteristic peculiarities in the shape 
of the ir^lvis 

An illustration is given of the common chorion in which one pair of twins 
was Inclosed. The signUicanoe of such chorions has been pointed out by 
Tandler and Keller (E. S. R., 41, p, 072). 

A respiration chamber for large domestic animals, F. G. Benedict, W, E. 
OoTJTNS, M. F. Hendky, and A. Johnson (New JJampshirc Sta. Tech, Bui. J6 
(1020), pp. S-21, pi. I, figs. 5). — This description of an apparatus for measuring 
the carbon dioxld eliminated by large donu^stic animals is noted editorially In 
this issue. The formulas of Armsby, Fries, and Branian noted below are to 
be used for estimating the heat elimination. 

The carbon dioxid: heat ratio in cattle, II. P. Akmshy b:t at>., J. A. Fries, 
and W. W. Braman (Proc. Natl. Acad. iS'et., G (1920), No. 5, pp. ^6M-2d5),— 
Using data secured in 99 48-hour energy balajice experiments with cattle In 
the respiration calorimeter of the Pennsylvania Institute of Animal Nutrition, 
the authors stTidle<l the ratio between heat produced and carbon dioxid eliihl- 
nated as a function of tlie feed cou.sumption and derived the formulas 

y,=-I4.17C-f0.869af, 
l/a— 4.365+0. 455iP, and 
?/3==2.802— 0.0226^S 

where w is the air-dry weight of feed in grams per kilogram of live weight, yi 
is the calor os of measured heat per kilogram of live weight, y- is the grams 
of COs Tier kilogram of live weight, and pa the ratio of calories to grams of C(V 
The values of used in tlie experiments rangeil from 5 to 27, no observations 
being available for tlie fasting animal. The yz equation set^rned to give a closer 
fit to the ohst'rved data than the other equations, and it is concluded that tliis 
equation may be used witli a good degree of accuracy for computing the heat 
elimination of cattle not performing work when the live weight and feed 
consumption are known and the production of carbon dioxid has been measured. 

When j/i/js/2=3.25, and the authors are inclined to think that this will 
be found closer to the true ratio for fasting animals than the value 2.80 given 
by 7/8. ^ 

When the data used above were divided into 24-hour periods and the ob- 
served ratios treated as a frequency distribution without regard to the amount 
of feed consumed, it was found that the values ranged from 2.15 to 3.15, with 
a mean of 2.4947±0.0085 and a standard deviation of 0.17. The values were 
somewhat higher with standing animals than witli those in a lying posture. 

Maintenance and reproduction with grains and grain products as the sole 
dietary, E. B. Hart and H. Steenbock (Jour. Biol. Chem., S9 (1919), No. 2, pp. 
203-233, pi. t. figs. /Bl.— Tlie authors report experiments with calcium-poor ra- 
tions for young rats and mature sows at the Wisconsin Experiment Station. 
The rat data are not treated In detail and are cited to show that single grain 
diets and distilled water result In decline In weight 

The 21 sows used had been fed during gi*owth on rations containing alfalfa 
and varied in weight from 200 to 350 lbs. When ready for breeding they were 
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transferred to one of 10 experimental rations of cereal grains, mixed in some 
cases with peas, linseed meal, and grain by-products. Sodium chlorid formed 
1 per cejil of all hut one of the rations, and the estiniated average intake of 
calcium from the drinking water was equivalent to 1.1 gm. of CnO per head per 
day. 

Rations of corn and r>eas, corn and oats, corn and gluten feed, or corn, oats, 
wheat middlings, and llnsw'd meal malntalm*d the weights throughout the first 
pregnancy; and the first-litter ])igs were all born alive and were fairly healthy. 
Many of the pigs in the second litters, however, wen‘ stillborn, and the sows 
often assum<»d a staggcTing gait soon after parturition and some of tViem died. 
(Complete i)h.vsieal hreakdown of the sows was prevented in some iiistiinces by 
tiie addition of alfalfa hay to the ration. 

Rations composed of corn, oats, or barley alone, of barley and wheat gluten 
(89: 3), or of oats and linseed meal (17:3) wore not adequate daring the first 
pregnancy, stillh<»rn pigs appeared in the fiist litters (»f sows Ted each (d* 
these rations and in 7 out of 11 litters all the pigs were horn dt‘ad. Staggering 
gait was common on the part of the sows. 

It is held hat lack of vitamins and roughage playeil minor parts in the 4»x- 
I>eriments, ami that the only characteristic common to the rati<»ns was a de- 
thdency in cntcmm. As a working hyp<»(hesis tin* authors adoja the view of 
(i. n. A. (di'wes* that with a prepomleramv of soilitim salts iti the ration and a 
low amount of csilciiim salts tlte surface prot(»pla<mic films of tlu‘ epithelial cells 
of the intestinal mucosa form a structure in whirh watvT is the continuous phas(». 
An iiHTi'ase In tli(‘ calcium intnk<‘, on the other hand, would favor a pro- 
toplasmic c(»ndi ion in vvlih’h fats and lipoids are the continnons phase. 

** This hypotlu'sis of intc'stinal protoplasmic struclnre, as influenced by the 
balance of sodium calcium salts in the diu, w<uild pave the way for the \iew 
that on low calcium diets there would be especially favorable comlitions for 
the continued ah>orption of products of Intestinal origin, among whicli may 
he hac erial toxhis nr nmins. Further, that an inercased tilwnrtdion of such 
pnalmds ns mentioned svould ultimately lead to idiysioUarical distuihnnces such 
as an undm* stimuhiling elTect on plain musides as exliihited 1)> certain amins; 
an undue stimulation to the central nervous sys em. causing tnmiors of the 
linihs and vasoconstriction: and an interfci-ence with th(‘ normal oxidative 
processes of the fis.sues leading to intoxication and asph.s xiatiou.’’ 

ileiation of plant carotiiioids to growth, fecundity, and reproduction of 
fowls, L. S. l*Ar.MEK and IT. L. Kicmi*.stek (Jour, lUol Chvm., 39 (/9i.9>, A’o. 2, 
pp. 299-S12. pi f ).--The aiithor.s, working at the Missouri Kxperiment Station, 
report normal growth from hatching to adult life, normal egg laying, and normal 
fortuity. In Wiiite Leghorn chickens fed rations free or practically free of 
carotinoids. The scrateh feed eonsisted of white corn an<l the mask' of white 
corn meal, white corn bran, and bleached flour, while bone m(‘nl was fed ad 
libitum. In the first two experiments the only souice of vitamins was separa- 
tor skim milk, hut apparently (he amon d of riuhl milk uhich tlie chicks could 
consume was not sufficient, since normal growth did not continue beyond a few 
weeks. In the third experiment pig’s liver was added to h*' ration and normal 
growth ensued. *‘A car<‘f«l examination of pork liver showed no pigments to 
he present which were distinctly characteristic of carotin or xanthophyll, al- 
though considerable difficulty was encountered in handling the material due 
to the presence of bile and liver pigments.” Later, in the att<Mu]it to secure 
absolutely colorless egg.s for analysis and hatching, a ration of skim milk 
powder, corn starch, filter paper, and bleached butter fat was used. 


Jour. Phys. ('hem., *20 (1916), No. r>. pp, 407-451. 
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The birds showed no pigmentation in the shanks, beaks* ear lobes, or eye 
ceres, and the secretion of the uropyglal gland was colorless. Analyses of 
some of the carcasses Indicated traces of earotinolds In the blood serum and 
adipose tissue due, it is thought, to newspaper used as roughage and to the 
feeding of rice flour for n short period. The yolks of the eggs laid by the hens 
were practically colorless, but a slight residual pigmentation was noticeable 
in the uncoagulated yolk. This pigment did not give tests for xanthophyll* 
nor was it possible to identify it with bilirubin or with Barbierfs ovochromin 
(R. S. R., 28, p. 607). 

“In spf^e of the fact that the rations used can be said to have' contained an 
In'edueible ralniimim of .carotinoids only. W'e feel entirely justifled In conclud- 
ing from thi.s exp(‘riment that fowls can be raised from birth to maturity on 
rations devoid or containing nitn*e traces of carotinoids provid(*d the ration 
contains an adequate supply of grow h-promoting vitamins. . . . 

“The experiment also seems to point ctmclusively to the fa<*t that the asso- 
ciation of carotinoids and fat-soluble vitamin In cer ain plant and animal ma- 
terials such as green leaves and butter fat, is probably fortuitous.” 

Chicks raised from the colorless eggs showed no surface pigments. They 
were vigorou.s at hatching and grew normally on the carotinoid free rations, but 
the mortality was high. 

The physiological relation betw^een fecundity and the natural yellow pig- 
mentation of certain breeds of fowls, L. S. Palmeu and H. L. Kemvsteu 
(Jour, Biol. Chein., S9 (1919), No. 2, pt>. 313-330, pU. 2 ). — While Leghorn chick- 
ens of the carotinold free flock noted above were used in a study of the influence 
of xantliophyll feefling on the surface pigmentation. 

When cockerels from this flock were fed yellow com the shanks and lK>ak 
assumed a yellow color, but similar feeding of pullets did not result in surface 
color so long as egg production continued. Histological f'xamimitions were 
made of the epidermis of the ear lobes, beaks, and shanks of these birds and 
also of normal birds during the gradual fading resulting from carotin old- free 
rations. Nile blue was found to color the xanthophyll granules blue and the 
fat red. The xanthophyll occurred chiefly in the Malpigian layer and also along 
the blood ca})Illarles of the subcutaneous tissue, and had little or no fat asvso- 
ciated with it. When the skin grows i>aler It was found that the pigment 
disappears from the exterior of the coriuni more rapidly than in the deeper 
skin layers. 

It is coaeluded that in nonlaying birds xanthophyll is largely excreted through 
the skin. Egg laying merely deflects the path of excretion to the egg yolk 
and thereby removes the .source of the skin pigment. The skin then fades 
through surface oxidation and sloughing. This view Is contrai*y to the hy- 
pothesis expressed or implied In the publications of Kent (K. S. R., 33, p. 173: 
35, p. 480 ; 38, p. 775) and of Blakeslee and collaborators (E. S. R., 33, p 172; 
39, p. 74) that the pigment Is withdrawn from the body surface with the fat 
by the blood stream and stored in the eggs. 

In the authors’ opinion the fading of the ear lobes, beak, and shanks of hens 
of the Leghorn and American breeds following egg laying Is an Index of 
continuous, rather than heavy, laying. 

The influence of specific feeds and certain pigments on the color of the 
egg yolk and body fat of fowls, L. S. Palmee and H. L . Kempstee ( Jmr . 
Biol Chem., 39 (1919), No 2, pp, S3US37).Some of the White Leghorn chickens 
raised on caret inoid-free rations were used in this study. It was found Im- 
possible to color the beaks, shanks, or ear lobes of the birds by feeding butter 
of a naturally high color made from the colostrum milk of a Jersey cow, While 
the feeding of yellow com soon caused the appearance of yellow pigment. The 
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rfesultfi, thorefcrei confirm a previous conclusion by Palmer* that xanthopbyll 
and not carotin Is used by fowls for the pigmentation of tissues. It was also 
found that the orange yellow pigment of tlu* annutto seed is without influence 
on the color of the adipose tissue, and that Sudan III colors the adlix>se tissue 
of nonlaying birds only and does not color the visible skin parts. 

The relative ;tanthophyll content of various feeds was determined by feed- 
ing them separately to hens laying eggs witli xanthoi»hyll-free yolks. Yellow 
corn and green feed are rich in xanthopliyll and small amounts occur in hemp 
seed, barley, ^gluten feed, and red corn. Wheat, wheat bran, oats, cottonseed 
meal, rape seed, meat scraps, and blood meal contain only negligible quantities. 

A bibliography of iuvestigattons bearing on the composition and nutri- 
tive value of corn and com products, M. II. Keith {WaithinfftOTiy I), C.: 
Natl. Research Conmily 1920^ pp. X1II~\-178 ). — Tills is a mlineogi*aphed bibliog- 
raphy noted editorially on page 4. 

Analyses of fec^ding stuffs, M. O. Johnson and K. A. Chino {Hawaii Sta. 
Rpt. WtOy pp. 48 ). — A table is prc‘.sented giving the iiroximate composition 

of pigeon pea feed, eoconut meal, alfalfa meal, Mung bean {Vhascolm raOiatus) 
cane top meal, nrazillan velvet bean feed, sisal slump, and fibers from the 
pineapplt* plant and from the stump after starch extraction. 

On liydroiyzcd wood meal and Its utilixation, Ellenhehofu (fUus. Landw. 
Zip.. S9 {I9l0)y No. 9-10, pp. J'/). — The author reviews some (rf the previous 
work on the use of bydrolyzi'd cellulose as a feeding stuff, and reports some 
experiments with work horses which indicate that hydrolyzed wood meal may 
not only be substituted for the ha.N of the i-ation but may also replace the oats 
if some supplemental protein is furnislied. 

Comparative feeding experiments with various gradCvS of low^ moor, high 
moor, and mineral land hays, 11, B. Tacke and W. Fkeckmann (Her. Landw. 
Ueivhsamte Inncrn, No. S9 (1916), pp. 24 )^ — The authors report feeding experi- 
ments with .‘^teers wdiich show (1) that high moor hay is about 80 per cent 
more eflTicient than marsh hay, due It is thought to the Idgher protein content 
of the former, and (2) that greater gains were produced by low moor hay than 
by clover hay. There are also Included tallies giving the proximate composition 
of the hays and of sunflower cake fed as a supplenumt in one of the experiments, 
mineral analyses of the low moor and clover hays, and lists of the plants identi- 
fied in the hajs. Digestion trials witii these hays were reported in the first 
paper of this series (E. S. U., 32, p. 3G3). 

The beef calf: Its growth and development, E. W. Sheets (V. S. Dept. 
Apr.. Farmers' ItvL 1135 (1920), pp. 32, figs. 24 ) > — The selection, feeding, and 
marketing of beef calves, and fitting for the show ring are describwl, particu- 
larly from the point of view of members of boys’ and girls’ clubs. 

A comparison of some traits of conformation of SouUidowii And Kam- 
bouillet sheep and of their Ft hybrids, with preliminary data and remarks 
on variability in Ft, E. G. Bitzman and C. B. Davenpokt (New Hampshire Sta. 
Tech. Bui. 15 (1920), pp. 32, figs. 25 ). — ^The authors present nieasiirements of 
body dimensions of Southdown and Uambouillet ewes and Fi ami Fj individuals 
of a Southdown XEambouillet cross, for the purpose of studying the inheritance 
of body characters. The dimensions measured were height, dei>lh of chest, 
lengths of foreleg, hind leg, head, neck, trunk, and croup, width.s of head, chest, 
and loin, and girths of chest and hind leg. The tables give for eacli class of 
animals the njean and probable error of the measurement, range, standard 
deviation, and coefficient of variability. For the study of conformation most 

> Jour. Biol. Chem.. 23 (1015). pp. 201-279. 

22501^—21 6 
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reliance is placed upon the ratio of dimensions. The following table presents 
data for the five ratios where the parent breeds differed noticeably. In addition 
to these the ratios of croup length, foreleg length, and chest depth to trunk 
length were studied. 

MetmB and standard deviations of ratios ( XlOO) of the body dimensions of the 
parent stock and the Ft and of a SouihdownX Ramhovillet cross* 


Class of stock 
measured. 

Num- 

ber 

meas- 

ured. 

Head width: 
bead length. 

Height: trunk 
length. 

Chest width: 
chesi depth. 

Chest wldl|»: 
trunk length. 

Loin width: 
trunk length. 

Moan 

S. I). 

Mean. 

S. D. 

Mean, i 

S. D. 

Mean. 

S. D. 

Mean. 

S. D. 

Southdown ewes 

50 

67.32 

2. 68 

98.1 

4.98 

84.78 

5.18 

43. 48 

2 Ti 

27.06 

5. 18 

KambouUlet ewes 

50 

59.00 

4.41 

106.8 

4.24 

64.10 

4.41 

31.56 

2. 61 

21.34 

4.41 

Fi rams, yearling 

30 

06.60 

4.52 

105.6 

7.31 

05 93 

4,81 

32.97 

3.15 

22 83 

4.81 

Ti ewes, yearling 

30 

68.38 

5.46 

100.2 

4.95 

67.44 

5.06 

32 97 

2 02 

22 91 

5.06 

Fi ewes, mature 

30 

67.44 

1 3.16 

99.1 

3.75 

67. 12 

4.02 

33.60 

1.99 

21 75 

4.02 

Fsrams, yearling 

14 

08.57 

i 3.64 

103.9 

4.30 

61.75 

6.43 

31.50 

8.18 

21.82 

5.43 

Fa ewes, yearling 

19 

05. 81 

2 43 

1 106.0 

3.37 

64.15 

3,60 

32.36 

1.89 

22.50 

3.60 

F* ewes, mature 


04.71 

5 35 

108,6 

1.18 

61.64 

3.07 

31.28 

1.70 

20.86 

3.07 


It is concluded that these data give definite evidence of dominance In the 
sjKiclfic elements making up conformation. The low variability of the Fa in corn- 
imrlson with the Fi Is not thought to Indicate lack of segregation since the 
number of Fa individuals thus far measured i« very few. 

Crossbreeding Delaine Merino ewes with purebred mutton rams, W. H. 
Tomhave and C. W. McDonald {Pennsylvania 8ta. liul. 16$ {1920), pp, 19, figs, 
8 ), — ^This Is a summary of the first four years* results of a practical cross- 
breeding experiment begun in the winter of 1915-1(5. Foundation stock con- 
sisted of 75 grade Delaine* Merino ewes. The best 25 of them {lot 1) were 
used as a check and were mated to registered Delaine Merino rams, the female 
offspring being called lot 3. The remaining ewes (lot 2) were matofl at first 
to a registered Shropshire ram and the ewe lambs produced (lot 4> were like- 
wise bred to a Shropshire ram. T..ater Southdown rams were used on the lot 2 
and some of the lot 3 ewes. After three mutton crosses it is plannwl to back 
cross on Delaine Merino for two generations. 

The crossbred Iambs gained more rapidly than the straight Merino lambs, 
but there was very little difference in growtii and development between the 
Shropshire X Merino and Southdown X Merino. The crossbred ewes possessed 
a decided mutton conformation and averaged 129 lbs. as two-year-olds. The 
wool from the Merino ewes graded fine bleach to XX, while the fleeces of the 
Shropshire and Southdown rams graded quarter blood, and the wool from 
the crossbred ewes graded three-eighths to half blood. The lambing percentage 
of the crossbred owes varied from 125 to 150, whereas the percentage In the 
case of the foundation stock was 100. 

Distribution and development of German sheep breeding, O. Fkeyeb {Arb, 
Dent, Lcmdio, Gesell., No, 292 (1918), pp, pL i, figs. 6*).— This publica- 

tion contains a wealth of statistical information concerning the status of sheep 
breeding In various political divisions of Germany. 

The significance of sheep for meat production, M. Herteb and G. Wilsdoef 
{Arb, Deut, Ltmdw, Oesell,, No, 295 {1918), pp, XV 11+616, pis, 22, figs, 

In this elaborate monograph the authors discuss the history of sheep breeding, 
breeds of sheep with reference to their mutton quality, the marketing of sheep, 
the production of wool, milk, and meat by sheep, the uses of mutton flesh and 
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mntton fat, the fertility of sheep, questions of feeding and management, the 
position of sheep in agricultural operations, and the sanitary requirements in 
sheep management. 

Castrating and docking lambs, G. H. Bedell and B. W. Baker (?7. fif. Dept. 
Affr,^ Farmers' Bui 1134 (1920), pp. H, P).— The methods of castrating and 

docking lambs are set forth in a series of illustrations with descriptive text. 

•Feeding garbage to liogs, F. G. Ashhrook and A. Wilson (17. 8. Dept. Apr,, 
Farmers' Bui. 11.^3 (1920), pp, 26, figs. 16). — ^The general principles of managing 
hogs when garbage is the principal feed are outlined. Topics treated Include 
collection and preparation of the garbage, methods of feeding, and sanitation. 
Analyses of garbage are Included. 

Care of mature fouls, A. K. Lee (If. S. Dept. Apr., Farmers' Bui. 1105 (1920), 
pp. S, figs. 4 ). — DesigiKHl for the use of members of boys’ and girls’ poultry clubs. 

Care of baby chicks, A. U. Lee (U. B. Dept. Apr., Farmers' Bui. 1108 (1920). 
pp. 8. figs. 2). — Designed for the use of members of boys’ and girls’ poultry clubs. 

Cniliiig for eggs and market, U. U. Slocum (U. B. Dept. Apr.. Farmers' Bui 
1112 (1920). pp. 8. figs. 5).'— Designed for the use of members of boys’ and girls’ 
poultry clubs. 

The selection and care of poultry breeding stock, R, R. Slocum (17. S. 
Dept. Agr., Farmers* Bui 1116 (1920). pp. 10. figs. 6). — Designed for the use of 
members of boys* .MUd girls’ i)ouUry clubs. 

Fattening poultry, O, R. Shoi-p (Washington Bin., West. Wash. Sta. Mo. 
Bui. H (1920). \o. 6. pp. H5-H7. figs. ;2). — This is a general article on fattening 
poultry and includes a dt'seripilon of a homemade fattening crate, 

DAIKY FABMING— DAIETING. 

A modllication of the Haecker and Savage feeding standards for dairy 
cattle, A. (’. Ar(’OAM)ijsri (Jour. Dairy Bel, S (1920). No. 3, pp. lOO-^IOiD.^-The 
modified standard is ba.sed upon two variablc.s, crude protein and carbo- 
hydrate equivalent. 1'lie former is the average of the requirements called for 
on the llaecker and Savage standards, and the latter the average of the carbo- 
hydrate equivalents computed, respectively, from the carbohydrate and fat 
«)f the Haecker standard and the total digestible nutrients less the digestible 
crude protein of tl»e Savage standard. 

On the cause of chaiig<'d milk yields following transfer from pasture to 
stall feeding, ,7. J. O, de A’rtes (Versing Ver. Exploit. Proefzuivelboerderij 
Hoorn, 1917. pp. 22-26). — Eight cows, after being brought into the barn, were 
fed gras^ cut from tlie pasture previously occupied. The average milk yield 
in five days after the change was 28.3 per cent below tlie average dally yield 
in the four days preceding. The amount of fat was reduced 73.0 per cent, total 
solids 78.0, protein 26.3. and milk sugar 18.5 per cent. It is concluded that the 
drop was due to the change in living conditions and not to the character of 
the feed. 

A note on the acidity of fresh milk, T. J. McInerney (Jour. Dairy B(H.. S 
(1920), No. S, pp. 227-229). — Breed averages of the titratable acidity of the milk 
of cows in the Cornell University herd were found to be as follows: Holstein 
0.736, .Jersey 0.162, Guernsey 0,739, Ayrshire 0.123, and Shorthorn 0.18 per 
cent. A much higher titratable acidity was found in milk from a near-by 
herd, and a chemical analysis showed that It contaimai iinnsually large amounts 
of a.sh and total solids. The abnormal composition is deemed a sufficient ex- 
planation of the acidity. 

Follce control of the milk trade In the Interest of human health, R. von 
Obtkrtao (Ztschr. Fleisch u. Milvhhyg.. SO (1919), Nos. 1, pp. IS; 2. pp. 20-^22; 
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5, pp, 6B-yi; 7, pp. 9, pp. 127^129; 10, pp, it pp\ i52-m; 12, 

pp, 161--16 ^), — The author discusses some of the problems iiivolve<l in the sani- 
tary control of unpasteurized milk. ( 

A study of factors concerned in the production of clean niilk, I, B. G. 
Knight, K. Fbeear, and R. S. Wiixiamb (London: P, S, King tC* Son, Ltd,, 1920, 
pt 1, pp, 8, pi. 1). — Bacteriolo^?ical Invostlpatlons at Reading? ai^e reported to 
determine the value of the covered milk pail and the necessity of cleanifii? 
and clipping the cow’s udder before milking. So long as tho milk palls were 
washed by ordinary farm mc^thods, milk collected in covered palls was more 
richly seeded than milk in the open pails. When the pails were sterilized the 
results were reversed. Even with the sterilized covered |>all, the bacterial 
content was not satisfactory unelss the udder was washed prior to milking 
and the long heirs on the udder were clipped short. 

A study of two types of commercial milk, K. FiiKrAK, W. Buckt.ey, and 
H. S. WiTXTAMs (Cambridge (England^: Xlniw Press, 19 19, pp. pis, 6), — In 
this contribution from the Research Institute In Dairying, University College, 
Reading, records during 18 months are given of the shi]>ping temperatures, 
bacteriological examination, and keeping quality of market milk shipi>ed from 
two dairy farms. On one farm a consistent effort was made to secure the 
cleanliness of the cows, the milkers, and the utensils, while on tho other farm 
only ordinary care was used. 

Although the clean milk was from 22 to 26 hours old at the time of the 
examination, the bacterial counts of 70 samples were all, with two exet‘ptions, 
less than 10,000 per cubic centimeter, and lactose fermenting orgfinisnis were 
present in only 8 samples. The milk from the farm where only ordinary care 
was given was examined within 4 to 13 hours after collection, and there were 
only 24 of the 71 samples in which the count was less than 10,000, while 
lactose fermenting organisms were present in 49 samples. 

The carbon dioxtd content as a basis for distinguishfiig heated from im- 
heated milk, L. L, Van Si.yke and R. F. Keki.eu (New York SIta. Tvrlx. Bui, 78 
(1920), pp. 3-7; also in Jour. Biol. Chem., 42 (1920), No. /, pp, This is 

an investigation of the extent of the reduction of the carbon dioxid in milk 
brought about by pasteurization as reported in Technical BulU'tIn 09 (E. S. U., 
43, p. 579). 

It was found that the GOa content of milk is not at>preclnbly affected by the 
method of milking; that it rarely drops below 3 to 3.5 per c€*nt by volume when 
milk stands under ordinary conditions even for periods of 20 to 40 hours after 
milking; and that it is not appreciably changed by passing through a separator. 
Only extreme and prolonged stirring redim(»d the 00a below 3 per cent by 
volume, while heating milk under the conditions required for pasteurization 
reduced Ibe COa content to 2.5 per cent by volume or lower. “ Therefore, it 
appears safe, in general, to assume that milk containing less than 2.5 or 3 per 
cent of COa by volume has been heated to the temperature of pasteurization.” 

The bacterial flora of fresh and used bedding material, with particular 
reference to their influence on milk, R. KOksteiner (Centhl, Bakt, [etc.], 2, 
Abt, 47 (1910), No, 1-9, pp. — ^This is a very elaborate Investigation qf 

the bacteria found on straw, “black litter” (jnaterial collected from meadows), 
foliage, sawdust, mill dust, and dried vegetation from peat bogs, both before 
and after their use by cows as bedding. A large number of simeies were 
isolated, and their ability to ferment fresh and sterile milk was studied. 

The biology of Clostridium welchii, J. R. Estv (Jour. Bavt., 5 (1920), No. 4^ 
pp, 375-429), — ^Tliis is a long study of the distribution, morphology, cultural 
characters, and pathogenicity of the gas gangrene organism, formerly called 
Bdoterium toelchU, . The organism is present In practically all the market milk 
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Of* Providence, B. I., and it was found that contamination occurs after the 
milk leaves the udder. The thermal death points of the vegetative forms 
vary from 56 to 63^ C. in 15 minute’s exposure. The spo!*es from two distinct 
groups, one with a thermal death point at 87 to 90° and the other surviving 
exposure to 100°. See also the recent paper of Ford (E. S. R., 42, p. 875). 

A contribution to the knowledge of slimy decomposition of food stuffs, 
h: Maonusson {Centhl. Baku [eh;.], 2. AhU, (1918), No. 20-23, pp. 
fios, //).— The author investigated an outbreak of ropy milk on a dairy farm 
near Sto<‘kholm, and found that the causal organism was a saprophyte on the 
moldy hay which was being fed. In its cultural and mori)hological ch*tiracters. 
which are described in detail, tbe organism resembled Bacterium lactis viscosum 
Adametz. 

Brief mention is made of a case of slime production in sausage, but attempts 
to isolate tbe causal oi'ganisrn were unsuccessful. 

Fishy flavor in butter, J. T. Cusick (Jour. Dairy Bci., 3 (1920), No. 3, pp. 
194-205). — This is a more extended trealniont of the inoculation e\i>erlrnents 
noted in Memoir 30 of the New York Cornell Experiment Station (B. S. R., 
43, p. 4C9). 

Does the fat influence the w'ater content of cheese? J. J. O. de Vkjes 
(Verslay Ter. Exploit. Proof zuivelboerdcrij Uoom^ 1917, pp. 30-33; abs. in 
%entbl. Ayr. Chem.; 49 (1920), No. 2, p. 80). — Analyses of cheeses are presented, 
indicating that when conditions are comparable tbe ratio of casein to moisture 
is 1<»W(U* in whole milk clH*ese than In skim milk cheese. 

The two types of Gouda cheese and Kdam cheese, L. Fundkr Meieri- 

forsok BereU, 8 (1919), pp. 32, figs. 10: abs, in Malkcritid., 32 (1919), Nos. 38, pp. 
007-613: 39, pp. 627-635: Molk, Ztg. Berlin, 29 (1919), No. 46, pp. 267-269).— 
This is a study of the large-holed and small-holed types in relation to their 
chemical composition, the acidlt> developed, and tlie details of manufacture. 
It was found that the production of large holes is due not only to the formation 
of gas, but to the increased moisture content characteristic of the large-holed 
type. 

The nornial gas formation in Edam cheese and Gouda cheese, F. W. J. 
Boekhoi t and J. J. O, de Vries (CentbL Bakt. [/ fc.], 2. Aht., 48 (1918), No. 5-9, 
pp. 130-139, fig. 1), — The authors succeeded in Isolating the bacterium responsible 
for the predudion of the round hoU»s in Edam and Gouda cheese and studied Its 
cultural and morphological characters. Milk not a good culture medium, 
but the orgjinism utilized peptone as a source of nitrogen and calcium lactate as 
a source of carbon. Holes were usually absent in experimental cheeses made 
from pasteurized milk inoculated with pure cultures to which potassium nitrate 
had been added. In normal cheeses the organism attacks the calcium lactate 
produced by the lactic fermentation and liberates hydrogen and curb#n dioxid 
which produce the holes and cracks. 

Cottage cheese and buttermilk cheese: Their manufacture and sale, 
J. Ij. Sammis (Wisconsm l<ta, Bui. 315 (1920), pp. 16, figs. 8) .-—Direct ions are 
given for the manufacture of cottage cheese and buttermilk cheese, with brief 
notes on marketing. 

A score card for city ice cream plants, W. P. Fabian (Jour. Dairy Sici., 3 
(1920), No. S, pp. 230-235).— A score card is pi-oposed for ice cream plants, in 
wldch 30 points are allowed for building equipment, 4 points for laboratory 
equipment, 14 points for sanitation of building, and 46 points for cleanliness of 
apparatus and methods of liandllng and Inspecting the product 

California State dairy laws ns amended, 1919 (Sacramento, Calif.: State 
Dept. Agr,, Dip. Anim. Indus., 1919, pp. 48).-— This Includes the act of 1911 deal- 
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liig With the production and standardization of dairy prodncts, together with 
amendments and laws passed subsequently and court decisions. 

VETEEIHAEY MEDICIKE. 

The se^^enth and eii^hth reports of the director of Teterinary research^ 
t91S (Oman So. A trim. Dir. VeL Research Rpt 7^ (1918), pp. phi. 

tfO ). — The papers presented in this report include 9 articles ahstracte<l below 
and the following: Geel Dikkop in Sheep (Trihnlosis oviim) (pp. I'-Sf)), Jag- 
ziekte lil Horses (Crotnlariosis eguorum) (pp. 57-103), Dunziekte in South 
African Horses (Enzootic Liver Cirrhosis) (pp. 105-177), Nodes and Nodules In 
the Lungs of South African Equincs tpp. 179-386), Paralysis of the Oesopliagus 
in the Horse as a Sequel to Horse-sickness (pp. 337-357), and Observations ou 
an Epizootic Contagious Catarrh of the Respiratory Organs of Kquines and Its 
Relation to Purpura hemorrhagica (pp. 359-393), all hy A. Theller; The Value 
of the CoinpleineiU Fixation Test in the Routine Diagnosis of Glanders (pp. 
578-584), by E. M. Robinson; and Anoplura from South African Hosts (Part 
II) (pp. 707-734), by G. A. H. Bedford. 

Germ-free iiltrates as antigens In the coinpiement fixation test, W, S, 
Gochenoub (Jour. Agr. Research [f/. S.], 19 (1920), No. 10, pp. 5t3-515 ). — Data 
obtained at the Bureau of Animal Industry, U. S. Department of Agriculture, 
are reported wliich indicate that a blackleg genu- free filtrate, produced under 
favorable conditions, possesses a distinct antigenic value demonstrable l>y the 
complement fixation test. Since blackleg filtrates which have lu*en proved to 
confer immunity on calves were found to possess a high antigenic tiit‘r, the 
complement fixation reaction is recommended as a laboratory control test to 
determine wliether the filtrate ha.H been produced under conditions favorable to 
the blackleg organism or whether It has been containiualed by other anaerobic 
organisms. Failure of a blackleg filtrate to possess an antigenic titer of from 
iftj to of the nntlconiplenientary dose is considered evidence of contamination. 

The specificity of such a reaction is also shown by the fact that good fixations 
were obtained by using Bacillus botulinus (type B) filtrate with B. hotulinus 
(type B) immune serum, while no fixation occurred with tyi>e B filtrate and 
type A serum or with type A filtrate and type B serum. 

“The phenomenon of gerrn-free filtrates acting as antigens in the complement 
fixation test is new and promise| to play an important part in the dllTerentiation 
of the spore-bearing anaerobes, more especially those having closely similar 
cultural characteristics.” 

A preliminary note on the toxic effect of methylene blue, G. van db W. dk 
Kock (Union So. Africa, Dir. Vet. Research Rpt. 7-8 (1918), pp. 677-883).-- 
“Both si.erilized and mister ilized solutions of methylene blue, when Injected 
intrajugularly into six horses in sufficiently large doses, caused fairly acute 
symptoms of anemia, resulting in the ileatb of two horses; but in the case of 
one horse, this toxic anemia was complicated with purulent nephritis, probably 
due to the same organism as that described by K. P. Meyer. ... Of the 
three cattle injected Intrajugularly with methylene blue solution [590 cc. 1 per 
cent], one died immediately after the injection, probably due to shock, whereas 
the other two showed symptoms of toxic anemia, rather more acute In the one, 
and resulting in the death of the animal. Of the eight sheep injected intra- 
jugularly with metljyl^ne blue solution 1300 cc. 1 per cent], four died shoitly 
after the injection, probably due to shock, whereas four sliowed symptoms of 
anemia, rather more acute in the one, and resulting in thd death of the animal.” 

Borne exi>erimeiits on the fate of arsenic in the animal body, H. H. GagEN 
and C. D. Dijkman (Union So, Africa, Dir, Vet, Research Hpt. 7-8 (1918), pp. 
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i87^BS ). — experiments carried on to determine the fate of arsenic in the 
animal body, as takes place when animals are dipped in arsenical preparations, 
the results show that 1 gm. AsaOa as scidluin arsenate, rapidly absorbed into the 
blood-stream, may easily prove fatal for the horse, although occasional horses 
can stand consldembly higher amounts. When tiduiinistrntion Is oral the re- 
sults are uncertain. For horses of medium weight, 1 gm. may kill, 2 gni. is 
very likely to kill, and 3 gin. is j»enerally certain. We have one case on record, 
however, in whlcli a drench containing G gm. Asj()» as arscnlte was given by 
the mouth witli no apparent ill etTect. When intravenous injection is adopted 
there is no ambiguity about the absorption, and 1 gm. As.^Oa as arsei^ite (about 
2.5 urg. per kilogram), usually proves fatal on the day of administration, some- 
tinuiS within a few hours. One horse, indeed, sliowed marked symptoms of in- 
toxication (nonfatal), after so small an injection as 0.3 gm., while another 
sh<)W€Ml less niarki»d symptoms and recov*.*red after an injection of 2 gm. In- 
dividual idiosyncrasy can, therefore, jdny a conslderalile r0h‘. 

“ In regard to arsenlous oxld it Is Interesting to note that one horse was 
dosed Avith 1 gin. of the powder, and an(‘tlior with 2 gm. of the piowder, every 
day for a fortnlgiit without being any the worse for it. Another horse re- 
ceived 4 gm. daily and died by tlie time 24 gm. had been administered. A 
fourth received 5 gm. twice weekly and died after tlie fourth dose. It seems 
not inipr<»bable that moderately large doses repeated dally would be more toxic 
than the same total amount administered in one i)ig dose, since hy repeated 
administration the alimentary tract would he afforded no opportunity of free- 
ing its<dt‘ from the slowly soluble poAvder. This, of course, AV(»uld not hold for 
repeated administrations of detinitely subtoxic doses either of arsenious oxld 
or sodium arsenite, and the question of ‘acquired tolerance' Avould then enter. 

“ In experimental AAork on sheep [E. S. R., 41, p. 873] it w as found that 
death was uncertain Avlth anything leas tlinn 0.5 gm. AsaOj as arsenite (10 mg. 
p<*r kilogram) administered orally, or 0,3 gin. (6 mg. per kilogram) Intrajugu- 
larly. In most cases 0.2~0.3 gm. is safe by the mouth (5 mg. iier kilogram i 
and, as the experience with ‘ wireAVorni remedy ' shows, 0.3 gm. (2-3 utg. per 
kilogram) can be safely administered me<iicinaily in dosing flocks against 
Hwmonchus contortvs. [Also,] 0,1 gm. has bmi inject€‘d Intrajugulaiiy in oA^er 
half a dozen different causes witiioiit symptoms of intoxication being showm, 
and three sheep were inject€*d with 0.2 gm. without disaster. [However,] 
0.8 gm. Injected intrajugulaiiy Avas rapidly fatal in two cases, but nonfatal 
In a third, although symptoms of Intoxication were shoAvn. 

“From the limited data at disposal for cattle, 1 gnr, (2 mg. per kilogram), 
appears moderately safe by intra jugular Injection, while 2 gm. is uncertain — 
some animals tolerating it and others succumbing on the day of Injection. 
Effects of oral administration of soluble arsenic are more erratic #vlth cattle, 
owing partly to idiosyncrasy and partly to the fact tliat the dose may puss 
direct to the abomasum in one case, and indirectly through the rumen In an- 
other. In the foruwir case the «rseni<? reaches the intestine sooner and Is more 
rapidly absorbed ; In the latter the dose may be diluted down in the rumen and 
passed on for absorption much more slowly." 

Behavior of bacteria toward arsenic, H. H. Gkeen and N. H. Kestet.t 
(Unton So. Africa, Dir. Vet. Research Rpt. 7-8 (1918), pp. 699-706).— 
ferences in tolerance of different bacteria for arsenic are A^ery marked. Mauy 
which are fairly tolerant of arsenate are relatively sensitive to arsenite. Cer- 
tain groups are characteristically sensitive, e. g., the 'subtills group, of which 
the four leading representatives were tested and all found intolerant of 0.05 
per cent of ASitOt as sodium arsenate in broth. Other groups, notably the 
putldum family, can tolerate from 10 to 20 times this concentration, some mem- 
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bers growing froely in 1 per cent arsenite broth. The colon-typhoid group iii 
sensitive as a family, but has at least one outstanding exception In Bacterimn 
araenrednoenst and other resistant members probably exist. Eeslstance to 
* arsenic Is, therefore, not a rigorous group characteristic, although it Is probably 
as characteristic as any other biochemical feature and might find a place in 
diagnostic bacteriology. Apart from the members of the putidum group five 
highly resistant bacteria (1. e., nonsponilating rod forms) are described, but 
not named. 

“ Of four cocci tested three were found sensitive and one tolerant. Two 
members of the streptothrix group were both sensitive. Yeasfs and molds 
generally show a high degree of tolerance. 

‘‘Although over a dozen arsenic resistant species of bacteria were examined, 
only two showed any chemical activity toward arsenic; the earlier described 

B, armwxydans, which oxidizes arsenite to arsenate, and B. arsenreducenSf 
which reduces arsenate to arsenite. The others were merely tolerant. There is 
no discernible relationship between arsenate reduction and nitrate reduction. 

“Arsenite resistant bacteria are infrequent in soil but fairly frequent in feces. 
About 10 per cent of the bacterial count of fresh stable manure were found 
moderately tolerant, and about 1 per cent highly tolerant. In arsenical dixv 
plng tanks an automatic enriching of resistant fecal bacteria, and suppression 
(or metamorphosis?) of sensitive forms takes i>lace.“ 

Preparation of arsenical solution for dipping to destroy the cattle tick, 
F. A. L6pJ£z Dominguez {PoHo JRico Dept Agr. and Labor Sta. Circ. 24 {1920), 
Spanish ed,, pp, 12), — Directions are given for the i)rei>aratiou of the arsenical 
dip. 

A condition produced in cattle feeding on maize Infected with Diplodia 
»cie, D. T. MncHELL {Vnton So. Africa, Dir, Vet. Research Hpt 7-8 {1918), pp, 
425-4 ^'^)’ — The author concludes “that a disease in cattle chaructcrizc'd by in- 
coordination of movoment and paralysis is .set up by feeding on mealle eobs 
which are infected with D, zew. Cultures of D, zew grown on sterile maize 
when fed produce clinical symptoms indistinguishable from those set up by 
feeding on infected cobs. The intensity of the symptoms and the mortality de- 
pend upon the quantity fed and on the percentage of infection pres(*nt in the 
grains. Cultures of allied species of fungi grown on maize are iiicHj)ahlG of 
Setting up similar clinical symptoms. The causal factor Is not the fungus 
itself, but must be looked for in the material which is formed as a result of 
the interaction of D. zew during its development in the starchy content of the 
maize grains.” 

A brief description of the disease as it occurs under veld conditions is given. 

The efl^ects produced on cattle by feeding on Paspalum dilatutiim in- 
fected witfe a species of ergot, Clavlceps paspali, D. T. Mitchell {Union So. 
Africa, Dir, Vet. Research Hpt 7-8 {1918), pp. The feeding of 

cattle in the laboratory on heads of Paspalum infected with ript' sclerotia of 

C, paspali produces systemic disturbances indicated by hyperiesthesia and in- 
cooidination of movements, which are Identical with those noted in animals 
feeding naturally on infected Paspalum lands. The symiJtoms appear rapidly 
after a meal of Infected heads, and recovery is very slow. The absence of 
abortion In pregnant animals in naturally contracted cases Is upheld by the 
experiments. One meal of 9 lbs. of Paspalum heads which show a fairly high 
degree of infection is sufficient to produce well-defined symptoms. The mini- 
mum quantity of jmre sClerotia required to produce symptoms which could be 
neobgnized dliik*ally is about 8 oz. Inoculation in one cifse of an extract of 
the sclerotia produ(?ed only a transient thermal reaction. lUnjovery is the rule. 
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and*$l)ould occur even without medical treatment if animals are removed from 
the infected lands on the first appearance of the syiuptoms. Ulceration and 
necrosis^ which are the rule in ergotism produced by C. vurpurcoy do not occur 
with C. paspalV* 

Some observations in connection with the occurrence of Sarcosporidia in 
the skeletal muscles of sheep and horses in South Africa, J. WAi.KEn 
{Union So. Africa, Dir. Vet. llcuearch Rpt, 1-8 (1918), pp. 395-42 j ). — Shreos- 
poridial cysts were found in 26 of the 27 sheep examiiuiil, the exception being a 
six weeks’ old lamb. No sarcosporidial cysts were observed in three of the 26 
horses exainlnecf. The greatest number of cysts found in section of the , . . 
skeletal muscles of a sheep was 331, and the greatest number of cysts observed 
In a section was 40 . . . With the exception of two instances in which a fatty 
degeneration of the skeleton muscles was observed . . . no degenerative changes 
were found in the skeletal muscular tissue, and no pathological changes were 
observed in the peripheral nerves. An edematous condition of the intermuscular 
connective tissue was found in some instances in sheep in poor eoiulitiou. The 
symptoms described as characteristic In sheep affected with ‘ scrapie,’ such as 
prurltis, loss of wool, and loss of muscular power, were not observed ; the p(K>r 
condition observed, In some instances, was associated with worm infection 
(Strongylua coniortux and (Esophagoatomum columbinnum) , 

“The greatest number of cysts found in sections of the . . . muscles of a 
horse was 45, and the greatest number observed in a section was seven . . , A 
fatty degeneration was observed in the muscles of horses dying from horse sick- 
ness and pernicious aiieuda, piroplasinosis, and toxemia, the dcg(*neration in 
these cases being attributed to the elVect of the toxins produced by these dis- 
eases; in wnue Instances the intermuscular tissue was edematous (horse sick- 
ness cases). No changes were noted in the porii>heral nerve, with the exception 
of three horses utte<‘te(l with dourine, in which a neuritis was found to exist. 
Horses affected with dourine showed little or uo sarcosporidial infection. Symp- 
toms characteristic for lainziekte in cattle were not observed in the sheep and 
horses from which the muscular and nerve tissues wore collected and examined.” 

On Sarcosporidia In relation tolamziekte, I*. R. Vxi.joen {Union So. A{rica, 
Dir. Vet. Rraranh Rpt. 1-8 {1918), pp. 451-576, plx. 5).— The author reports 
upon the results obtained as to Sarcosporidia in 50 animals dead from lamziekte 
aud 50 animals dead frotn other causes, most of the data being pre.sented in 
tabular form. “ In not a single case could direct evidence be produced to sliow 
that the cause of the disease was in any way connected with the presence of 
Sarcosix)ridia In the muscles of the lamziekte animals.” 

Hog cholera, J. Bagui?: {Porto Ruo Dept. Agr. and Labor Sia. Cue. 21 (1920), 
Spanish cd„ pp. 11, figs. 7).— A general discussion. 

Effects of pork-curing processes on trichinae, B. H. Ransom, B. Scmwaimz, 
and H. B. Raffensperger {U. S. Dept Agr. Bui. S80 {1920), pp. /JTd.—This is a 
report of investigations prior to which little was known concerning the effects 
of processes used in enrlng iK)rk upon the vitality of trichinm {TrUdiinillo 
spiralis). It Is pointed out that the Federal meat Inspwtion regulations pro- 
vide that products cooked in establishments under inspection must meet with 
rtMjiilremenCs which insure the destruction of trlchime; and that pro<luct.s con- 
taining any raw muscle tissue of pork, if of a kind prepared customarily to ho 
eaten uncooked, must be subjected either to sufticieni heat to destroy the 
vitality of any trlfchinte, or to other processes sufficient to destroy their vitality. 
Investigations relating to destruction of their vitality by refrigeration and by 
heat have been previously noted (E. S. K., 3t. p. 680; p. 684). The data 
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here reported, much of which are presented in tabular form, have led to’ the 
following conclusions : 

** Pork products of kinds customarily eaten without cooking may be rendered 
safe for consumption, so far as the dangers of trlchonisis are concerned, by 
certain curing processes. No single formula can be applied to all such 
products, ns dlderent ones require different treatments, depending largely on 
their size and on whether they are smoked. 

' “ Sausages of moderate sizes have been rendered innocuous by the admixture 
of suit to the meat (not less than *Sh lbs. of stilt per hundredweight of 
meat) ^'ollowed by pi’eUinlnary curing and then by drying. A minimum period 
of 25 days for the duration of these processes from the time the salt is added to 
the meat 1ms bo<^n adopted as meeting tlie requirements for the destruction of 
trichina* in unsirH)ked sausage. Of the 25 days at least 20 days must be de- 
voted to drying at temperatures not lower than 45® F. In the case of certain 
sausages known as pepperoni, wdiich are stuffed in narrow, thin casings, it 
was found feasible to reduce the curing period to 20 days, of which at least 
15 days must be given to drying. [In each case] this allows 5 days for pre- 
liminary curing, which may be curtailed provided the time in the drying room 
is correspondingly Increased.” 

Smoked sausage ” is rendered Innocuous by being subjected to a preliminary 
cure and then smoked at temperatures ranging around 80° for 40 hours, fol- 
lowed by drying for 10 days at temperatures not lower than 45®. Including 
the preliminary curing period, the sausage is held under sui)ervislon for 18 
days from the time the salt Is added to the meat. Sausage smoked at tempera- 
tures ranging from 125 to 130® for a relatively brief period following a pre- 
liminary curing |)erio(l of at least 0 days is rendered innocuous without subse- 
quent drying. Specltically tiie smoking i)eri<Ki lasts 12 hours, of wdilch 4 hours 
are devoted to bringing the tonperature up gradually to at least 128®. During 
the next 4 hours the t('mi>erature is maintained at 128® or higher, and during 
the remaining 4 hours if is allowed to go down gradually ,o a point not below 
90®. Sausage smoked for 0 hours at a temperature of about KKf® followed by 
10 days of drying was not rendeied innocuous. This procedure is accordingly 
not recognized by the Bureau as meeting requirements for the destrucflon of 
trichina* in sausage. 

“Hams are rendered innocuous by the following methods: (J) The products 
are cured by means of dry salt (4 lbs. of salt per huiidredweiglit of meat) for 
at least 40 days at a temperature not lower than 36®, and then smoked or pale- 
dried for JO days at a temperature not lower than 95® ; or (2) the products 
are cui-ed on the basis of 3 days’ cure for each x>ound of weight of individual 
hams, followed by 48 hours of smoking at a temperature not lower than 80® 
and iinclly by 20 days’ drying at a temperature not lower than 45®. 

“ Products known as coppa are rendered innocuous by dry-salt curing for 
18 diiys (4i lbs. of salt per hundredweight of meat with the addition of small 
quantities of pickle solution) at temperatures not lower than 30®, followed by 
drying for at least 35 days at a temx>erature not lower than 45®, Products 
known as capicola are rendered innocuous by 25 days of curing under condi- 
tions similar to those u.sed in preparing coppa, followed by 20 hours of smok- 
ing at a temperature not lower than 80®, and finally by 20 days’ drying at a 
temperature not hnver than 45®. No method has yet been discovered for ren- 
dering lockschlnken Innocuous by means of curing without affecting the qual- 
ity of the product. 

” The factors w hich appear to exert injurious influences on trlchhwe In the 
course of curing are salt and temperature. The former gradually undermines 
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the vltnUty of the parasites, probably by withdrawing water from their tissues 
and also perhaps by exerting upon them a direct toxic ^ctlon. Salt further- 
more lowers the resistance of ‘the larvae to h(»at and thus renders them sus- 
ceptible to temperatures whl(*h normally would not prove fatal. Th(‘ tempera- 
ture employed during smoking or palonlrying In na>st of these experiments were 
by themselves too low to injure seriously the parasites, but the combined action 
of salt and temi.>e nature was efficacious in destroying the vitality of the larva;. 
Drying is also a decided factor In bringing about the destruction of the trichina^, 
apparently bec^pise the evaporation of m<)lsture from the meat increases the 
concentration of tlie salt In addition to other possible injurious elTeets which it 
may exert. 

Doitrine of horses, J. R. Moiiijch and 11. W. Schoenino (C/. aV. Dept, Apr., 
Formers' Bui. JUG {1920), pp. 12, fnts. 5)~\ poi)ular summary of informal i<ni 
on dourine, including the history of early outbreaks, cause and transmission, 
symptoms, post-mortem lesions, course and outcome of the di«*ase, diagnosis 
including directions for collection of blood serum for laboratory diagnosis, 
treatment, and method of eradication. 

Further observations on tlie disease equine pernicious anemia, G. van de 
W. UE Kock (VnUm Ho. Afriva, Dir. Vet. JUsrarch Rpt. 7-8 {1918), pp. 581- 
63G ). — A continuation of investigations by Theiler and Kehoe, previously noted 
(K. S. H„ H5, p. 078), has led the author to draw the following conclusions: 

“ Pernicious amuiila of e<iuines is of great e<*onomic importance in the inunii- 
nixation of horses against horse sickness. Great difliculty was always experi- 
enctHi in definitely diagnosing the disease when it made its appearance, or 
when it was susp(‘cted (luring or after lh(; immunization of horses against 
horse slckiu'ss. The only positive nu'thod of diagno.sis. blood inoculation, 
could not ahvny.s be relied upon, e.siiecially when the result of the test turned 
out to be negative. 

** It appears that pernicious anemia of (Hiuiru's is not so very prevalent In 
the Union of South Africa as was at one time su.st>ected. From the informa- 
tion on hand it is itnpos.sil)le to .say what the di‘<tribution is. The disea.se is 
not yet geru'rally recognizcsl, and it is in many cases mo^st probably mistaken 
for biliary fever and other disease.s. From the records on hand it aiipears 
that the disease already occurred here in 1(K)4, and from then onward a number 
of cases follow'ed. The per(‘entage of natural etis('S admitted si*ems to be 
extremely small, less than 0.05 per ctuit, and cases due to tri^atment less than 
0.4 per ct‘iit. 

“There are a number of secondary reactions after treulinent, .such as post 
horse-sickness redactions, reactions after hyperimmunization, and bletHling, et(\, 
which might be easily mistaken for i>ernlcUms anemia. Moreover, it is impos- 
sible to say to what extent nonspe(dtic temperature reactions and symp- 

toms (such as subcutaneous cdoma, emaciation, change.^ of the conjunctival 
mucous membranes, etc.), and Indefinite, nonspecific palhologk*al anatomical 
appearances so often observed, are really eausi'd liy the filterable Inoculable 
virus of equine pernicious anemia. It was impossible to accuse conclusively 
any particular virus or serum as a source of inf(?otiou in the majority of those 
cases after treatment. 

“To exclude pernicious anemia contamination from horse-.sickne.ss viruses to 
be used tor immunization of horses, it is suggested that the Mlowing be 
adopted In the preparation of these viruses until a simpler method of diagnosis 
is devised: (a) To select for ‘bleeders^ fairly young horses in good condition, 
keep them under observation for at least a montii, and if no symptom.s sus- 
picious of penilcfious anemia are observed, then they can be , 'utilized ; (b) their 
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blood should be controlled In at least three other horses before Injection ii^th 
the horse-sickness virus; (o) after the virus has been taken from such horses 
it should again be tested on at least three susceptible horses as regards its 
horse-sickness vinilency, and at the same time to ascertain whether it is free 
from pernicious anemia. Should the virus so prepared be of the virulent horse- 
sickness type instead of the attenuated, then the latter test need be carried out 
on immune horses Instead of susceptlbles. To exclude pernicious anemia con- 
tamination from anti -horse-sickness serum to be used for the immunization of 
liorses, it Is suggested that all serum be stored for at least one year. Storing 
for thr^ years did not cause any depreciation in the value of fhe serum. The 
other method, viz, heating, does not seem to be pracf cal ; heating virulent 
serum for 24 hours at 45® C. does not seem to have the effect of destroying the 
virus. 

“ Besides the symptoms described in the 1015 rtmort, bleeding from the nos- 
trils and skin, and symptoms of staggers have also been oi)served In a few 
acute cases prior to death. Tlie conclusions drawn by Theiler and Kehoe, viz, 
* that the results they obtained do not allow them to regard the bone marrow 
of animals dying from pernicious anemia as presenting any special characteris- 
tic appearance, since exactly similar appearmices are to be met with in animals 
coming to autopsy as a result of death from a large variety of causes,* were 
again confirmed. 

“ Pernicious anemia scrum does not yield uniform results, i. e., it may or may 
not Infect when injected into suscept ibles. Infected serum of the same date 
and also of different dates did not always produce the disease. The infeotivity 
with pernicious anemia blood seems to be more uniform when injected in suffi- 
ciently large doses. We are still at a loss to explain the capability of pernicious 
anemia viruses present in the blood or serum to produce the disease in certain 
horsc's, and not in others, although the latter are not virus carriers. As far 
as we know at present there is no such thing in pernicious anemia as a degree 
of virulency or difference in strain; not in one instance were we capable of 
producing the disease ‘afresh,* or causing a ‘relapse,* or ‘breakdown in the 
immunity * in known virus carriers clinically recovered. It appears that the 
serum pr(‘pared from clinically recovered pernicious anemia horses, which were 
treated with great quantities of virulent pernicious anemia blood, acquires no 
therapeutic or emrative properties. 

“ During the treatment of a number of pernicious anemia horses with certain 
drugs, especially arsenophenylglycin, fresh remissions of temperature or re- 
lapses were caused in horses, some of whom were regarded as clinically recov- 
ered. . . . From the evidence dertved from a great number of horses In 
horse-slcknoss experiments, we came to the conclusion that contamination with 
pernicious anemia virus from horse (virus carrier) to horse at the time of 
Injection, might be considered a possible way of spreading the disease during 
immunization. . . . The various drugs used did not appear to exercise any 
aT>preciable effect on the cour.se of the disease.” 

Drug treatment in nuttalUosis, G. van de W. ue Kock {Union 8o, Africa^ 
Dir. Vet Research Rpt. 7-8 {1918), pp. 6S7-875 ). — Work with nuttalUosis, the 
type of biliary fever in equines most commonly met with In South Africa, is 
reported, the details being given in tabular form. 

The divergent opinions of the different investigators as to the success of cer- 
tain drugs in the treatment of nuttalUosis is ascribed to confusing the disease 
with certain forms of pernicious anemia ; the existence of different strains of 
the type Nuttallia, some being less virulent than others,* and therefore less re- 
sistant to some of, these drugs, or very likely In South Africa to the treatment 
of Piwplasma calalU Instead of the more virulent type NuttalUa, ” For the 
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preset It Is suggested tliat quinin hydrobromid be utilized for mild cases of 
Nuttallla as soon as these are detected, and that further experiments with the 
drugs which have not yet been tested, such as carbolic acid, eucalyptus, etc., be 
carried out on the more severe cases.” 

Sorehead or chicken pox and poultry canker, L. M. lloss (TlawaM Sta, 
Rpt, 1919, pp. 54 , 55). — In dealing with chicken pox, which in the past has been 
the most serious drawback to poultry raising in the Islands, it was found that 
prompt isolation of suspects, careful attention to sanitary conditions, and one 
or two treatments of the heads of quarantined birds with some suitable anti- 
septic resulted in reiluclng the loss to negligible i)ercentages. In an advanced 
stage of the affection calcium sulphid, at the rate of one teaspoonful of the 
powder i)er day for 25 hens, administered in a moist mash, has some curative 
effect. 

In the control of poultry canker, which is very common in Hawaii, the ulcer 
and the surrounding flesh, both inside and outside the mouth, must be painted 
with tincture of lodln immediately after the canker has bet?n firmly compressed 
from the outside of the mouth. The beak and nostrils of the affected chicken 
should be diiUK^d for a few seconds in kerosene, and repeated three or four 
times, followed by the administration of a grain capsule of quinin. 

Common i*oultry diseases, D. M. Grkex {U. Dept. Agr., Farmers' Bui. 
1114 (1920), pp. 8, ligs. £),-'Tbis is a popular account of gapes, roup, chicken 
pox, and .scaly leg, intended especially for meiiibers of boys' and girls’ clubs. 

EURAL ENGINEERING. 

Supporting strength of drain tile and sewer pipe under different pipe- 
laying conditions, W. J. Schlu'k (Iowa Fngip. Fxpt. Sta. Bui. 57 (1020), pp. 
68, figs. Investigations are rep<»rted which were undertaken primarily to 

determine by actual tests the relation of the ordinary supporting strength, as 
given by standard laboratory tests, to the supporting str(*ngths developed by 
pipe under ordinary pipe-laying conditions, to determine the definite nitios 
thereto of the supporting .stri'Ugths develoiK^d with other pipe-laying methods, 
and to determine the most economical mt^thods of increasing the supporting 
strengths of pipe. 

The pipe used wt'ro classes! as hard-burned shale and varied In size from 18 
to in. IMpe were placed in actual shallow tronebes under different pipe- 
laying cfuiditions and loaded to cracking in all cases, and to complete collapse 
in all but a f(‘W instances. It was found'that the foundation area to which the 
load on the idpe is transmitted and Uie uniformity of the distribution of this 
pressure have a marked effect upon the supporting strength of the pipe. A 
high supporting strength was found to rtniiiire a wide and uniform distribution 
of the pressure betweem the plfm and the bed upon which it rests. 

It is cons'dered both practicable and desirable to group piin^-laylng methods 
Into classes* Methods of laying In earth are classeil ns ordinary, first-class, 
and impermissible. The ordinary class is that in which the underside of the 
pipe is carefully bedded in soil for from (50 to fiO"* of the circumf(u*ence. The 
first-class method Is that in which the underside of the pipe is very thoroughly 
bedded in soil for at least fiO"* of tiie circumference. The impermissible methods 
are those In which the bottom of the ditch is not suitably rounded to fit the 
underside of the pipe. Pipe-laying methods in sand and gravel should be of 
the flrst-elass type, bu^ their use Is restricted to cases where hub-and-spigot 
sower pipe are used and the joints filled. Concrete cradle pipe-laying methods 
are classed as combined earth and concrete cradle, concrete cradle for any soil, 
concrete cradle for firm soil, and concrete cradle for yielding soil. 
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The investigations showed that the side support or resistance to hoiiaontal 
thrust obtainable In most soils Is of little value In Increasing the supporting 
strength of the pipe before cracking. When pipe were Incased In concrete 
the pipe and the concrete acted as a unit in resisting the deformation due to 
the load upon the pipe, thus increasing the supporting strength. The support* 
ing strength of a cracked pipe was found to depend on the bearing power 
of the soil at the sides, irrespective of the method of pipe laying and upon 
the length of the time of continuous application of the maximum load. The 
presence of concrete at tlie sides of the pipe provided a wider distribution of 
the sidl* pressure, and in some soils resulted in a high supporting strength for 
a cracked pipe. The supporting strength of drain-tile and sewer pipe laid by 
the ordinary method Is concluded to be the rational basis from which to 
calculate the supporting strength of the same or similar pipe under any pipe- 
laying condition. The safe supporting strength using a factor of safety of 
drain- tile or sewer pipe is concluded to be the sui>portlng strength before 
cracking. The supporting strtnigth after cracking was found to depend upon 
the bearing power of the soil, Mdiich may change under any of several condi- 
tions. It is concluded that a factor of safety of one and one-half is both 
necessary and sufficient to prevent cracking. Thus the average siipf)ortlng 
strength of the pipe used should be one and one-half times the probable maxi- 
mum load on the pipe. 

Tests of the particular pipe-laying methods outlined showed that the sup- 
porting strength developed by drain-tile and sewer pipe laid by the ordinary 
inetliod is equal to the average ordinary supporting strength of the same or 
similar pipe as determined by the standard strength test using sand h(‘aring8 
The first-class method of pipe laying was found to increase the supporting 
strength from 20 to 25 per (‘ent, while the supporting strength developed by 
pipe laid by tlie impermissible methods was only about 80 per cent of the 
ordinary suf)porting strength as determined by standard test. The support- 
ing strength developed by pipe bedded uiKm and surrounded by sand >vas found 
to be approximately equal to that developed by pipe laid by the first elass 
method. 

It is concluded that drain-tile should never be placi'd in beddings of this kind. 
It was also found that the suiJportfng strength of draln-lile and sewer pljn^ 
can be increased from 50 to 100 per cent by the use of properly designed con- 
crete cradles. 

Short report on Nile gauge readings and discharges, H. E. Hukst 
A/in, Pub, Works, Pliys, Dept, Paper J (1920), pp. f'f).— This report con- 

tains tlie results of 6-day mean readings of measurements of How of the 
Nile River for six years, together wdth the results of experiments on the 
method^ of procedure. Studies of the effect of turbulent flow on current 
meters led to the conclusion that it is unlikely that serious rcMiuctions will 
have to be made to correct current meter di.scharges for the effects of turbulence 
even in flood time, thus making current meters when properly used as reliable 
in the flood as they are at the lower stages of the river. 

Egyptian water supplies, C. Toim kt al. {Effypt Dept. Pub, Health, RpU, and 
Notes Pub, Health Labs,, No. 3 {1920), pp. f//3-}~f05, pis, Jf), — This report con- 
tains a large amount of data on the chemical composition of Nile water, 
methods for its purification, and Egyptian water supplies in general. 

Public Roads (U. Dept, Agr„ Public Roads, 3 (1920), No, 27, pp, 28, figs. 
This number of this periodical contains the following articles; Highway 
Administration and Roa<l Conditions in Prance; ^Suggestions for Improvement 
Of the Devnl Abrasion Test for Rock, by P. H, Jackson (see p. 85) ; The Char- 
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aeteHstics of Steara Distilled Petroleum Residuals, by B* A. Anderton (see 
below) ; Good Progress In Impact Tests; Photographic Hints for Engineers, by 
J. k. Hillers, Jr.; Last Apportionment of Petleral Aid; The Manufacture and 
Use of liaboratory Diamond Core Drills, by F. H. Schloer; and Federahaid 
Allowances During June, 1920. 

Suggestions for improvement of the Deval abrasion test for rock, F. H. 

Jackson {IL -S’. Dept. Apr., Vuhlio Roads, 3 (1920), No. 27, pp. 9-12, fips. Jf )- — 
Results of the standard Deval abrasion test of road-building rock are reported, 
showing that when conducted In the usual way the results are accurate to 
within 1 per amt. The difficulty of r)roperly prei)aring samples by htitid in 
a reasonable length of time is considered to be the principal reason for the 
discrepancies In results observed. 

A machine Is briotly described by means of which sampleis may be prepared 
conveniently and accurately. Tests showed that the range in values of per- 
centage of wear is greatly Increased by the use of a slottetl cylimler which 
permits the dust of abrasion to escape as fast as it Is formed. In geiuTal, the 
difference between percentage of wear as determined in the standard and in the 
slotted cylinder increased as the coefficient of hardness of the rock decreusod. 

The characteri.stios of steam distilled petroleum residuals, B. A. Andeu- 
TON (U. S. Dept. Apr., Vuhtic Roads. 3 (1920), No. 27, pp. 13-17, tigs, fl).— Data 
are .summarized and correlated to indicate the significance of some of the present 
tests of bituminous road materials. Data obtained from the operation of a 
small experimental refinery Involving steam distillation are included. Three 
typical crude petroleums from California, southern Texas, and Mexican fields 
were used and tests made of the residuals. 

It is concludfsl that the two points of greatest interest resulting from these* 
tests are (1) the significance of the fixed carbon test in relation to the j^rogress 
of steam distillation, and (2) the development of the float lest as a measure 
of viscosity and susiMiCtibilty t(f tempera' ure changes. 

Costs on four types of pavcnwmt in Phiiadelpliia test road (Rtighi. News- 
Rcc., 85 (1920), No. 13, pp. 007. 608). --A comparison of 20 sections of test road. 
c<m»prising mixed and penetration I)itunilnous macadam and concrete and vitri- 
fied block, sliow^Hi that the peiu'tration macadam road was the leas: <*xpf*nslvc. 

KxperitiieiiUil road construction In West Perthshire, \V. L. (Uhson {t<ur- 
veyor and Mutuc, and County Rngin., 57 (1920), No. 1484, PP- 033. 53^). — Results 
of a 5-year test of nine different exi^crlinenlal lengths of road are reported. 
These included diffeixait types of water-lamnd, surface tarred, and mixed 
bituminous macadam. 

The section showing the best results w'as a tar macatlani .surface sealed with 
distilled tar. At the end of the experimental period the surface was found 
to be waterproof, dustless, nonslippery, durable, and not atreeted by atmos- 
pheric cbange.s. The next best results u-ere obtained with macadam grouted 
with pitch and oil and macadam grouted with a mixture of Mexican asphalts. 
The poorest resulis were obtaiiuni with ordinary water-bound n»a('a<lain. 

The tests also showed that in the construction of tar-treated roads the 
necessity of having a very strong stone Is not of predominant importance. 

The design of highway bridges of steel, timber, and concrete, ]M. S. 
Kktcwum (Nctv York: McOraw-IfiU Book Co., Inc., 1920, 2. ed., rev., pp. A'V-f 
54 s, pU» 7, fig. 379 . — This is the second revised edition of this book wdiich was 
prepared on the basis of the Increase in live loads due to the extensive u.so of 
heavy motor trucks, tractors and traction engines, and the Incrcuse<i use of 
reinforced concrete in highway bridges. Part 1 covers the calculation of 
stresses in bridge trusses, portals, and other details. Part 2 covers the design 
of steel and timber hlghwmy bridges. Part 8 deals with the design of rein- 
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forced concrete highway bridges and foundations. Paft 4 covers the detaCls of 
bisldge design, contracting, erection, and construction, together with estimates 
and costs. Three appendixes contain specifications for steel and concrete 
bridges and design data. 

Motor operation costs as affected by highway location and grade design, 
I-m, W. G. Hargeh {Kngin, Ncwn-Rec., 85 {1920), Nos. S, pp. 10^-101; Jf, pp. 
171--173; 5, pp. 200-202, figs. 7). — This article outlines the desirable features of 
highway location fn)m the standpoint of motor operation, and indicates the 
practical limitations in their application. It is pointed out that needle.ssly 
short mileage is the most serious criticism that can be made of any general 
policy. 

The design of a highway should comply as nearly as possible with the theo- 
retical demands of cheap operation. I'he basic prlnclpU's used in this eonm*c- 
tion are stated n<s follows: The selection and consistency of maximum grade 
within the ijonnds of .standard practice is not affected by the ability of single* 
unit motor vehicles to ollmb and docs not affect the factor of safe descent. 
Long trailer trains would modify the maximum grade. For fixed ri.se and 
fall and distance, a combination of different rates of grade has no effect on 
fuel consumption, l>nt prob.ably slightly increases the total cost of motor opera- 
tion over tliat for a uniform grade. For a fixed rise and variable distance, 
depending upon the rate of grade, the lower the rate of grade the higher Is 
the opera tiTig cost. Under these conditions the grade sliould be the steepest 
within reason. 

Tlie grade at wliich gears are shifted for the ordinary ear on improved 
roads Is about 6 per cent, for pleasure cars 10 per cent, and for standard 
trucks 5 to 8 per cent. The value of distance saved can be closely approximated. 
The value of rise and fall savinl can not he closely figured, l)ut it has more 
money value on steep than on light grades. 

In locating roads, distance can be htilanced against rise hut it is not possible 
to analyze this closely. As a rule, distance shouhl rarely he incrensc'd, par- 
ticularly if good alignment Is lost, unless 11 is necessary to get a reasonable 
maximum grade or a noticeable rise and fall can he eliminated by a short ad- 
ditional distance. 

Technique of tractor plowing in plats, T. IlALrj" (Jour. A or. Prat., n. ser,, 
32 {1910), Nos. 26, pp. 530-533; 27. pp. 553-555; 28, pp, 573-575 ; 29, pp. SOS-- 
595, pps. 24), — Procedure in laying off land for tractor plowing and in the 
operation of plowing is described. 

Mechanical cultivation, OoiiniEB {Dir. Apr., Com., et Colon, [Tifnia], 

BuL, 23 (191.9), No. 97, pp. 207-220) .—The n'suHs of tests of 58 tractor plowing 
outfits at Senlis during the week of September 1^9, 1919, are reported. 

The^machines tested Included Italian, American, and French makes. The 
land plowed was slightly sloping, and the soil was sandy with a compact sub- 
soil close to the surface. It had not been broken for four years. 

The resuUs Indicated a tendency toward average weight and average power 
tractors, weights varying from 1,000 to 3,000 kg. and powers from 10 to 80 h. p. 
It is noted that the more flexible machines developed the greatest average 
power. Cable traction was found to demand an excess of equipment, while 
a mixture of cable and direct traction appeared to combine tho advantages of 
the two s.ystoms and did not indicate any of their inconveniences. Direct 
traction, however, gave the best general results with tractors of average 
power. 

Tile-trenching machinery, D. L. Yabnell {U. 8, Aept Apr., Farmers" But 
1131 (1920), pp. 27, ftps, i, 9). —Four general classes of tile trenching machines are 
described and illustrated as follows: (1) Plows and scoops, (2) wheel excava- 
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tarli, (3) eni^less-chaln excavatoris, and (4) scraper excavators. These, 
broadly speaking, include horse-drawn ditching plows, varying in cost from 
$20 to $500, which will excavate trenches suitable for the smaller sizes of tile, 
and power operated machines, costing from $2,500 to $3,500, adapted to the 
use of contractors. 

Devices for backfilling trenches, ranging from the ordinary moldboard 
plow to power-driven backfillers, are also described and illustrated. 

Data on capacities and costs of operation are given. It is pointed out that 
the cost of trenching by machinery does not differ greatly from that of hand- 
work, but that 1:he advantages of the former are the fewer men required and 
the more rapid completion of the work. 

Treating fence posts on farm, W, II. Mattoon (La. Agr, CoL Ewt. Circ. S7 
(1920) t pp, 20, figs, 11 ), — Experiments conducted under a cooperative agreement 
between the Forest Service of the U. S. Department of Agriculture and the 
Louisiana Exx^erlment Stations are reiwrted. 

Pence posts of six different kinds of native woods were treated with creo- 
sote and set in the year 1908 and carefully examined In 1918. The woods 
treated were black gum, tupelo gum, sweet gum, sap pine, bay, and cypress. 
Out of every hundred posts treated and set, 97 black gum remained sound, 2 
were found with some defect, and 1 had to be removed on account of wood 
decay. Round cypress showed almost as good results, 2 in every hundred 
having to be removed because of decay. Tupelo gum and sweet gum ranked 
next, with 89 and 87 posts sound, 6 and 11 defective, and 5 and 2 removed on 
account of defect, respectively. Sap pine showed 73 to be sound, 15 slightly 
defective, 9 badly defective, and 8 removed on account of decay. Bay made 
the poorest showing, with 68 sound, 15 defective, and 17 removed. 

The open-tank method of applying hot and cold baths was used. All x>osts 
were treated with coal-tar creosote. The length of time the posts remained in 
the hot and cold baths of creosote varied from one to three hours each. The 
amount of creosote used for all posts averaged between 5 and 6 lbs. per cubic 
foot of wood. For posts averaging 8i In. In top diameter, about i gal. of 
creosote if carefully handled was found to afford ample absorption and pene- 
tration. 

Reference is briefly made to a practical method of creosoting fence posts for 
the use of farmers. Specifications for creosote oil for open-tank treatment of 
timber are Included. 

Poultry houses, A. R. Lee ((7. S. Dept, Agr,, Farmers* Bui, lllS (1920), pp, 
8, figs, 4 ), — Brief and very popular infonnation on the location and planning of 
poultry houses is given. 

Planning the farmstead, M. C. Beitts and W. R. Humphries (U, 8 , Dept. 
Agr,, Farmers* Bui. 1132 (1920), pp. 24, figs, 8 ). — The general principles Jjivolved 
in planning the arrangement of the buildings of the farmstead with reference 
to one another are set forth and illustrated by application to a farmstead of a 
type common to the Middle West. 

The main considerations influencing the determination of the farmstead site 
are its location with respect to the rest of the farm and to public utilities, the 
elevation and drainage of the proposed site, tine available water supply, the 
nature of the soil, the relation to the points of Uie compass, the prevailing 
breezes, and protection from heat and cold. After the site has been selected, 
the type of farming practiced, together with efficient routing of routine work, 
have an important bearing on the arrangement of the various buildings. 

Sanitation applied te the rural home, E. L. Bishop (Tenn, Agr. Col, Ext, 
Puh, 81 (1920)y pp. 11, figs, d).— General practical Information on protection of 
rural water supplies and disposal of waste is given. 

22501^—21 7 
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Rural plumbing, water suppljf, and aewage disposal systems, F. R. Kino 
{Bom. Bngin,, n {inO), Nos. 12, pp. 585-587, 625, 626; IB, pp. 686, 6S7, 67S, 674, 
figs. 18).— Practical suggestions for making the country home raodern and sani- 
tary are given. 

Stability of and heat transmission through thin walls (Surveyor and 
Munic. and County Bngin., 58 (1920), No, 1492, pp. 123, 124).— Thin a report 
of Die building materials research committee of the Department of Sclentlfle 
and Industrial Research of England, in which the results of investigations on 
the staj)illty of thin walls and heat transmission through thin walls are pre- 
sented. 

It is concluded that walls as thin as 2f in. can be used stifely for partitions 
in cottage building in England, even when supporting joists. In the heat trans- 
mission studies, a 41-in. rough concrete wall offered the least resistance, while 
a 30-in. concrete cavity unventilatod wall, with the inner partition of coke 
breeze, offered the greatest resistance to the how of heat, indicating the 
efficiency of the breeze as an insulator. 

The insulating effect of the wall was found to be comparatively little reduced 
by providing a limited amount of ventilation in the cavity, particularly if this is 
arranged at the base of the cavity only. 

A homemade milk refrigerator (Pub. Health Srrv. XJ. S,, Pub. ITeaUh Pul. 
102 (1919), pp. 4, figs. 2). — A simple refrigerator made of a wooden box, a cov- 
ered earthenware crock, oil cloth, and newspapers for keeping bottled milk 
cool is described and illustrated. 

RURAL ECONOMICS AND SOCIOLOGY. 

Thirteenth and fourteenth annual report of the State demonstration 
farms, 1918 and 1019, W. R. Portek (North Dakota Sta. Pul. 135 (1920), pp. 
83, fig. 1)* — ^This report presents detailed data covering costs and methods of 
production of field crops on demonstration farms in North Dakota in various 
rotations and under a wide range of conditions. The results obtained with 
various crops during 10 years of crop rotation on the farms at Hazelton, Hoople, 
Jamestown, Portland, Rugby, Wabpeton, Washburn, Dawson, Mohall, and Oakes 
are Included In tabulated summaries. Results on the demonstration farms In 
work with small grains, corn, forage, rotations, weed control, and fertilizer, 
horticultural, and soil problems are stated in conclusion. 

Cost and yield data of some of the more Important croi)s on the farms in 
3,918 and 1919 are given in the following table : 

Cost of production of field crops on demonstration farms in North Dakota in 
^ 19 IS and 1919. 


Crop. 

Acreage. 

Average yields 
per acre 

Cost per acre. 

Income per 
acre. 

Profit per 
ficre. 

1918 

1919 

1918 

1919 

1918 

1919 

1918 

1919 

1018 

1919 

Eurtttn wheat 

52 

7fi 

Bu. 

16.38 

Bu. 

9.25 

$13.03 

112.44 

131 83 

816. 44 

■ESdI 

14.00 

19.00 
3.50 
2. 10 

23.33 

25.62 

Ward wheat 

132 

124 

17.62 

18.58 

13.91 

14.08 

35. TS ■ 

Kvm 

Oats T 

32 

36 

»rJr.U 

31.39 

16.80 

13,95 

24.20 

17.45 

Earley- -r 

48 

32 


14.79 

14.23 

12.12 

14.76 

14.22 



104 

02 



1 14.65 

16.45 

21.16 

38.78 

6.61 

«. • 



28 

40 

X,b$. 

8,407 

Lhi. 

3,270 

11.65 

11.62- 

35.81 

37.24 

24.16 
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Milk prices and cost of milk production, F. A, I^earson (Jour. Dairy Sci*, 
S {X920), No. 3y pp. 180~-189, fig. 1). — ^This material has been noted from Illinois 
Station Bulletin 224 (E. S. R., 42, p. 503). 

The price of milk, C. L. King {Philadelphia: John C. Winnton Co.. 1920^ pp. 
S36, pis. 2, figs. 20). — This volume is based upon the author’s experience with 
the GoveriJ(A's* T?i-State Milk Commission and the U. S. Food Administration 
(B. S. R., 40, p. 280). It is divided Into three parts dealing, respectively, with 
the price of milk to the producer, the cost of distributing milk, and fair price 
policies. The first part Includes discussions of the relation of manufactured 
milk products on the i)riee of fluid milk, tlie use of formulas to deterfcine the 
cost of production, and the policies of dairymen’s organizations in relation to 
price. The second i)art includes data on the cost of distribution, relation of 
sanitary requirements to price, and the possibility of making milk distribution 
a municipal function. Successful methods of reducing the cost of distribution 
in eastern cities of the United States are outlined in greater detail than in a 
previously noted ijaper of the author (E. S. U., 4.3, p. 877). 

A method of analyzing the farm business, II. M. Dixox and IJ. W. Haw- 
thorne {U. 8. Dept. Agr.. Farmers' Uul. JhVJ (1920), pp. //O, fig. 1). — This bul- 
letin enlarges upon the nu^thod outlined in an earlier one (K. S. It., 33, p. 91). 
adding tables and grapliie representations of the percentage of the average 
labor income atlril)utetl to each of four factors alfecting farm profits, size of 
busine.ss, crop yields, returns from live stock, and efliciency in the use of labor, 
including a study of 4.244 farms in 12 areas; also of a comparison of farm 
profits when one, two, tlir<*<\ and all four of tlie factors are above the average 
of the ai*<»a. 

Factors that make for success in farming in the South, C. L. Goodrich 
(V. F. Dept. Agr.. Farmers^ Uul. 1121 (1920). pp. SI, figs. Jp’t )- — Charts and text 
explain the variation in farm Incomes found in a community of farms in 
GcHirgia on the iiasls of such farm i»ractic<»s as the growing of legumt's, prompt 
harvesting, and selection and care of seeds. The influence of systems of farm- 
ing on wheat yields In Minnesota (E. S. R., 1), p. 641) and on corn yields in 
Illinois (E, S. R., 20, p. 131), of quality in dairy cows on farm income on two 
Pennsylvania dairy farms, of efliciency in the use of mule anil man labor and 
machinery on cotton and corn farms in sections of Georgia, Texas, and Alabama, 
and. of size of business and adjustment of farm enterprises are similarly 
Illustrated. 

Ashland community survey: An economic, social, and sanitary survey 
in Howard County, Mo., C. C. Taylor and E. W. Lehmann {Missouri Sta. Bui. 
17S {1920), pp. 16, figs. 9). — A rural community especially stable, prosperous, 
and well-equipped socially and educationally but deflcient in home sanitation 
and equipment is revealed from this study. • 

Farm labor in Wisconsin, II. C. Tayi.or and J. D. Black {Wisccmsin Sta. 
Bui. S16 {1920), pp. 4^, figs. 9). — It is indicated that from 1880 to 1910 the 
supply of farm labor increased faster than the land In farms, improved land, 
number of farms, and number of farmers, but that the demand increased faster 
than the supply, principally because of the increase in dairy and live-stock 
farming. In Wisconsin, 70 per cent of the farm labor is maile up of farmers' 
sons, more often than not sons of foreign-born parents. 

This bulletin offers some tabulated returns from surveys in 1918 and preened 
Ing years, touching several phases of the questions of farm wages and hours in 
Wisconsin. It gives also suggestions as to hiring and handling farm labor. 

Prices of farm produce and wages of farm workers, A. \V. Ashby {Jour. 
Roy. Agr. Soc. England, 80 {1919), pp. 46-15, figs. IS ). — It is Indicated that the 
Influence of prices of cereals on the economic condition of the farm laborer 
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has not been «o great* especially daring the nineteenth and twentieth centuries* 
as has been commonly supposed. 

Index numbers of prices and wages in Great Britain through a period of 
years, mainly from 1880 to 1916, are platted in 13 charts which illustrate not 
only the small influence of prices on wages but equally the small influence of 
wages on prices. The results show that wages do not rise and fall in propor- 
tion to changes in retail prices, but that the worker obtains some increase in 
real wages as a result of falling retail prices and suffers from disadvantage 
when retail prices rise. It is said that cereal prices do not provide an index 
to the g&eral level of prices of farm products. During the nlne*teenth century, 
especially during the last quarter, the influence of the prices of breadstuffs on 
the farm worker’s prosperity has declined as his standard of living has risen. 

The work of the agricultural wages board in 1010, A. W. Ashby {ffour, 
Roy, Ayr, 8oc, England, 80 {J919), pp. lGi-176), — This review refers to the last 
10 months of the year 1919, Including tables for hours and rates of wages 
established. Appendixes give the text of orders and schedules in regard to 
minimum rates of wages and employment in agriculture in England. 

The land tax, J. Arnott (Jour, Roy, Agr, Soc, England, 80 {1919), pp, i.ld- 
H $), — ^These pages present a brief history and di.scussion of the technicalities 
and inconveniences of this tax in England and Scotland. 

Contemporary agricultural law, A. J. Spencer {Jour, Roy, Agr, 8oc, Eng- 
Umd, 80 {1919), pp, H9-16//), — Recent legislation and decisions of the courts 
bearing directly or indirectly on British agricultural Interests are summarized. 

The food of the people {London: Nall, Farmers* Union, 1920, pp. S5). — ^A 
statement is made of a national agricultural policy recommended by the 
National Farmers’ Union for the effective reconstruction of British agriculture 
and the increase of home grown food supplies. 

Crop cycles iu the United Kingdom and in France, H. L. Moore {Jour, 
Roy, Statis, 8oc,, 8S {1920), No, 3, pp, figs. 6). — This carries a step 

further the inquiry of an earlier paper (E. S. R., 41, p. 892) by means of 
similar methods. The conclusions are reached that there are well-defined 
approximately synchronous 8-year cycles In the yield per acre of the crops 
in the United Kingdom, France, and the United States, that in the United 
Kingdom and France the 8-year cycle Is a compound cycle of 8 and 4 years 
with principal and minor maxima approximately 4 years apart, and that, the 
periodicities suggest a possible 6-year cycle producing an interference that 
may In part account for the observed variations In crop cycles. 

Interesting inside facts related to the Department of Agriculture, E. T. 
Meredith {Banker and Manfr., 14 {1920), No. 8, pp. 17, 38, 39), — In this address 
is given a brief account of the work of the Department in aiding live stock 
and cro^ production in the United States. 

Agricultural cooperation in Denmark, J. O. Gxtggehos {Landw, Jahrb, 
Bayern, 8 {1918), No. 9-10, pp, 347-676). — ^This gives an historical review of 
Danish cooperation organizations for the production and marketing of live 
stock and live-stock products, sugar, potato flour, and similar agricultural 
commodities, for purchase and sale, credit, and insurance. Statistics taken 
from official reports Indicate the increase In the proportion of the agricultural 
population involved and in the financial importance of the movement. 

A plan for cooperation between farmer and consumer, B. MacKaye {V, 8, 
Dept. Labor, Bur. Labor Statis,, Mo. Labor Rev,, 11 {1920), No, 2, pp. 1-21, fi0B. 
10 ), — ^The plan for a postal marketing project herein outlined Is a development 
of a part of the author’s land utilization program, afld was embodied In a 
report submitted to the Fourth Assistant Postmaster General, of which these 
pages are a summary. The way in which the system might be applied to 
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the city of Washington, D. C., as a distributing center of a rural supply unit 
lying along the Potomac River between Alexandria, Va., and the Loudoun 
C3ounty line is outlined and Illustrated, and the extension of the system through- 
out the country is suggested. 

Cooperative marketing, O. B. Jesness (t7, S. Dept Agr,, Famiera* Bui. IIH 
{IBW), pp. 21). — In view of the rapidly growing recognition of the importance 
of the 14, (KM) fanners’ cooperative organizations in the improvement of market- 
ing methods, this publication offers suggestions in matters of formation of 
organizations, financing, management, duties of members, etc. 

Cooperative marketing, O. B. Jksness {Reclam. Rcc. [V. <S\], 11 {i920), No. 
9t pp. figs. 4). — A number of successful growers’ exchanges are briefly 

noted. Suggestions are made of steps to be followed in community organiza- 
tion for cooperative marketing. 

Systematizing distribution methods, C. W. Thompson {N. J, Dept Agr. 
Bui. 2f3 {1920), pp. 234-'252 ). — In this address the advantages of standardiza- 
tion, organization for the marketing of farm products, and adequate new’s 
service are urged. 

Wisconsin live stock shipping associations, B. H. Hibbard, L. G. Foster, 
and D, G, Davis {MH.Hro'nstn Sta. Bui. 314 {1920), pp. 22, figs. 4)- — This is an 
account of the development of cooperative live stock shipping associations in 
Wisconsin, with notes on tbelr methods of operation and a model constitution 
and by-laws. 

The Market Keporter (17. B. Dept. Agr., Market Rptr., 2 {1920), Nos. 11 , 
pp. m~-m, fig. 1; 12, pp. 111-192: 13, pp. 193-208; 14. pp. 209-224^ figs. 3).— 
These numbers contain the usual weekly and monthly summaries, and brief 
articles on domestic movement, imix)rts and exi)orts, prices of specified com- 
modities, and marketing conditions for important classes of agricultural 
products, together with uotes on foreign market situations. 

Special articlewS on the produce rcHjuired to supi)ly New York City, the esti- 
mated heavier production of medium red and alsike clover and alfalfa seed 
crops over those of 1919, and the price depressing effect of heavy importations 
into the United States of Asiatic peanuts and peanut oil appear in No. 11. In 
No. 12 it is noted that a market for boxed apples from the United States is 
offered In Scandinavian countries, an increase in white clover seed production 
is reported, and the repeal of various State weight per bushel laws relating to 
fruits and vegetables with the adoption of the Winchester bushel of 2,150.42 
cu. in. as a standard for fruits and vegetables sold by volume is urged. In 
No. 13 there are brief articles on the diflleulties of harvesting boxed apples in 
the United States hinging upon restricted credits, lower prices, and reports of 
large crops; decreased stocker and feeder shipments; and cold storage hold- 
ings of meats. The world wool situation according to data from vrirlous of- 
ficial sources, the demoralization of the condensed milk market, and potato 
prices In the last 10 years as depedent upon size of crop and other factors are 
reviewed in No. 14. 

[Agricultural statistics of Canada] {Canada Yearbook, 1919, pp. 168-225 ). — 
In this section of this report are included statistics of agriculture for 1919 as 
previously noted (E. S, R., 41, p. 295). 

[Agriculture in Koumania, 1010 and 1020], M. Filotti, G. Theodobu,, 
and B. Gujbobsa {Bui. Statis. Roumaniei, 4 . ser., 14 {1919), No. 2, pp. 220-221, 
246-256, 308-347; 15 {1920), No. 3, pp. 40-69, 1 19-169). --Theae pages include 
reports on agricultural jiopulation, the area sown and crops produced, the de- 
tails of landholding, ahd statistics as to the number of the rural population. 

Agriculture [In Algeria], J, B. Abel {Expose Situation G^n. AlgSrie, 1919, 
pp. 776-870). — Notes on the production of and trade in the principal agricul- 
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tural crops and live stock are given, continuing previous data (B. S. R., '^1, 
p. 493). 

Report on census of agricnltnral and pastoral production, 1018, O. W. 

Cousins {Union So, Afrioat Off. Census and Statis.. Agr. Census^ 1018^ pp. 75), — 
The tables presented here embody the results of a census for the fiscal year 
1918, tlie first of its kind taken under terms of recent legislation. 

Annual report on reforms and progress in Chosen (Korea), 101T»18 
{Ann. Rpt. Reforms and Prog. Chosen {Korea), 1911-18. pp. A7/i+f7i, pis. 8 ). — 
This coiytinues infonnatlon previously noted (E. S. R., 41, p. 9^). 

AGEICirLTTTEAL EDUCATION. 

The scientific organization of agricultnre In the colonie», G. Weky (Ann. 
Inst. Natl Agron., 2. set.. 13 {1918), No. 2, pp. 275-362: U {1919). pp. 55-74).-— 
This report, which was presented at the Colonifil Congress of Agriculture, con- 
sists of three parts. 

Part 1 endeavors to show how the application of scientific methods aids in 
the development of colonial agriculture, the necessity of botanic and experi- 
mental gardens, experimental farms, laboratories, and research stations, and 
'the importance of the agricultural school, itinerant instructor, demonstration 
fields, the agricultural book and journal, agricultural associations, etc., in the 
dissemination of agricultural information. It is pointed out that the organi- 
zation of agricultural education in the colonies must vary with the intellec- 
tual development of the population, but that instruction in agriculture should 
be given, consisting of nature study and school gardening in the elementary 
school and of elementary technical instruction either in the farm school or at 
the colonial experimental farm, where young natives may receive essentially 
practical instruction in the use of agricultural implements, etc. Schools func- 
tioning at the experimental gardens and research stations should give a little 
higher instruction for the training of instructors, overseers, foremen, head 
gardeners, etc. The instruction given in the agricultural colleges will depend 
on the state of advancement of agricultural research in the colony. A higher 
course in colonial agriculture, which comprises only the fundamental laws of 
science applicable in all latitudes without doubt would have its value from a 
general point of view, but would be of little value In the ugricnltiire of a par- 
ticular colony. Before establishing higher instruction in a definite or certain 
colony it would be necessary to forge the material of subject malter, and this 
is the affair of the research stations widch should precede the colleges of agri- 
culture. 

Part 2 contains an account of the present scientific work in agriculture in 
the colonies of France, Great Britain, the Netherlands, the United States of 
America, Belgium, and the former German colonies. It is slated that while 
much has been realized, the French colonial domain, as a whole, is still in 
need of experimental and botanic gardens, demonstration fields, experimental 
farms, and experiment stations. 

In part 3 are given accounts of the agencies for the promotion of agricul- 
ture in the colonies of France, Great Britain, the Netherlands, and Italy. 

High school departments of vocational agriculture, A. K. Ortmak {Univ. 
State N. Y. Bui. 70S {1920), pp. 32, pis. 5). — ^This bulletin treats of the organi- 
zation and administration of high school departments of vocational agriculture 
in the State of New York. 

Two types of currlculums for high school agricultural departments are 
recognized, viz, a 4-year curriculum leading to an academic diploma In voca- 
tional agriculture and a curriculum of less than 4 years for sections of the 
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State where the agriculture is too specialized or the enrollmeut too small. 
Suggestions are offered with reference to provision for three groups of pupils, 
viz, (1) pupils pursuing the agricultural curriculum leading to the diploma, 
(2) boys and young men who have left school without completing the ele- 
mentary or high school courses and who may be Interested in receiving definite 
instruction in the vocation of farming, and (3) adults living and working on 
farms, desiring instruction in specialized phases of their work. 

It is considered neither necessary nor desirable for a school to own a farm. 
Boards of education and teachers of agriculture are urged, however, to ^nduct 
a school plat, ranging from one-half of an acre to not more than two acres, to 
furnish a means of objective teaching, of vitalizing much of the agricultural 
instruction by providing a point of contact between the subject matter study 
and the practice at the homes of the pupils and on neighboring farms, and of 
conserving the time and effort of the teacher of agriculture by group instnic- 
tion. Phases of summer work suggested for the teacher of agriculture Include 
the supervision of senior and junior projects, collecting materials for classroom 
and laboratory iis(‘, locating objective iK)ints and making arrangements for 
field trips for the following year, studying the agricultural practices of the 
region by means of surveys and special conferences, investigating the need and 
making preliminary arrangements for short unit and evening courses, cooperat- 
ing with organized agencies in conducting community work, and attending to 
the school plat. 

Forest academy or agricultural high school, L. Tschermak {Osterr. Forst 
u, Jagd Mg., 33 (1020), No. 7, pp. 41. 42 ). — The author discusses the a<ivantages 
of the agricultural high school over the forest academy for giving higher instruc- 
tion In forestry. In his opinion the finest academies of Austria are generally 
too Isolated and small to provide the iie<»essary facilities of staff, equipment, 
and subject matter, Including the natural and political sckaices necessary for a 
w(‘]l-rounded course of Instruction for training professional foresters and 
Investigators. 

A law for rural continuation instruction in Czechoslovakia, Tt. HtmxER 
{Wieurr fjondiv. Ztg., 10 (1920), No. 25, pp, iS5, /3d).— This is a statement of 
the provisions of a law passed on .7a unary 21), lt»20, by the General Assembly of 
Czecluxslovakia for tla* organization and n‘gulation of agricultural continuation 
schools. Free instruction is offered, extending over two or three years, d(*- 
pending on local oondition.s. Tlie winter months are di'voted to instruction in 
Iheory and tin* siimnuT months to practical work. The Ministry of Agriculture 
decides upon the establishment and disf‘ontirmanco of these schools, has charge 
of their higher administration ami of the provision <»f funds for tl)eir doveloje 
ment, and at the request of the local .school hoard, appoints the director and 
instructors. A course (►f study has been Issued by the ministry. * 

lOxtenslon education in the United States, ^1. K. Hoitns (Scot. Jour. Agr„ 3 
(1920), No. 2, pp. 220-225). — This is a d ('script ion of the organization and ad- 
ministration of the agricultural exhmsion education in the United States. In 
summarizing, the author places sp<'cial emphasis on the following points in 
the educational and economic aspects of this system : 

** It is a unified system, and provld(*s adequate means for bringing the 
results of scientific research to the peripl^ who are g(»ing to put them into 
practice, and at tlie sanje time, by correlating all agencies at work, it makes 
the results of this practice available for the determination of lines of future 
resear(‘h and for the guidance of Government poli(\v in the agricultural indus- 
try and in rural development.” It is part of a general education system and 
Is essentially a cooperative effort with the community as a basis, but at the 
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same time affordilng ample scope for the development of individual leadejrshlp 
and initiative. Its elasticity of form admits of its application to widely differ'* 
ing conditions and yet provides a common basis for the federation of rural 
interests. ** It provides a system into which the pupils, the farmer, and his 
family are integrated in a community organization, themselves providing the 
demonstrations of the results of scientific practice, and thereby securing that 
continuity of effort and permanency of result which experience has always 
shown can not bo attained by a specialist working alone.** 

By increasing production it has brought increased wealth to the Nation. 

“ It e^iables the Nation in any great emergency to reach with a minimum of 
time and expenditure the entire body of producers. ... It is a stabilizing 
force in the Nation, making for greater permanency in rural life and tending 
to preserve a more even balance between the town and the country population,” 

County agent work in the Northern and Western States, 1010, W. A. 
BroYD (t7. S, DcpU Agr,, Dept. Cire. J06 {1920), pp. 19, figs. 10 ). — This Is a 
report on the status and results of county agent work in farm crops, live 
stock, soil fertility, and farm homes and farm business in the Northern and 
Western States in 1919. It deals with the problem of personnel : coordination 
of extension effort; community. State, and national programs; farm manage- 
ment and farm economics; demonstrations; records and reports; some ex- 
tension agencies ; and an average week*s work for a county agent. The author 
concludes that “county agent work has passed safely through its period of 
greatest expansion and successfully withstood the danger of serious reaction. 
It has made good with the farmer, and the agent’s position of leadership in 
rural affairs is no longer questioned. The problem is not now so much one of 
further expansion as of training competent men to fill the positions, and 
keeping good men contented in the work.” 

Making things. — I, The four year rotation plan for vitalizing agriculture 
in the rural schools, P. G. Holden and 0. M. Carroll {Chicago: Internatl, Har- 
vester Co., 1919, pp. 12, figs. 55). — ^T^essons are outlined giving instructions for 
making practical articles from wood, and for rope work — the tying of knotKS 
and hitches and the making of splice.s. 

Forestry lessons on home woodlands, W. R. Mattoon and A. Dn.LK (17. R 
Dept. Agr. Bui, 863 {1920), pp. Jf6, pi. 1, figs. 20 ). — ^The lessons outlined in this 
bulletin deal with forest trees and forest types; the location and extent of 
woodlands; the economic value of the forest; products from the home forest; 
using, measuring, estimating, and marketing farm timber ; protecting the woods ; 
improving the home forest by cutting; the growth of trees and forests; forest 
reproduction; and woodlands and farm management. They have been pre- 
pared to give to the organized school work in agriculture an additional impetus 
In forealkry, to provide material for Instruction tliat is within the range of 
elementary pupils, and to furnish a topic for home projects. Each lesson 
states the problem and suggests sources of information, Illustrative material, 
topics of study, practical exercises, field study, and cnjrrelations. Lists of 
publications of the Department relating to forestry on farm woodlands, ad- 
dresses of State forestry departments, the Doyle rule for scaling logs, and a 
key to common kinds of trees and a list of 100 important forest trees of the 
eastern half of the United States, with descriptions by W. H. Lamb, are 
Included. 

MISGEIL&NEOITS. 

Report of Hawaii Station, 1019 {Hawaii Sta, Bpt, ^919, pp. 7$, pU. 10). — 
This contains the organization list, a summary by the agronomist in charge 
as to the work of the year, and reports of the divisions of horticulture, chem- 
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Istry, agronomy » plant pathology, poultry, and extension, and of the Qlenwood 
Substation. The experimental work recorded is for the most part abstracted 
elsewhere in this issue. 

Thirty-seventh Annual Report of New York State Station, 1918 {New 
York IState Sta, Rpt, 1918^ pp. VJI+Jf8iy pis, 37, figs, 5I),—This contains the 
organization list; a financial statement for the fiscal year ended June 30, 1918; 
a list of periodicals received by the station; meteorological observations ab' 
stracted on page 17 of this issue; reprints of Bulletins 44G-451, 453, 456, and 
457; Technical Bulletins 04 and 65; and popular editions of Bulletins 447, 450, 
and 451, all oi which have been previously noted; and of Clrculars^54, rev., 
Milking Machines (pp. 120-130) ; 56, The Standardization of Market Milk, by 
L. L. Van Slyke (pp. 131-339) ; 57, Insect Injuries of Apple Fruit, by B. B. 
Fulton (pp. 377-391) ; and 58, Counting Bacteria by Means of the Microscope, 
by R. S. Breed and J. D. Brew (pp. 140-151). 

Twelfth Annual Report of the IRckinson Substation, 1919 (North Dakota 
Sta, Bui 138 (1920)y pp. figs, 6’).— This bulletin consists of the twelfth annual 
rei)ort of this sub-staiion. The experimental work recorded is for the most part 
abstracted elsewhere in this Issue. 

Thirty-first and Thirty-second Annual Reports of Rhode Island Station, 
1918 and 1919 (Rhode Island l^ta, Rpt, 191Sy pp, 8; 1919y pp, JS).— These re- 
ports by the director include experimental work for the most part abstracted 
elsewhere in this issue or previously noted. 

Monthly bulletin of the Western Washington Substation (Washington 
FiHi.y West. Wash. Sta. Mo, Bui, 8 (1920). No. 3, pp. 81-^96^ figs. 2).— In addition 
to articles abstracted elsewhere in this issue, this number contains brief articles 
entitled Feeding Factor and Poultry Disease, by W. T. Johnson; and Sugges* 
tions for Holding a Dairy Cattle Sale, by E. G. Woodward. 
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Idaho fUnIversity and Station.— Dr. Alfred Horatio Upham /)t Miami Uni- 
versity has been appointed president, beginning December 1, 1920. Other 
app<^intments Include Dr. B. I-.. Taylor as Instructor in veterinary science vice 
0. 0. Williamson, resigned to engage In commercial work ; Ambrose W. John- 
son, a 1920 graduate of the university, as assistant animal husbandman in the 
station ; H. P. Magnuson of the Bureau of Soils, U. S. Department of Agricul- 
ture, as soils chemist; and T. C. Mead as associate professor of agricultural 
engineering in the xmiversity and associate engineer in the station. 

A branch seed laboratory has been established at the university, particularly 
for the use of seed growers, dealers, and farmers in northern Idaho. Consid- 
erable new equipment has been Installed and additional greenhouse space 
allotted for germination tests, 

Kentucky Station.— Miss Mary E. Sweeny, head of the department of home 
economics, has resigned to take a corresponding position at the Michigan Col- 
lege, beginning December 1. 1920. Maybelle Cornell has been appointed acting 
head of the department of home economics and Grace M. Whlttemorc, State 
leader of home demonstration extension agents. Other appointments include 
C. B. Williams as assistant professor of agricultural economics ; W. C. Pierce 
as assistant chemist ; P, J. Kielholz as assistant editor ; Dr. H. E. Stephenson, 
assistant professor of agronomy and assistant soil chemist at the West Virginia 
University and Station, as field agent in agronomy extension ; md Eleanor M, 
Enright as field agent in home economics extension. 

Minnesota Univ<‘rsity and Station. — Additional facilities for college and 
station laboratory work in horticulture and forestry and plant physiology and 
pathology have been provided by remodeling the horticulture and agricultural 
botany buildings at a cost of ,$90,000. 

A committee which has been considering for several months the feasibility 
of esfablishing additional schools of agriculture under the supcTvision of the 
university has recommended that no such schools be established for the present. 
It is advocated that further action be deferred at lea.st until (he Smith-Hughes 
schools shall have obtained their maximum efficiency and a thorough survey of 
the problem of secondary vocational education in agriculture and home making 
shall have shown that there Is a real need for additional schools to provide 
facilities not better obtainable by increasing the equipment of existing schools. 

Kecenr resignations Include those of Arthur L. Anderson as assistant pro- 
fessor of animal husbandry to accept a correspemding position In the Iowa 
College; George E. Holm as assistant agricultural biochemist, effective No- 
vember 1 to accept a position in the Bureau of Animal Industry, U. S. De- 
partment of Agricullure; G. F. Put tick, as instructor in plant pathology, 
effective Novomher 10; P, C. Clapp as farm management demonstrator in ex- 
tension work; R. C. Dahlb(?rg as assistant professor of agricultural botany 
and seed analyst: Albertha Gustafson as assistant State leader of boys’ and 
girls’ club work ; Anna Wentz as Instructor in entomology Frank Prolik as exten- 
sion specialist in plant pathology; and William Shaw and Georgia Durkin 
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as assistants In soils. Recent appointments include those of Norris K. Carnes 
as assistant professor of animal husbandry ; Charles L. Farabaugh as assistant 
in plant physiology ; Dr. Rodney B. Harvey, plant physiologist In the Bureau of 
Plant Industry, U. S. Department of Agriculture, as professor of plant physi- 
ology in the university and assistant plant physiologist in the station ; Guy II. B. 
Elliot as assistant professor of farm drainage; L. F. Garey, associate pro- 
fessor of agronomy in the Colorado College as assistant professor of farm 
management; John Husby as assistant professor of animal husbandry at 
Crookston; Earl A. Stewart as associate professor of agricultural physics; 
X U. Leversee as instructor in farm engineering at Morris; Alfrwl L. Harvey 
as instructor in animal husbandry; Florence Deflel as instructor in en omology ; 
Genevieve Burgan as instructor In textiles and clothing; A. G. Black as 
Instructor In farm management ; P. B. Barker as instructor In agronomy ; Ivottie 
Ward as instructor in home economics at Crookston; Amanda Ebersole as in- 
structor in home economics; and Raymond C. Rose as extension specialist in 
plant pathology. 

Nebraska University. — Dr. Ernest Anderson, formerly associate professor 
of chemistry In the Massachusetts College and for the past three years profes- 
sor of agricultural chemistry in Transvaal University (^»llege, Pretoria, has 
been api>ointetl professor of general chemistry, (tlarence E. Mlckel, extension 
entomologist, has resigned to accept a commercial position. 

New Mexico College and Station.— The n(‘W board of regents includes 
George (hirry, presidfmt, of Socorro; \V. A. Sutherland, sc'cretary-trea surer, of 
Las Cruces; and F. M. Bojonpiez, of Hillsboro; ISI. Manclell, of Albuquerque; 
and A. J. Fountain, of Mosilla. 

J. G. Grlflith. head of the department of biology and station entomologist, 
resigned! August 20, 1020, to accept a position in the higli school of Pasadena, 
Calif., and was snccwlcd Sei^teinber 18 by Dr. Robert Mlddlebrook. Rupert L. 
Stewart resigned Octob(‘r 20 as prof«‘.ssor of agronomy and station agronomist 
to accept a position In tlie high school of Ponrona, Calif,, and was succeeded by 
C. A. Thompson, aasistant profe.ssor of agronomy, for one month when he in turn 
accepted a imsition at the Washington College. S. W. Wentworth, assistant 
horticulturist, resigned Septeniiu'r 20 to accept a similar position at the New 
Hampshire College and Leon H, Leonian, assistant biologist, September 25, to 
take up advanced work at th<' University of Michigan. The latter jyosition was 
tilled by the appointnrent of W. Andrew Archer, a 1920 graduate of the college. 
Other resign at ion, s Include R, B, Thoniiison avS head of the poultry department 
and station ponltryman to accept a similar position at the University of Ari- 
zona ; V. F. Payne, nutrition chemist, to b(*come professor of chemistry in 
Palmer College, Albany, Mo.; and Stanley Brown as assistant chemist. F, E. 
Uhl has been appointed bend of the poultry department and station pJiultryman. 

North Carolina College, — Gordon K. Middleton, instructor in farm croi^, 
has been appointi'd by th(^ Southern Baptist Missionary Board to take charge 
of live-stock instruction in the Province of Hunan, China, where a model farm 
is to be established. , 

Oklahoma College and Station. — ^A. T. Widtwovth of Carmen has been ap- 
pointed to the State Board of Agriculture vi(‘e K. H. McLish. Glen Briggs, 
agronomist and horticulturist of the Guam Stntiim, has accepted an apiwint- 
ment ns research assistant in agronomy efftvtive March 1, succeeding H, H. 
Finneli, resigned to go into SmithTlughes work. Otis Wade, assistant professor 
of entomology, sever^ his connection with the college September 30, 1920. 

Oregon College and Station. — Roy O. Jones, county agent of Tillamook 
County, has accepted an appointment as associate professor of dairy produc- 
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tlon Vice L. W. Wing, resigned to become manager of a pure bred Ayrshire 
herd at Watsonville, Calif. Frank J. Kimoldi, assistant professor of horticulture 
at the Rhode Island College, has been appointed instructor in pomology and 
assistant pomologist; and Harry A. Lindgren, live-stock editor for Western 
Farm Life, extension specialist in animal husbandry. 

South Dakota College. — C. Larsen, director of extension work and dairy 
husbandman, has resigned to become director of a dairy products marketing 
department established by the Illinois Agricultural Association. 

Tennessee Univepsity. — Appropriations of $25,000 have been made fof new 
hog and sheep barns, and the construction of these buildings will be begun next 
spring. Recent appointments Include Joseph L. Gayle as assistant in agricul- 
tural chemistry, Frances L. Morrison as instructor in rural economics, Dr, 
Clarence II. Kennedy as Instructor in entomology, and Lewis H. Tiffany as in- 
structor in botany. 

Texas Station. — Dr. E. P. Humbert, chief of the division of plant breeding, 
resigned January 3 to accept a commercial position. E. B. Reynolds, superin- 
tendent of the Angleton Substation, was assigned to the staff of the main sta- 
tion December 1, 1020, vice H. H. Laude, whose resignation has been previously 
noted. V. E, Hafner, scientific assistant at the Chillicolhe Substation, has 
been appointed superintendent at Angleton. L. P. McCall has been appointed 
farm superintendent of the feeding and breeding substation. 

J. B. McNulty, dairy hu.sbandman, and O. B. McConnell, assistant animal 
husbandman, have also resigned, the former on January 1 and the latter last 
fall. 0. S. Rude has been appointed assistant entomologist In foul brood in- 
spection, succeeding W. E. Jackson, resigned. A. D. Jackson has been appointed 
executive assistant in charge of the publicity and editorial work of the station, 
beginning October 1, 1920. 

Vermont University and Station. — ^The State Board of Ifidiication has 
recomoiended the establishment by the legislature of a Teachers’ College in 
connection with the university. In anticipation of such action, arrangements 
have been made to give the second year of the normal training courses at the 
university to students who attended the two State normal schools which were 
closed August 1. 

Carroll M. Pike, director of the Theodore N. Vail School and Farms, has been 
appointed instructor in agricultural education and will assist in the supervision 
of agricultural teaching in the high schools of the State. Erwin W. Jenkins, 
formerly of the Bureau of Markets, U. S. Department of Agriculture, has been 
appointed assistant horticulturist 

Virginia Station. — R. C. Thomas, assistant plant pathologist, formerly em- 
ployed Jointly by the extension division and station, was transferred entirely 
to the extension division November 1, 1920. 

American Society of Agronomy. — The thirteenth annual meeting of this 
society was held at Springfield and Amherst, Mass., October 18 and 19, 1920. 
The program included an afternoon session on the general subject of teaching 
agronomy, the usual Joint evening session ^ith the Society for the Promotion 
of Agricultural Science, and practically an entire day’s symposium on liming. 

The president’s address was given by Director F. S. Harris of the Utah 
Station on Agronomists’ Part In the World’s Food Supply, Dr. Harris dis- 
cussed the possibilities for increasing food production in this country by ex- 
tending the productive area through Irrigation, drainage, dry farming, and the 
reclamation of waste and cutover lands and the increasing of the yield from 
lands already in cultivation by augmenting the fertility of ’the soil, better tillage 
metliods, and the improvement of crops by breeding. He pointed out that some 
development was possible In each of these ways, but that serious economic limi- 
tations precluded indefinite extension. 
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Th& other papers presented at the meeting included the following: Prerequi- 
sites for Agronomic Subjects, by L. E. Call ; The First College Course In Field 
Crops, by W. L. Slate, Jr. ; The Standardization of Courses in Field Crops, by 
J. B. Wentz ; The Teaching of Soils in Agricultural Colleges, by W* H. Steven- 
son and P. B. Brown ; The Teaching of Soils, by A. B. Beaumont ; The Teach- 
ing of Soils and its Ilelation to Crop Subjects, by M. F. Miller; The Need of 
Lime as Indicated by the Kelatlve Toxicity of Acid Soil Conditions to Different 
Crops, by B, L. Hartwell; The Influence of Calcium Salts on the Growth of 
Seedlings, by li. H» True; Liming in Its Relation to Injurious Organic Com- 
pounds in the * 8011 , by S. D. Conner ; The Comparative Effects of Varioas Forms 
of Lime on the Nitrogen Content of the Soil, by C. A. Mooers and W. H. Mc- 
Intire; The Influence of Liming on the Availability of Soil Potassium, Phos- 
phorus, and Sulphur, by J. K. Plummer; The Nature of Soil Acidity with Re- 
gard to Its Quantitative Determination, by W. H. Meintire ; The Value of Lime- 
stone of Different Degrees of Fineness, by W. Frear; Comparison between 
Magnesian and Non-magnesian Limestones, by A. W. Blair ; The Value of Lim- 
ing in a Crop Rotation with and without Legumes, J. G. Llpman; Liming as 
Related to Farm Practice, by F. D. Gardner ; and An Interpretation of the Re- 
sults in Ohio Station Bulletin 336, by W. J. Spillman. 

The meeting closed with an automobile trip through the Connecticut Valley 
to the Massachusetts Agricultural College, where the business session waa held 
in connection with the annual dinner. Officers were elected as follows ; Presi- 
dent, C. A. Mooers ; vice-presidents, S. B. Haskell and C. B. Lipman ; secretary- 
treasurer, P. E. Brown; and member of the advisory committee on agronomy 
to the National Research Council, Robert Stewart. 

Association of Official Agricultural Chemists. — The thirty-seventh annual 
convention of the association was held November 15-17, 1920, at Washington, 
D. C., with a registration of over 300. 

The usnal reports of the referees and associate referees were read and 
discussed, and in addition the following papers were presented: Pickering 
Bordeaux Sprays, by F. C. Cook; Details of Crude Fiber Method, by G. L, 
Bidwell and L. B. Bopst ; Detection of Reground Shorts, by J. B. Reed ; De- 
tection of Reground Shorts, by D. B. Blsbee ; The Distillation Method for Esti- 
mating Borax in Mixed Fertilizers, by J. M. Bartlett; Limitations of the 
Present Official Methods of Analysis for Insoluble Phosphoric Acid in Dicalcium 
Phosphate, by H. P. Nelligan ; The KJeldahl Nitrogen Method and its Modlflca- 
tlon, by A. B. Paul and E. H. Berry ; The Cryoscopy of Milk, by J. Hortvet ; 
Determination of Total Carbon Dioxid In Baking Powder, by C. S. Robinson; 
The Detection of Methyl Anthranllate in Fruit Juices, by F. B. Power ; Effect of 
Use of Different Instruments in Making the Test on the Mold Content in To- 
mato Pulp, by B. J, Howard; A Note on the Polarization of Cider Vinegar, by 
E» W. Balcom and E. Yanovsky ; Salad Dressings and their Analysis, by H. A. 
Lepper; and Cacao Products with Special Reference to Shell Content, by B. H. 
Sllberberg. 

The program of the second day included addresses by the retiring president 
of the association, Dr. H. C. Lythgoe, and by the honorary president, Dr. H. W. 
Wiley, The former spoke on The Application of the Theory of Probability to 
the Interpretation of Milk Analyses, while the latter discussed informally two 
subjects of current interest, vitamins and botulism. In tlie afternoon the asso- 
ciation was addressed briefly by Hon. E. T. Meredith, Secretary of Agriculture, 
who emphasized the value and growing appreciation of research in agriculture. 

The principal discussion In connection with the reports of the general com- 
mittees at the closing session was in regard to the report of the committee on 
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editing method of analysis. The chairman of this committee, E, B. Dodllttle, 
announced the publication of the first edition of the revised Official Methods 
(noted on p. 9 of this Issue), and placed before the association the sugges- 
tion made at the previous convention that for the benefit of students in 
agricultural colleges reprints of the more Important sections be made or that 
a cheaper edition of the entire book be issued to be sold only to students.* 
After prolonged discussion the question was laid on the table for another 
year. It was voted that changes in methods made during the year and adopted 
at the annual meeting be published immediately after the meeting and dis- 
tributed to subscribers. A committee of six was appointed to 'serve for five 
years to attend to this and other matters in connection with the OlTlcial 
Methods. 

Owing to the death early in the year of the sugar referee, A. H. Bryan, no 
wwk has been done by the committee on the study of quartz plate standardiza- 
tion and normal weight appointed as a result of the discussion following Dr. 
Bryan's report at the last meeting (E. S. K., 41, p. 799). The committee was 
continued for another year. Resolutions were offered on the death of Dr. Bryan 
and of Dr. A. F. Seeker, another member of the association. 

A letter from II. E. Howe, secretary (»f the Crop Protection Institute, recently 
organized through the National Research ('ouncil, was read, requesting that the 
association elect two of its members to serve on the hoard of trustoi‘s of the 
institute. The matter was referred to the executive board for action. 

The method introduced at the last convention of grouping allied subjects 
under the charge of a general referee, with associate referees for special 
topics under the general subjects, is to be continued with the following gen- 
eral referees: Water, J. W, Sale; tanning materials and leather. K. P. Veitch; 
insecticides and fungicides, J. .1. T. Graham; soils, W. H. Meintire; testing 
chemical reagents, G. C. Spencer; foods and fet'ding stuffs, J. B. Reed; sac- 
charin products, H. S. Paine; fertilizers, R. N. Brackett; inorganic plant 
constituents, A. J. Patten; drugs, G. W. Hoover; nitrogcqi in foods. I. K. 
Phelps; dairy products. J. Hortvet; fats and oils, G. S. Jamieson; baking 
powder, L. H; Bailey; non-alcoholic beverages, W. W. Skinner; eggs and egg 
products, H. L. Lourie; food preservatives (saccharin), M. G. Wolfe; coloring 
matter, W. E. Mathewson; metals in foods, W. F. Clarke; pectin in fruits 
and fruit products, H. J. Wichmann ; canned foods, R. W. Baleom ; cereal foods, 
C. H. Bailey; vinegar, N. J. Geagley; flavoring extracts, C. D. Howard; meat 
and meat products, C. R. Moulton; spices, A. E. Paul; cacao butter, W. F. 
Baughman ; coffee, H. A. Lepper ; and tea, R. E. Andrew. 

The officers for the coming year are as follows: President, W. F. Hand; 
vice-president, F. P. Veitch; secretary and treasurer, 0. L. Alsberg; and addi- 
tional mtobers of the executive comxnittoe, A. G. Patten and H. D. Haskins. 
Members of the committee on recommendations of referees and revision of 
methods are for subcommittee A. B. B. Ross, W. H. Meintire, and C, 0. McDon- 
nell; subcommittee B, H. C. Lytbgoe, E. M. Bailey, and C. A. Browne; and 
subcommittee 0, R. B. Doolittle, W. D* Collins, and W. W. Randall. The 
chairmen of other committees are as follows: Editing methods of analysis, 
R. E. Doolittle ; vegetation tests on the availability of phosphoric acid in basic 
slag, H. D. Haskins; testing materials on the subject of agricultural lime to 
cooperate with a similar committee of the American Chemical Society, W. H. 
Meintire ; revision of methods of soil analysis, C. B. Lipman ; and quartz plate 
standardization and normal "weight, P. Bates. On the board of editors of the 
Journal W. Frear succeeded L. L. Van Slyke, 
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The interests of agricultui'al investigation are to a large extent 
bound up with those of the large organizations and movements per- 
taining to general science. They are not something separate and 
apart, and they are not different in quality with respect to the whole 
body of science. Indeed, the relationship is closer to-day than ever 
before, notwithstanding the, advancement of S])ecial investigation in 
agriculture, partly because t)f the more intricate character of the 
present problems, and partly because of the greater liearing on them 
of much that is going on in general science. It is not logical, there- 
fore, to attempt too sharp or sweeping a .segregation. 

Although the organization of agricultural science has departed 
from that defined by the basic sciences, its fundamental relationships 
to the latter can not be lost sight of ; and although in its develop- 
ment there has been much spec-ializution, the specialists need to retain 
in some degree their affiliations with the field of general science. 
Especially is this the case with respect to their organizations. Agri- 
cultural investigators must employ the methods and the materials 
of science as far as they are available and suited to their purpose. 
They may profitably take account of the trend in special branches 
of science and of new disclosures even though these do not apply 
directly to the questions before them at the time. On the other hand, 
they may advance the inferest in investigation of agricultural ques- 
tions by presenting their studies to the students of general science, 
and securing their suggestions and where possible their participation. 

Specialists in several branches of agricultural inquiry havt* been 
led to organize societies devoted to their particular fields, in some 
cases because at the time there was not a place for their discussions 
in the general science organizations. These have Iwen extremely use- 
ful in uniting and stimulating the interests of such inquiry, and in 
giving expression to the progress of investigation. They have 
helped to gain broader recognition for it and to attract attention to 
the field. But to a certain extent these agi’icultural organizations 
and their members have been disposed to hold aloof from the more 
general associations ©f science. This has been a mistake, and has 
cut them off from an important means of growth and influence, 
Their own science is not less entitled to a place there because it has 
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application to agricultural welfare, and such place is now more 
freely accorded it. Because a man is working in the field of practi- 
cal problems it should not follow that his interest is limited to mat- 
ters which bear directly on his problems. There is a danger in too 
close restriction of intei'est to certain practical phases or applica- 
tions of scientific questions. While these agricultural specialists will 
wish to meet together for the consideration of topics in their sjMJcial 
fields, their natural affiliation in general scientific matters is witli the 
organizations representing the various departments of science as a 
whole, in which their specialties root. As men of science their 
broader contacts are thus preserved, and in addition they may gain 
much of value from association with persons identified with related 
or bordering lines. The .stimulation which results is of a different 
type from that afforded by a more specialized group. There is a 
challenge in a great body of men and women laboring to advance 
knowledge in their respective fields which no live worker can fail 
to feel. 

The broadening realization of these things is reflected in the in- 
creasing extent to which the meetings of the American Association 
for the Advancement of Science are attended by agricultural workers. 
This was particularly noticeable at the recent meeting at Chicago. 
There seemed to be an unusually large number of persons from the 
agricultural institutions, some of them coming from a considerable 
distance. This is esi)ecially noteworthy in view of the unusual ex- 
pense of travel at the present time. Not a few station people have 
felt so keenly the disadvantage of missing these meetings that they 
have been willing to defray a part of their expenses, or in some cases 
the entire amount. But a noticeable feature of the attendance was 
the small number of experiment station directors. There were less 
than a half dozen of these present, although the location was a central 
one, and among these several were of the assistant or associate grade. 

Such a meeting offers a remarkable opportunity for keeping in 
touch,, with what is being done in the broader ranges of science, of 
not only maintaining interest but learning about men and their work, 
following the trend of thought, seeing what matters are receiving 
attention. As director of a i-esearch institution broad sympathies 
and familiarity are important. It is not enough to be familiar with 
the phases with which a particular station is concerned, or even the 
conventional lines of agricultural inquiry, but there nee^ to be occa- 
sional opportunity for contact with the leaders of science, for menus 
by which a man may continue to grow even if he is not pejrsonally 
engaged in research. What one may get out. of such a gathering 
rests largely with himself. 

The generosity of many directors has doubtless led to sending thrir 
staff m«nbers, and staying behind themselves to attend to the many 
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other things assigned them besides the management and guidance of 
the station work. But the question is a pertinent one whether, from 
his position and the responsibilities resting upon him, the director 
can afford not to attend such gatherings from time to time, where so 
much that is helpful may be gained. 

Rarely if ever has there been an occasion combining so many 
papers which bore directly on agriculture or found their chief ap- 
plications there, as the Chicago meetings. This is doubtless due in 
part to the fact that it was the second of the greater convocation 
meetings of the Association and of the national scientific societies as- 
sociated 'with it. It w'as the largest meeting of its kind ever held, 
both in range and in attendance. In addition to fourteen sections 
of the Association it embraced forty-one national scientific societies, 
the programs of which covered the broad field of the natural and 
exaict sciences. 

The papers of agricultural interest were confined to no single 
section or society, but were scattered through the various programs, 
illustrating the present range of agricultural inquiry and the larger 
attention ^\'hich the subject is receiving in quarters where it was not 
formerly accorded a place. There was, however, greater differentia- 
tion within large groups than formerly, many sections breaking up 
into subsections to pi^ovide programs relating to special subjects; 
and joint sessions and symposiums were conspicuous features. This 
was a logical provision in view of the large number of separate 
organizations meeting during the week, and it served not only to 
bring together somewhat widely scattered interests, but also to give 
a wider range to some of the proceedings. The importance to many 
of such a national assembly is not merely, and perhaps not primarily, 
the opportunity for hearing reports of progress in special fields, but 
the chance to get a more extended survey and to secure a composite 
of views. 

This opportunity was afforded, for example, by the joint and 
separate meetings of the Federation of American Societies for 
Experimental Biology, which held much of interest for students in 
that field; and in bacteriology by the subsections for general and 
technical, agricultural and industrial, and public health bacteriology, 
pathology, and immunology. The botanists likewise broke up into 
subsections for morphology, anatomy and cytology, physiology, and 
mycology; and the sessions for genetics held by them and by the 
zoologists and the American Society of Naturalists were so scheduled 
as not to conflict. The lengthy programs of the American Phyto 
pathological Society and the Association of Economic Entomologists 
were arranged topically, with informal conferences on bean diseases, 
potato fliseases, etc. ; and a symposium on dusting as a means of con- 
taining disease and insect pests was presented at a joint session of the 
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two organizations* The physiological botanists held a joint session 
witli the ecologists on topics of common interest in that field, and gave 
up another session to an invitation program of bio-physical papers* 

At a union of all biological organizations arranged by the Ameti- 
can Society of Naturalists, the retiring president of the latter, Dr* 
W. M. Wheeler, gave an address on the organization of research, 
emphatsiziiig the difficulties and objections, and predicting the ulti- 
mate failure of efforts in that direction. On the other hand, the 
president of the American Association of Economic Entomologists, 
Prof. Wilmon Newell, discussed the organization of work in economic 
entomology in an optimistic strain, stressing the importance of 
cooperation particularly in carrying out large undertakings, and 
approving the latest addition in the cooperative field, the Crop Pest 
Institute. 

The Socictj'' for Horticultural Science had an extensive and ex- 
cellent program which well expressed the advancement being made 
in i‘ 0 search in that field. An attendance of some seventy-live persons 
evidenced the continued success of the plan of holding meetings of 
this society in connection with the American Association. For the 
first time in its history, the American Society of Agronomy also met 
with the Association, its main program consisting of a symposium on 
present knowledge of methods of corn breeding, with paj)ers sched- 
uled from nine different workers in that field. 

Two large gatherings worthy of special notice in this connection 
were a joint session of the Botanical Section, the Botanical Society 
of America, and the American Phytopath ological Society, and an- 
other of the botanists and phytopathologists with the American So- 
ciety of Agronomy. At the first of these Dr. L. H. Parnmcll de- 
livered the retiring a<]dross as vice-president of the Sec^tion of 
Botany, on Some Phases of Economic Botany, and a symposium 
was jiresented on the relation of botany to human welfai’e, by C. R. 
Ball, H. 0. Cowles and F. L. Stevens. The other joint session, in 
charge of the American Society of Agronomy, was composed of in- 
vitation papers by E. C. Stakman, summarizing Recent Investiga- 
tions on the Black Stem Rust of Wheat and other Grains, by C. V. 
Piper on Plants and Plant Culture, and by H, L. Shantz on Natural 
Vegetation and Agriculture in Africa, illustrated with lantern slides* 

Dr. Pammell’s address had particular reference to the applica- 
tions of botanical study to agriculture, and was an earnest plea for 
the larger development of such study by botanists* He declared, 
for example, that we have only scratched the surface so far as the 
real problem of cereal production is concerned, and that further 
advance offers attractive opportunity for botanists in studying the 
physiology of the nutrition of leading cereal crops, problems of 
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pollination under different climatic conditions, the breeding of 
varieties of cereals resistant to disease, etc. In his opinion, there 
never was a time when research on cereals and agricultural crops 
was as impoiHant as it is to-day.” 

As to the attitude of botany in the past. Dr. Painmell declared that 
‘‘we have allowed some splendid fields of work to slip away from us, 
largely because we were indifferent to the problems of agriculture.” 
Referring to the taking over of some phases of plant breeding, physi- 
ology, and the soil relations of plants by workers in agriculture and 
horticulture, he maintained that “this work w^hen botanical should 
find its place under the head of botany,” and he urged “ a new era in 
botanical work ” under which these various phases of activity would 
find their rightful place both in teaching and in research. 

1‘liere is substantial ground for a plea for greater participation by 
botanists in lines of reseundi which concern cultivated plants and 
will thus help on the solution or better understanding of methods 
relating to their culture and productivity. Their services may be 
of great value, and a sympathetic and appreciative attitude toward 
agricultural investigation may help greatly in training workers for 
that field, But it seems doubtful whether all botany in its relations 
to agriculture can be assembled or held under one main department, 
any more than all chemistry or bactoriologj'^ can. These are methods 
and means of investigation as well as dei)artments of science. Ex- 
perience has quite clearly shown the importaiK'c of specialists who 
deal directly with the sciences as related to agricultural problems. 
These problems are usually broader than the field of any single 
natural or jihysical science, and they recpiire for their solution and 
interpretation both an agricultural outlook and the bringing to bear 
of methods and data pertaining to various branches of science. 
While there is still abundant field for the science of botany both in 
the training of agronomists and horticulturists and in currying out 
fundamental investigation, the nature of agricultural problems will 
hardly permit the organization of invewStigation on the strict Ji)asis of 
the natural sciences. 

This matter of the attitude and the relations of botany toward 
plant culture was considered by two other speakers in a very frank 
and forceful way. Both of these may now be ranked as agronomists, 
who have come up to their present economic positions through the 
science of botany and have an appreciation of the botanical point of 
view as w^ell as that which pertains to cultivated crops. 

In the first of these papers, Carlton E. Ball showed that whereas 
the important early contributions to botanical science were in the 
field of what is now called applied or agricultural botany, and cul- 
tivated plants were for centuries felt to be worth} of the attention 
ef the greatest botanists, a change became apparent in the nineteenth 
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oentury which marked the elimination of the discussion of crop 
plants from manuals of botany and the shunning of the study of such 
cultivated plants by the great majority of botanists. Such a dis- 
crimination was particularly untimely as it came when the biological 
sciences were becoming widely appreciated and far reaching develop- 
ments in agricultural teaching and research were about to take place. 
A wall V as thus erected which shut botany off from part of her own 
iiomain, a separation from wdiich, as was pointed out, both botany 
and agronomy have suffered. 

The relation of cultivated plants to so fundamental a phase of 
human welfare as the very means of subsistence gives botany an un- 
paralleled economic connection. The most promising means of in- 
ei’easing the food supply, it was maintained, lie in the improvement 
of the present crop plants and the finding of new ones, and in this 
task all phases of botany, including taxonomy, morphology, physi- 
ology, ecology, genetics, and pathology, must contribute largely if 
substantial progress is to be made. There is no lack of opportunity, 
therefore, or of inspiration to be derived from the field. The need 
was emphasized for botanists who appreciate the fundamental im- 
portance of full taxonomic knowledge of crop plants, and of agron- 
omists who have had good foumlation training in systematic botany 
derived largely from the study of such plants. For these the botani- 
cal departments of the universities and the land grant colleges must 
be looked to. The attempt was made, furthermore, to enlist the co- 
operation of iionagricultural institutions, often possessing excep- 
tional equipment and facilities, in studies directed at cultivated or 
crop plants, in order to aid in advancing inquiry so greatly needed. 

The other paper in this connection, by C. V. Piper, was a frank 
and searching critique of the attitude and the claims of botany with 
respect to agriculture, and an argument for plant culture as being far 
more than applied botany. He took issue with the fn»quent claim 
that the major part of agriculture is something applied from lK>tany, 
chemistry, geology, etc., and held that “ninety per cent of the gar- 
nered knowledge of botany in the traditional sense has no obvious 
relation to plant culture.” He showed that historically the develop- 
ment of plant culture has been almost without contact with botany 
or the study of plants, as is evidenced by the discovery of food plants 
and their improvement by primitive men, and the development of 
modern methods of plant culture by farmers, gardeners, agronomists, 
and horticulturists. Like the other speakers, he referred to the ad- 
mitted separation of botany from plant culture, a “ feeling of superi- 
ority” long recognized as an important element jn preventing more 
cardial relations between conventional botanists and plant culturiste* 

Combating the view that plant cultcre is made up largely of 
botany, Prof. Piper explained that the plant culturist is concerned 
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first of all ill the methods’ that make for the successful culture of a 
plant, and secondarily in the factors or factor complexes that affect 
quantity or quality of yield, matters ^vith wliicli the botanical text- 
book does not concern itself. lie made tlie rather startling statement 
that ninety per cent of whnt i^ known of ])ractical metluxls in plant 
culture is almost ])urely empirical — made up of observed or experi- 
mental facts which ar(‘ not yet explained or tlu^ reasons for them 
understood. "But he contended that this is nevertheless real knowl- 
edge as measured by the lH‘st of standards: it works in practice 
however little we may know about the underlying causes or factors.” 

Again, the actual knowledge we ha\e of soil productivity and of 
fertilizers, likewise largely em]!)iri(‘al, has been derived almost en- 
tirely from other sources than botany: and in the important discov- 
ery by darner and Allard of the connection between the growth 
stimulating factor and the daily leiurth of illumination, the approach 
to the problem and tlu* jnogress in its solution ‘"was purely from the 
agronomic vi(‘VA point an<l w ith the ohje(‘t of sohing an agronomic 
piizzh'.'*' Tills was . s(mI as an illustration of the fact that ‘"the plant 
culturist gets a diff(‘r<‘nt contart with plant ]>Iienomena than does 
tlie botanist of tlie laboratory,'' and it was sliown by numerous ex- 
amph‘s how^ different j)lant cultural [iroblems are from those consid- 
ereil in tlie com (‘ntional botany of the scliools. No revolutionary 
))ractice in agriculture is tracrable to the efforts of botany as su(‘h, 
and tin* conclusion w'as reached that the latter “seems truly to have 
negl(‘<*te(l its splendid opjxirt unities in its adherence to the fetish of 
pure scieuc(\" 

Keferriug to the movement for a closer union of all scientific socie- 
ties (*ouctM*ned wdtli ])lants, whi<‘h has reacluMi a definite pro])osal for 
the organization of a ])r()ad American Plant Society, Prof. Piper 
felt that theiv is every reason for such closer union which would lead 
to better inntnal uiidm'staiubng and recipnx'al effort. *" The complex 
and obscure factors imolved in crop ])roduction need for their solu- 
tion a far greater number of botaiiically trained investigators,” he 
said; and he exi>resso(l tlie hope that botanists wull more and more 
devote their energies to this field of imestigation so vital to human 
welfare. 

Prof. H. C. Cowles, in enqdiasizing the practical relations of ecol- 
ogy and its applications in the cultivation of jilants, urged more 
attention to the study of wdiat he called plant science,” and likewise 
suggested the eolleclion of all the forces engaged in it in one large 
organization. 

The holding of these joint sessifms and the meeting of the Society 
of Agronomy wdth the American Association was therefore most 
25785*^—21 ^2 
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timely, and was accompanied by a considerable discussion of means 
for bringing together future meetings of these scattered but related 
interests in agricultural questions. It is suggested that the Section 
of Agriculture might form a logical nucleus around which such a 
grouping could be effected. 

In its isolation there has been some confusion and doubt in the 
past aq to what this section should embrace. It was designed origi- 
nally to give recognition to the broad applications of science in re- 
lation to the agricultural industry, and was not intended to deal in- 
dependently with matters which relate specifically to the subject 
matter covered by any other section or body of specialists. Without, 
therefore, infringing upon any other group by encouraging the pre- 
sentation of results of technical investigation in the different 
branches of agricultural research, the section may fill a useful func- 
tion by providing a place where problems of the industry resting on 
science can be considered in their broader aspects. It may thus 
furnish a forum where representatives of different branches of 
science may meet on a common ground to consider matters which 
have a common interest or bearing. 

In the growth of specialization and the segregation that follows, 
there is danger that the scientist may be narrowed in the relations 
of his science and may become absorbed in it to the exclusion of 
contacts which must be established when the time comes for its 
application. It is wholesome also to see what men in related 
branches of science are thinking about and to get their reaction on 
the application of a finding or a theory. Without this there have 
already been some strange generalizations. 

These advantages are peculiarly important in the case of a subject 
like agriculture in which questions are usually broader than indi- 
viduals or even branches of science, and in which close contact be- 
tween general science and the industry is essential. Whether those 
who are laboring in lines which have importance for agriculture are 
workiiijg singly and independently, or under some common plan of 
cooperation, there is great advantage in a conference of minds which 
guards against narrow provincialism and maintains a proper sense 
of proportion and balance. 

It is becoming quite clear, therefore, that the Section of Agricul- 
ture can best serve as an agency for drawing together the various 
interests that center in agriculture, and giving these agricultural 
aspects more adequate expression in the national association of 
science. This view was emphasized by Dr. A. F. Woods in his 
vice-presidential address at Chicago, which dealt specifically with 
The Future of Agricultural Science in the American Association 
for the Advancement of Science. In this he showed the changed 
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attitude of general science toward economic subjects, well illus- 
trated by the fact that research workers in the field of agriculture 
are now accepted on the merits of their work, and that the subject 
has been taken up by leading universities and the Eockefeller 
Foundation for Medical Research, as well as being incorporated 
with all biology in a division of the National Research Council. 
Since agriculture draws from all sciences and represents th« chief 
economic ' application of several of them, he maintained that the 
Section of Agriculture “ should be the largest and livest section of 
the Association,” and should constitute the agricultural focus of it. 

Dr. Woods’ address served to crystallize in the minds of those 
present a view which has been gaining ground for some time, and led 
to the formulation of plans to carry out this purpose at the next meet- 
ing. This can be accomplished by arranging for joint sessions with 
appropriate sections or societies, which will offer opportunity for 
broader presentation and discussion. 

The programs of the Section of Agriculture have been uniformly 
good from the start, and the one at the Chicago meeting contained 
much which persons interested in agricultural questions could ill 
afford to miss; but the conflict rather than the lack of interest has 
stood in the way of the section attracting the attendanc.e it properly 
deserves. By making it a center for the many-sided consideration of 
broad topics in agricultural science, the meetings of the Association 
will be given a new interest to many and the section made more gen- 
erally useful. 
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The ragweed pollen proteins, F. W. Heyl and H. H. Hopkins {Jour. Amer. 
Chem. Soc.f 42 (1920) ^ No. 8, pp. 1738- JU/S). --In continuation of the senior 
author's study of ragweed pollen previously noted (E. S. R., 40, p. GOT), 
analyses by the Van Slyke method are reported of the glutelin and albumin of 
the pollen and of two forms of protfoses, one isolated from the pollen by 5/10 
to 10/10 saturation with ammonium sulphate and the other the entire fraction 
further purified by dialysiai Tyrosin was determined by the colorimetric 
method of Polin and Denis. The results obtained are summarized in the fol- 
lowing table: 

Amino acids in the ragweed pollen proteins. 


Ammo acid. 

Proteoso 

5AO-10/10. 

rrotef)so 

(enure) 

dialyzed. 

j Glutelii). 

Arginin 

Per cent. 
1.48 
Absent 
3.70 
0.78 
Absent 

1 

Per cent I Per cent. 
2.08 i 4 flft.4 7 

HiBtidin ! 

A bsent 

4 48 

1 10 
Absent 

1.60,2.3 

7.66,6.6 

4 7 
Absent 

Lysin 

Tyrosin 

Tryptophan 



Albiimtn. 


Per cent. 

«. If) 
Absent 
8.7rt 
2. 7ft, 2 83 
Absent 


The influence of the substrate concentration on the rate of hydrolysis 
of proteins by pepsin, J. H. Northbop {Jour. Gen. Physiol., 2 {1920), No. 6, 
pp. 595-611, figs. —Continuing the studies on pepsin previously noted (E. S. 
■R., 43, p. 611), evidence is presented that for any given concentration of pepsin 
the relative rate of digestion of concentrated and of dilute protein solutions Is 
always the same. The rate of digestion and the conductivity of egg albumin 
solutions of different concentrations were found to be approximately propor- 
tional at the same H-ion concentration. This Is explained on the hypothesis 
that the ionized protein is largely or entirely the form which is attacked by 
the eiipyms. An increase in the viscosity of the protein solution was found to 
diminish the rate of digestion, probably on account of the retardation of the 
diffusion of the enzym. 

On inulin in the globe artichoke, R. Okey and A. W. Williams {Jour, 
Amer. Chem. Soc., 42 {1920), No. 8, pp. 1693-1696). — The authors report the re- 
sults of proximate analyses of the edible portion of the globe artichoke {Cyanara 
scolymus) and estimations of its content in inulin. The average results of at 
least two check determinations of the usual constituents were as follows: 
Moisture 85.5 per cent, ash 1.1, crude fiber 2.4, protein 2.8, ether extract 1.4, and 
total carbohydrate (by difference) 6.8 per cent. 

Estimations of Inulin by the method previously described by the senior author 
(E. S. R., 41, p. 12) showed its presence to the extent of about "2.5 per cent. 

Pectins in various plants, A. J. W. Hornby {Jo^r, 8oc. Chem. Indus., 39 
{1920), No. 14, p. 246T).— The results are reported of determinations, by the 

no 
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method of von PYllenberg (E. S. R,, 40, p, 202), of the pectin content of differ- 
ent parts of fresh vegetables, fruits, see<ls, an(i cattle feed. 

Different parts of the same root varied In i)ectin content, more being found 
in the epidermal tissue than in the cortex. Exposure to light, as in sprouting, 
and mechanical injury to the tissues apparently have a tendency to increase the 
pectin content of the exposed or injured part. It is suggested tlmt the 
pectin has a protective effect, especially against insect attack, possibly through 
the splitting off of methyl alcohol from the pectin by the digestive juices of 
the Insect. 

Fat associated with starch, T. C. Taylor and J. M. Nelson {Jour, Amer, 
Chem. xSfor., Jf2 {1920) ^ 'No, 8, pp. 1726-1738), — Prom a study of the question as 
to whether the fatty material present in the “ refinery mud,” occurring in the 
sugar liquid after the hydrolysis of cornstarch In the manufacture of glucose, is 
an inherent part of the starch itself or Is extraneous matter accompanying the 
starch from the kernel, the following conclusions were drawn : 

The major part of the fatty material present in starch can not be removed 
by solvents before hydrolysis. Hydrolysis of cornstarch freed of t^xtraneous fat 
liberates fatty acids when hydrolysis has reached the erytlirtMlextrin stage. 
The Iil)erati‘d fat is principally palmitic acid, but an unsaturated substance of 
unkiK>wn structure also occui*s with It. It is thought that the palmitic acid is 
attached indirectly to tlie carbohydrate but directly to the unsaturated com- 
ponent. 

Starches from other sources than corn w'ere also found to contain combined 
fat in varying amounts. 

Practical standard! %ati on by chemical assay of organic drugs and galeni- 
cals, A. B. Lyons {Detroit: Nelson, Baker <£• Co., 1920, pp. 397), — Thi.s manual 
consists of a selection, with references to the original literature, of chemical 
methods for tlie standardization of organic drugs and galenicals, togethtT with 
a few biological methods of assay. The subject matter is treated in two parts. 
Tile iirst on General l*rlnciples and Procetlures deals with preliminary opera- 
tions in the assay of crude drugs, general methods of extraction am^ determina- 
tion of alkaloids, routine procedures for the as.say of alkuloidal drugs and 
galenical preparations, the constituents and general principles of assay of 
volatile oils, and the iodiii absorption value of ttxed oils and fats. 

Part 2 on Details of Methods of Assay and Standardization of Individual 
Drugs outlines the methods for the standardization of stxjcial alkuloidal, non- 
alknloldal, cathartic, and nonpotent vegetable drugs, essential oils, epiiiephrin 
and glandular extracts, organic principles and synthetics, carbohydrates, and 
digestive enzyms. 

A brief note on recent advances in alkalimetry, a list of molecular 4nrmulas 
and weights of the substances treated In the previous chapters, and lists of 
apiiaratus and reagents required complete the volume. 

A wash bottle furnishing a continuous stream, H. Kuctn {Chem, Ztp., 
{1920), No, 97, p. 599, fig. i).-~-By passing over the stopper of an ordinary wash 
bottle a stoiK‘ock with a suitable ring oi)ening and attaching to tlie usual mouth- 
l>iece of the wash bottle a plec*e of rubber tubing which is brought up through 
the stopcock and terminates in a short piece of glass tubing serving as a mouth- 
piece, an. arrangement Is secured by means of which a continuous stream last- 
ing for 30 or 40 seconds cun be produced. This Is accomplished by filling the 
flask nearly full with the wash water or liquid, opening the pincheock, blowing 
through the mouthpiece for a second or two, and then closing the piuchcock. 
The device is recommended particularly for use with wash liquids from which 
Uiere is danger of Inhaling poisonous or hot gases. 
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Note on the nee of alundnm filtering emcibleB, D. T. Englis (Jour, lndu$. 
and Engin, Chem,t 12 (1920), No, 8, pp, 799, 800, fig, 1), — Suggestions are given 
for the technique to be employed in the use of alundum in place of Gooch 
crucibles for filtering olf cuprous oxid in the determination of reducing sugars. 

Notes on the preparation of cupferron, D, R, Kasanof (Jour, Indus, and 
Engin, Chem., 12 (1920), No. 8, p, 799), — ^For securing a consistently good yield 
of phenylhydroxyhiinln for use in the preparation of cupferron, the author 
describfis a method in which the phenylhydroxylarain is prepared from nitro- 
benzene with the use of amalgamated zinc dust 
A study of a decolorizing carhony J. O. Bock (Jour, Amer, Chem. Soc,, 42 
(1920), No, 8, pp, 1564-1569), — The extent to which a decolorizing carbon re- 
moves nitrogenous and other constituents from biological fluids was investi- 
gated by analyses of urine before and after treatment with the vegetable carbon 
Norit The procedure in most of the experiments consisted in shaking a meas- 
ured quantity of urine (100 to 200 cc.) with a weighed amount (usually 5 per 
cent) of Norit and filtering after thorough mixing was accomplished. Deter- 
minations on samples of the untreated and treated urines included total, am- 
monia, and urea nitrogen, creatinin, uric acid, phosphates, and chlorids. De- 
terminations were also made of the effect of Norit on pure glucose solutions of 
different strengths, of the effect of various amounts of Norit vm urine, and of 
the comparative effects of commercial and washed Norit. 

The total nitrogen was removed from the urine by Norit to the extent of 
about 15 per cent, with a proportional removal of ammonia and urea nitrogen. 
The loss in creatinin amounted to from 60 to 90 per cent, and uric acid was 
almost quantitatively removed. Phosphates were decreased in amounts vary- 
ing from 12 to 89 per cent, but only a small percentage of chlorids was removed. 

The decrease in gluco.se was comparatively small in sugar-containing urines, 
but was much higher in pure solutions of the sugar. It is pointed out that this 
indicates that when several solutes are present in a solution, each of them is 
adsorbed le.s.s than when they are present separately. 

Contribution to the chemistry of phosphomolybdlc acids, phosphotnng- 
Stic acids, and allied substances, H. Wu (Jour, Bioh Chem,, 4$ (1920), No, 1, 
pp, 189-220, fig. J).— This contribution consists of an historical review of the 
literature on the phosphomolybdlc and phosphotungstic acids, a classification 
of these acids with their properties and reactions, a discussion of the conditions 
of their formation, simple methods for the preparation and analysis of the more 
important complex acids, a theoretical consideration of the reduction of these 
acids with illustrative experiments, and suggested applications of their use in 
analytical chemistry. The appllcation.s, which involve the use of the mixed 
acids cShtalning 1 part of PaO# to 18 of MoOs, include their use for the detec- 
tion of minute quantities of copper and of phosphoric acid, for the colorimetric 
determination of phosphoric acid, and as inside indicators for oxidation-reduc- 
tion titrations. 

The use of organic solvents In the quantitative separation of metals* — 
111, The separation of magnesium from sodium and potassium chlorids, 

S. Palkin (Jour, Amer, Chem, 8oe„ 42 (1920), No. 8, pp, 1618-1 621), 
author’s method for the separation of lithium from the other alkali metals 
(E. S. E., 36, p. 595) has been adapted with slight modifications to the separa- 
tion of magnesium from these metals. 

“The method depends on the progressive precipitation of the sodium and 
potassium chlorids from a concentrated, aqueous solution by the use of alcohol 
and ether and is divided Into two stages, (1) in which all but a few milligrams 
are precipitated, and (2) in which the last few milligrams are removed from 
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solution. The method has several advantages, viz, (1) it affords a direct de- 
temination of the sodium and potassium chloride in that they are precipitated 
first (rather than after magnesium, as in other methods), (2) the reagents 
used are readily volatile organic solvents, and (3) no foreign base or salts is 
Introduced as a precipitating agent.” 

The detection of oxalic acid and lactic acid especially in distinction from 
tartaric acid, K. BaAiJEa (Chem. ^ {1920), No, 80, p, 404 )- — ^As a delicate 
test for oxalic acid, the author recommends heating the dried substance with 
concentrated HaSK)* and resorcin. A deep violet color is produced, in marked 
contrast to the rtni color with tartaric acid under the same conditions. Simi- 
larly lactic acid can be distinguished from tartaric acid by the deep red color 
produced by the former on heating with resorcin and dilute HaS 04 (1:1), as 
compared with a yellow color produced by tartaric acid under the same con- 
ditions. 

The colorimetric estimation of tyrosin by the method of Folin and 
Denis, R. A, Gortni-r and G. E. Holm (Jour, Amer, Chem, Soc,, 42 (1920), No, 
8, pp, 1078-1692, figs. 3 ), — Tlie authors at the Minnesota Experiment Station 
report a quantitative study of the effect of various amino acids and other 
factors upon tlic development of the blue color In solutions containing the 
phenol reagent of FoJln and Denis (E. S. R., 28, p. 805). The original direc- 
tIoi\s for the use of this reagent were followed exactly with the exception that 
distilled water was used instead of tap w’ater, 10 cc. of the reagent instead of 
5 cc., and a Kober colorimeter Instead of one of the Duboscq type. 

The results of this study have led to the conclusion that tyrosin can not be 
quantitatively estimated in a protein hydrolyzate because tryptophan (and 
possibly other amino acids), Indol and indol derivatives, and ferrous iron or 
apparently any other easily oxidizahle material also react with the reagent to 
produce the color: In searching for an explanation of the opposite conclusion 
regarding tryptophan arrived at by Johns and Jones (E. S. R., 40, p. 113), it 
was noted that these authors decolorized their hydrolyzate with Norlt. A 
study of the effect of this decolorizing carbon showed that it removed at least 
tyrosin, tryptoplmn, and tryptophan decomposition products in appreciable 
amounts, with the result that the color values by Johns and Jones were 
not the true color values for the hydrolyzates under investigation. It was also 
found tliat the acid washings of bone black gave an Intense blue color with the 
phenol reagent. Indicating that the bone black contains some easily oxidizahle 
material, probably reduced iron, which dissolves in acid solution, 

A study of the relation of the color intensity to the concentration of the re- 
active substance indicated that the amount of color which is develop<^d in a 
solution is not a linear function of the concentration of the reactive fliaterial, 
but that the color values fall off sharply as concentration increases. This 
makes It necessary to know the approximate concentration of reactive material 
In advance of the colorimetric determination In order to develop maximum 
color values. Since solutions of tyrosin and tryptophan do not give the same 
»'olor values at equivalent concentrations, it is impossible to measure accu- 
rately the sum of these amino acids even in a mixture which contains no other 
reactive substances. 

Determination of iodin in conncH^tion with studies in thyroid activity, 
B. C, Kendall (Jour, Biol, Chem., 43 (1920), No, 1, pp. 149-lo9 ). — The author, 
with the assistance of,A. Pugh, F. S. Richardson, and C. Fones, has modified 
the method of determining iodin described in an earlier publication * in order 
to make it apr)iicable to the determination of iodin in blood and tissue. 


t Joar. Biol. Chem., 10 (1914), No. 2, pp. 2S1-256. 
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The modifications consist essentially in using a specially reduced phosphoric 
add for the blank detennlnationa, substituting small lumps of hard coal for 
talciim for the removal of bromln from the solution, removing oxidizing agents 
other than Iodic acid by boiling the fusion solution with an excess of sodium 
bisulphite, controlling the H-ion concentration of the solution by titrating to the 
first pink color with methyl orange, after which 5 cc*. of 20 per cent phosphoric 
acid Is added, substituting solid potassium iodld for the 10 per cent solution 
previoui^y^ used, and controlling the length of time of boiling the solution. 

The modified technique is described in detail, and determinations with iodln 
in the form of potassium lodid added to water are reported which indicate 
a high degree of accuracy in tli(» determination of minute amounts of iodin. 

Determination of iodin in blood and in animal tissues, E. C. Kendall and 
F. S. Richardson {Jour. Biol, ('hem., 4S {1920), No. 1, pp. 161-110, figs. 3). — 
This paper describes the application of the modified method noted above to the 
determination of Iodin In blood and tissues. 

The only additional requirement is the destruction of a large amount of 
organic matter without the loss of iodin. It was found that in the presence 
of al>out 3 gin. of sodium hydroxid for each 100 gin. of blood or tissue the water 
could be evaiMirated on a hot iilate and the organic matter destroyed at a 
temperature between 300 to 4<M)® (\ without appreciable loss of iodin. The 
exact technique that must he followed is d€*scrii)(*d, and illustrations are given 
of a special cylinder and hot air ovens used in the determination. 

The incineration of organic mutter for the analysis of its mineral con- 
stituents; application to the analysis of Idood, A. Pksorkz and ,T. Meunteb 
{Compt, Rend. Acad. Sci. [Paris}, 171 {1920), No. 3, pp. 179-lbi2 ). — The method 
described consists in first heating tin* dried niat(*rial until the volatile matter 
takes fire. By careful manipulation .sufficient air is supplied to keep the tlarae 
burning until tin* volatile matter has been consumed. The residue left under 
such conditions contains the carbon in such a porous form that further combus- 
tion is said to take place readily at low incandescence wilhont loss of volatile 
salts. The author states that by ashing horse blood in this way he has been able 
to identify In the ash, copper, manganese, and lithium. 

Method for determination of calcium in small quantities of blood scrum, 
B. Kramer and J. Howland {Jour. Biol. Chem., J/S {1920), No. 1, pp. 36-1^2 ). — 
In the method described the blood serum <1 or 2 cc.) is ashed in the usual way, 
the ash dissolved in not more than 1 cc. of n/30 HsS 04 , the solution trans- 
ferred to a Pyrex tube calibrated for 1 and 2 cc., and the tube heated for a 
few minutes in a water bath with the addition of a drop of n /100 potassium 
pennanganate to j)rove the absence of any oxidizahle material. One drop of 
0.01 pei^cent phenolsulfonphthalein is added, followed by one drop of concen- 
trated ammonia. The tube is heateil in tlie water bath to drive off the exces,s 
ammonia, and while still hot 8 cc. of n /10 oxalic acid in n /20 H 2 SO 4 is added 
in three portions with shaking. Tids dissolves the fluffy precipitate first formed 
and forms a copious fine crystalline precipitate. If the reaction Is not acid 
n/JO HaS 04 Is added until the color is lemon-yellow. After continuing the heat- 
ing for a few minutes the tube is cooled, 0.3 cc. of a saturated solution of sodium 
acetate is added, and the tube well shaken. The volume is made up to 2 cc., 
the tube allowed to stand several hours, and the material then filtered through 
hardened filter paper. To 1 cc. of the filtrate in a small beaker 1 cc. of 20 
per cent H2SO4 is added, the beaker heated on the water l)ath for a few minutes, 
and the solution titrated in good daylight to a definite pink that persists for at 
least 30 seconds. 

Results obtained by this method with solutions of known composition, with 
sera to which known amounts of calcium had been added, and with normal and 
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patbolo^cal sera are reported, and the principal sources of error in the deter' 
nilnatlon of small quantities of calcium In the presence of magnesium and phos- 
phates are discussed. It Is claimed that the error in the determination of 
calcium in 2 cc. of serum does not exceed 3 per cent and may be less than 1 
per cent 

Detecting artificial color in jams and Jellies, C. II. Campbell {Canner, 51 
{1920) t No, 15y p. 57). — ^As a method for detecting the addition of more highly 
colored juices of other fruits to produce a more sntisfac'tory color in i^ims and 
jellies made from Inferior materials, the author suggests testing a strong solu- 
tion of the product with lead acetate solution. The color of both the precipi- 
tate and filtrate is thought to be an indication of the purity of the product. A 
table is given of the colors produce<l with lead acetate and jellies of known 
composition. 

The prevention of sugar deterioration by the use of superheated steam 
in centrifugals, N. Kopeloff (Jovr. InduM. atid IJiipin. Chem., 12 {1920), No. 9, 
pp. 860-862, fig. 1 ). — ^By means of an apparatus devised by W. G; Taggart for 
use in laboratory centrifugals, the author hfls been able to make controlled 
experiments on the use of superheated steam in eentrlfugals to sterilize the 
ma.sseeuite and thus prevent subsequent deterioration of the sugar. The ex- 
perimental work reported consisted in preparing a massecuite t>f medium 
density from confectioners’ crystals coated with a blackstrap molasses which 
had heeji heavily inoculated with molds and with the bacterial colonies de- 
veloping from IbO plates poured from Cuban raw sugar. A massecuite of 
medium density was prepared, heated to 40® C. for about 10 miimtes, and 
poured into the centrifugal basket until It formed a layer 0.75 in. deep. The 
autoclave was run up to 22 Ihs, pressure, the centrifugal put in operation, and 
steam from the autoclave turned on for 3 minutes. After cooling, samples of 
the sugar and molasses wer(» then taken in sterile containers, plated out In 
tliree dilutions on Kopeloffs agar, iheuhuted at 30®, and read alter 3 and 7 
days. 

The troatnieiit was found (o reduee tlie baeterial content of the sugar from 
93 to 99.5 i)er cent and llie nuin!)or of mold s|u»res fi’oni 92 to OS per c(mt. The 
bacterial and mold counts of tin* molasses were reduced 84.34 and 50 i»er cent, 
resi)ectively. The factors intluenclng the extent of destruction of the organ- 
isms in this process are considered to be temperature of steam, duration of 
application, thickness of layer of mas.secuite, and speed of centrifugal. It is 
thought that under mill conditions where higiuT temperatures are available 
even better results might be obtained than Uie experimental results reported. 

Attention is called to the conclusion previously drawn (E3. S. K., 43, p vS07) 
that the two factors, moisture ratio and degree of infection, oikth^ simul- 
taneously In influencing the keeping qualities of sugar, and it is pointed out 
that with the striking reduction in mass infection that can be brought about 
by the use of superheated steam in the centrifugal, tlie keeping quality of the 
sugar may he greatly enhanceil even if the moisture content of the sugar is 
somewhat high. It is emphasized, liow(»ver, that sugar must he properly 
handled under sanitary conditions in order to insure its safe keeping, .since 
even under the best conditions the microorganisms soon propagate rapidly 
enough to become detrimental, 

Th© prevention of sugar deterioration, N. and L. Koj»eloff and C. J. Wel- 
come {Louisiana Sta8.^Bul. 175 {1920), pp. 3-58, fig. 1 ). — This bulletin consists 
of the reports of several studies concerning the prevention of sugar deteriora- 
tion as follows: 

I. The prevention of sugar deterioration by the use of superheated steam in 
centrifugals . — ^Noted above. 
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II. The deterioration of Cuban raw sugar $ in storage, — Previously noted (B. 
S. R., 43, p. 016). 

III. Further studies in the deterioration of a variety of sugars in storage , — 
This is an extension of the investigation noted in part 2, the technique and pro- 
cedure being the sau)e except that the position of the bags in any single pile 
was reversed after four weeks’ incubation to obtain uniformity of environment, 
and the bags were placed on scantling 1 ft. from the floor and protected by a 
covering of a single layer of sacks. A large variety of sugars was selected, 
furnishifig all extremes in polarization, moisture, and number ’of microorgan- 
isms. 

The results obtained in the chemical and bacteriological analyses of the 
sugars at the beginning and after four and eight weeks, respectively, corrobo- 
rate the earlier flndings of loss in polarization, gain in reducing sugars and 
moisture content, and gain in the number of microorganisms per gram. A 
large Initial infection or rapid multiplication of microorganisms was responsible 
for an increase in deterioration. 

IV. The fomation of the gum, levan, by mold spores. Identification and 
quantitative determination, — The gum formed from sucrose solutions by enzynis 
contained in Aspergillus sydowi was isolated and identifled as levan. To de- 
termine true sucrose in the presence of a gum such as levan the invertjise 
method was found to give more accurate results than the Clerget method. It 
is pointed out that the difference In polariscoi)e readings after Clerget and in- 
vertase inversion in a sucrose solution containing levan is a measure of the 
levan present. 

V. The formation of the gum, levan, by mold spores. Mode of fortnation and 
influence of reaction. — To determine the mode of formation of the gum levan In 
sucrose solutions 50 cc. of sucrose solutions of varying concent rjiti on, with and 
without the addition of pure dextrose and levulose, were inoculated with K) cc. 
of mold spores with and without the addition of 2 cc. of invertase. The solu- 
tions were made up to equal volume with sterile distilled water, incubated for 
one week at 45® C. and then analyzed for acidity, sucrose by single polarization, 
and reducing sugars and gums by precipitating with alcohol in alkaline solution 
and weighing upon tared Alter pai)ers. From the data thus obtained the con- 
clusion was drawn that levan is formed by levanase from the mold spores most 
readily from nascent dextrose and levulose (obtained by tlm action of invertase 
on sucrose). In the absence of sucrose and nascent reducing sugars, slight 
gum formation was obtained with c. p. reducing sugars. Levan is not formed 
directly from sucrose, but may be formed when sucrose undergoes inversion. 
Appreciable concentrations of acidity or alkalinity inhibit the action of levanase. 
The opiimunr reaction appeared to be at an H-ion concentration of pH =7. 

VI. Practical deductions,-^ Xs practical deductions from this investigation, 
the authors recommend that rigid sanitary methods be employed in the sugar 
factory from the time the masseculte leaves the vacuum pan, tlial sui>erheated 
steam be used In the centrifughls instead of wash water, and finally that a cool, 
well ventilated warehouse be used for storing the sugar. 

Chemical problems of the beet sugar industry, H. W. Dahlbebo {Chem, 
and Metall, Engin,, 23 {1920), No, 10, pp. 421-424, figs, .4).— This Is a general 
discussion of the chemical problems involved in the beet sugar industry, with 
suggestions as to the lines along which scientific research is needed, particu- 
larly for the development of a process for the more complete utilization of beet 
sugar molasses. 

Notes on sugar beet simp, A. OafiGoiRE {Ann, Oemhloux, 26 {1920), No, 6, 
pp, 265-271),— The author advocates a more extended use of sugar beet sirup, 
particularly on account of its richness in potassium salts. 
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How beet sugar is made, J. W. Amicb (Mo, Bui, Ohio Sta,y 5 {1920) , No, 7, 
pp. 202-~204 ), — This Is essentially an attempt to discourage tbe growing of 
sugar beets for the home manufacture of sirup. Attention is called to the 
unpleasant davor and odor of raw beet sugar and molasses as compared with 
the corresponding sorghum products and to the elaborate processes and ex- 
tensive equipment necessary for the production of beet sugar of suitable 
purity. 

“The experience of those who have tried to make sirup by boiling down 
the juice obtained by soaking the sliced, washed beets in water has lieen un- 
satisfactory. The sirup obtained was a dark colored, sticky mass, with a dis- 
agreeable taste and odor.’* 

The manufacture of sorghum sirup, C. B. Thokne (Mo, Bui, Ohio Sta.f 5 
(1920)^ No, 7, pp, 199-201, figs, 2). — ^Brief directions are given for the manufac- 
ture of sorghum sirup on a small scale, including harvesting and caring for 
the cane, construction of the mills and evaporators, and the handling of the 
juice and sirup. 

The manufacture and use of peanut butter, H. C. Thompson (U, S, Dept. 
Agr., Dept, Circ, 128 (1920), pp, 16, figs, 0), — This circular consists of a brief 
description of the commercial manufacture of iieanut butter, together with 
suggestions for its home manufacture with the use of an ordinary meat 
grinder. A few recipes for the use of peanut butter are contributed by the 
Office of Home Economics. 

Practical points In the manufacture of tomato catsup, C. A. Campbell 
(Conner, 51 (1920), No. 12, pp. $5-37), — A brief discussion is given of certain 
points which should be considered in the manufacture of tomato catsup. Some 
of the suggestions given, particularly In regard to cooking and spicing, are 
of €‘qual application in the home preparation of catsup. 

The influence of vinegar eels on the composition of vinegar, N. Pas- 
SERTNI (Bol, Soc, Ital. studio Aliment., 2 (1920), No. 1-2, pp. 1-5). — Samples of 
vinegar of low initial acidity (2.8 per cent calculated as acetic acid) were 
treated as follows: One sample was sterilized, three were sterilized and then 
inoculated with vinegar eels, two were simply filtered, and one was inoculated 
with the eels. All samples were stored under like conditions for 11 months 
and then analyzed for acidity, dry extract, and ash. 

The original acidity was maintained In the sterilized samples, was de- 
cidedly decreased in the filtered samples containing no vinegar eels, and was 
increased in all samples containing the eels. Observations during the period 
of storage had shown that in the tubes containing vinegar eels a light film 
of the mother of vinegar persisted on tlie surface of the vinegar, while in those 
containing no eels the film grew rapidly and finally settled to the bfttom of 
the tube. In explanation of these observations, the author concludes that the 
vinegar eels prevent too rapid growth and settling of the mother of vinegar 
and thus assist in the normal surface oxidation of the vinegar, w'hlle the sub- 
merged mother of vinegar brings about the decomposition of the acetic acid 
into carbon dioxld and water. 

Couversion of walnut shells into poultry charcoal In a rotary kiln, H. L. 
Glaze and R. B. Stkinqficld (Chem. and Mctall. Engin., 23 (1920), No, 9, p, 
368), — The authors suggest the practical utilization of walnut shells in the 
manufacture of charcoal for poultry. It has been found possible to produce 
the charcoal economically in a rotary kiln, such as is used for the incineration 
of kelp for the recovery of its potash. A description of the plant and method 
of operation is given, together with details of the present cost of operation. 
Test runs on apricot, peach, and prune pits, and on ordinary sawdust and 
shavings having given good results, the charcoal varying with the material. 



118 EXPERIMEKT STATION BECOBD. rVol.44 

IIETEOEOLOGY. 

Bamako to crops by weather, J, W. Smith (17. 8. Mo. Weather Rev., iB 
(1020), No. 8, p. 446). — The following table, compiled from data published an- 
nually by the Bureau of Crop Kstimates of the Department, gives the average 
damage from different causes for the period from 1909 to 1919, Inclusive, ex- 
cept for apples and berries, which covers the period 1912-1919 : 

« Damage to crops from different causes. 


Crop. 

1 

Peficient moisture. | 

1 

Excessive moisture. 

Floods. 

Frost or freeze. 

3 

W 

Hot winds. 

Storms. 

Total weather. 

Plant disease. 

to 

1 

1 

Animal pests. 

Defective seed. 

Total. 


P. ct. 


P ct. 

P.ct. 

P.ct 

P.ct. 

P.ct. 

P.ct. 

P.ct. 

p.ct 

P.ct. 

P. ct. 

P ct. 

Wheat 

12.4 

2.0 

0.3 

4.5 

1.1 

2.0 

0.3 

22.9 

2.7 

2.1 

0.2 

0.2 

28.8 

(’om 

16.8 

4.0 

.9 

2.9 

.4 

2.2 

.5 

27.7 

.2 

2.7 

.2 

.7 

32. 1 

Oats 

13 4 

2.7 

.3 

.8 

.8 

1.9 

.4 

20.8 

1.7 

.9 


.2 

21.5 

Uarley 

17.1 

1.8 

.1 

.8 

1.3 

3.2 

.4 

24.9 

1.7 

. 7 

.3 

.1 

28 7 

Flax 

21.1 

1.3 

.1 

4.0 

1.7 

3.0 

.2 

31.8 

2.2 

.9 

. 1 

.3 

36 4 

Kicc 

6.7 

3.1 

1.5 

.3 

(9 

.4 

1.8 

14.1 

1.2 

.8 

.3 

.1 

19 U 

Pota toils 

14.4 

3.1 

.2 

1.6 

.1 

.7 

.1 

20.7 

4.4 

3.2 

.1 

.3 

30. 0 

Tobacco 

H.7 

3.7 

.6 

1.1 

.8 

.2 

.3 

15.8 

.4 

2,6 


. I 

20 5 

Hay 

18.4 

1.7 

.3 

1.7 

.1 

.6 

.2 

18.4 

.1 

.5 

. 1 

.1 

20 4 

Apples 

5.4 

1.6 

.2 

14.6 

.8 

.5 

.9 

21.9 

3.7 

3.6 

. I 


39. 6 

Berries 

9.3 

1.7 

.2 

7.3 

.5 

.6 

.2 

20 3 

1.1 

.6 

.1 


24.9 

Cotton 

12.3 

4.3 

1.0 

1.4 

.5 

1.6 

.7 

22.3 

2.0 

9.7 

0) 

.2 

35. 5 


» Less than 0.05 per cent. 


“ It will be noted that a very large part of the total damage or loss is due 
to unfavorable weather; also that delicient moisture is the greatest single dam- 
aging factor in connection with every crop, except applets. Bow temperature 
causes nearly thiw times as much damage to apples as dry weather.” 

Mathematical inquiry into the effect of weather on corn yield in the 
eight corn-belt Htates, H. A Wallace (U. 8. Mo. Weather Rev., 48 (1020), 
No. 8, pp. This paper gives the results of a rather di*talle<l study, 

by means of correlation coetticients, multiple coefficients of correlation, and lines 
of regression, of the relation between corn yield, rainfall, and temperature 
during the months of May, June, July, and August in each of the eight corn- 
belt States, with special reference to Smith’s conclusion (E. S. li., lil, p. 229) 
that “ if tlie rainfall for calendar months be considered, that for July has a far 
greater Effect upon the com yield than rainfall for any other month,” The 
period studied in each State is 29 years, 1891-1919. 

The general conclusion reached Is that “July rainfall, while a dominating 
factor in determining corn yield in Ohio, is not such a dominating factor in 
many of the other corn-belt States, and in northern Iowa especially July rainfall 
ordinarily has vei*y little influence on corn yield. Each State is a speclflc 
problem in itself, and the probabilities are that each county in a State is a 
specific problem. . . . 

“ Careful examination of the rainfall, temperature, and corn yield data in the 
various corn-belt States leads to the belief that while the method of correlation 
coefficients is very useful for preliininary examination of the data, and while 
tills method gives fairly good predicting formulas in the southern part of the 
corn belt, yet It is not at nil well adapted to the northern part of the corn belt, 
and especially to northern Iowa. The relationship between corn yield and July 
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temperature, for Instance, Js not strictly linear but more In the nature of a 
horseshoe curve. ITor instance, when the July temperature is G8® F. the yield 
may possibly tend to be 6 per cent above normal ; when it is 09® the yield may 
tend to be 13 per cent above nonnal ; when it is 70® the yield may tend to be 
14 per cent above norrpal ; when it la 71® the yield may tend to be 15 per cent 
above normal ; when it is 72® the yield may tend to be 13 per cent above normal ; 
when it is 73® the yield may tend to be 32 per cent above normal ; when it is 74° 
the yield may tend to be 10 per cent above normal ; when it is 75® the yield 
may tend to be 8 per cent above normal ; when it is 70° the yield may tend to 
be 0 per cent above normal ; when it is 77® the yield may tend to be 4 i)er cent 
above normal ; when it is 78® the yield may tend to be 2 per cent above normal ; 
when it is 79® the yield may tend to be 2 per cent below normal. (This is when 
the rainfall is constant.) 

“July rainfall and corn yield also apparently tend to have a relailonshi]) of 
somewhat this type, a rain of more than 4.5 in. in July ordinarily doinj' little 
if any more good than a rainfall of 4 in. In fact, in some years exceiHiingly 
heavy July rains seem to have done harm in northern Iowa. Practically none 
of the weather factors has a strictly linear relationship to corn yield. In the 
case of May temperature, for instance, a temperature of less than 54° is 
apparently very severely damaging in the north-central part of the corn belt, 
nuK’h more damaging tlian a straight line of regression would indicate. In 
years when the May temperature is 0 or 7® below normal it is probable that the 
yield is cut 20 per cent or 25 per cent below normal, whereas the method of a 
straight line of regression would Indicate a cut of only about 7 per cent below 
normal. When the temperature Is only 2® below normal, how(‘^ol^ it is doubtful 
it (lie corn yield la really affected by as much as the 2 per cent which the lino 
of 7*egression would indicate.’* 

Weather and corn, 19220 (U. *Sf. Dept. Apr., Nail. Weather and Crop Bui.. 
No. JfJ {1920), pp. 2, 8, li{)H. 6). — Diagrams which show “ the normal and aver- 
age rainfall and departure of temperature from the normal by sections for each 
week of the growing season of 1920 in tlie jirincipal corn States, and the condi- 
tion of the corn crop on the first of July, August, aud September” are given 
and discussed. 

Weather and cotton, 1020 iU. S. Dept. Agr., Natl. Weather and Crop BuK. 
No. {1920), pp. 2, 3, 7, figs. 6’). — Diagrams which show “ the normal and a\er- 
age rainfall and departure of temperature from the normal by sections for 
each week of the growing season of 1920 in the principal cotton States, and the 
condition of the cotton crop on the twenty-fifth of May, Juno, July, August, 
and September ” are given and discussed. 

Smudging as a protection from frost, H. H. Kimball and F. ». Youno 
(17. Mo. Weather Her., 48 (1920), No. 8, pp. 401. 402). — Summarizing the re- 
sults of meusureinents of radiation in tests of orchard heaters at Washington, 
D. C., Pomona, Calif., and Medford, Greg., the authors conclude that “ the 
presence of a dense smoke cloud diminishes nocturnal radiation on an average 
about 0.011 calorie per minute per square centimeter of surface, with maxi- 
mum effects of nearly 0.03 calorie. At a distance of 10 ft. the intensity of 
radiation from a lard-pail heater is about 0.08 calorie per minute per square 
centimeter; from a short-stack he^iter, about 0.1 calorie; from a high-stack 
beater when just turning red, 0.12 calorie; and when completely red, from 
0.25 to 0.3 calorie. 

“ Since the intensity of radiation varies inversely as the square of the dis- 
tance from the source of heat, at a distance of 16 ft. from the heaters it will 
be less than half, and at 20 ft. about one-fourth that given above. The heat- 



120 


BXPEBIMENT STATIOK KBOOBD. 


CVoL 44 


Ing by radiation is in addition to the heating by conduction and convection ol 
hot air and gases from the burning oil and its Immediate vicinity, 

“ We must therefore conclude that the retardation of nocturnal radiation by 
the smoke cloud plays an insignificant part in frost protection.” 

Hailstorms in Nebraska, H. G. Cabteb (U. '8. Mo, Weather Rev,, ^8 (1980), 
No, 7, pp, S97, 398, pla, 2; extract in Bui, Amer, Met, 8oc,, t (1920), No, 10, p, 
if8).r-“From a study of all available hailstorm records from 150 cooperative 
Weathen Bureau stations and the regular Weather Bureau stations in Ne- 
braska it was found that the average number of hailstorms during the season 
April to September, inclusive, was 3,2. Hailstorms are most frequent in May 
and least frequent in September. The greatest number of hailstorms occur 
about a month later than the time of greatest rate of temperature Increase in 
si)ring. The greatest number of thunderstorms is in June and the fewest in 
April. Although hail does not occur without a thunderstorm, but 7.2 per cent 
of ail thunderstorms is accompanied by hail. The percentage is largest in 
April and least in August. . . . 

** The general movement of hailstorms is from a westerly to an easterly di- 
rection. The path over which hail falls is usually of limited area. It is, in 
fact, quite common for the crops over but a small area to be damaged. This 
must not be misconstrued to mean, however, that this particular small area 
suffers loss year after year. 

“ Hailstories of unusual size have been reported from various sections of the 
State. Authentic reports of hailstones as large as hens’ eggs are not unusual, 
while occasionally hailstones even larger are reported. . . . Hailstones of this 
size kill small animals and birds, literally pound the crops into the ground, 
strip small branches from trees, break windows, and even damage the walls 
and roofs of frame buiUilngs. Great destruction is sometimes left in the path 
of such a storm. Fortunately, however, storms of this intensity are the excep- 
tion rather than the rule in Nebraska.” 

A simple equation of general application for the normal temperature 
in terms of the time of day and the day of the year, F. L. West ( U. 8 , Mo, 
Weather Rev,, 48 (1920), No, 7, pp, 394-396; extract in Bui. Amer, Met, 8oc,, 1 
(1920), No, 10, p, 118). — From studies supplementing those previously reported 
(E. S. K., 42, p. 805), the author concludes that “the following empirical 
equation 

Ma My 

T — h Va cos f H cos y 

2 2 

represer^s the normal temperature as a function of the time for the United 

/Vv \ 

States except for the arid West, where we must add the term ( -j- cos t cos# h 
The constants are the mean annual temperature, the range of the annual match, 
and the range of the dally march, and are obviously easily obtained from the 
Weather Bureau data for the place desired. The mean error for the arid West 
was 2.75® F. and it is less for the rest of the United States. The equation 
simply assumes that the annual and daily march of temi)eratures are simple 
cosine functions.” 

It is pointed out that “ in using this equation for the determination of mini- 
mum temperatures at smudging time it should be remembered that even though 
a frost usually occurs on a clear night when the thermograph record is likely 
to be uniform yet the frosts that do damage to crops are usually abnormal, 
following cyclones, while the equation gives normal temperatures* These 
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normals from the equation, considered witli the observed departures from the 
normals during the preceding 24 hours, should give a fairly accurate prediction 
of the minimum to be expected. The equation gives the most accurate results 
In the spring and fall when the damaging frosts occur because the time of 
sunrise at these seasons is about the mean for the year, and this mean is used 
in the equation.” 

Effect of topography on temperature distribution in southern Cali- 
fornia, P. D. Young (V. S. Mo, Weather Rev., i8 (1920), No. 8, pp. \im, 463, 
ftps. 2; extract in Bui. Amer. Met. 8oc., 1 (1920), No. 11, p. 136). — This is the 
author’s abstract of observations which are recorded more fully in an article 
previously noted (E. S. R., 43, p. 417). 

Monthly Weather Review (U. 8. Mo. Weather Rev., 48 (1920), Nos. 7, pp. 
S79-4S8, pis. 16, figs. 13; 8, pp. 4S9-49S, pis. i5, figs. 18). — In addition to detailed 
stunrnarit's of meteorological, climatological, and seisrnological data and weather 
conditions for July and August, 1920, and bibliographical Information, reprints, 
reviews, abstracts, and minor notes, these numbers contain the following con- 
tributions : 

No. 7. — The Aurora of March 22-25, 1920, and Associated Displays (illus.), 
by 0. F. Brooks and H. Lyman ; Note on the Height and Location of the Aurora 
Spots and Belt of March 24, 1920, by O. P. Brooks and C. L. Meisinger; Auroras 
of 1910 in the United States, by H. Lyman; A Simple Equation of General Ap- 
plication for the Normal Temperature in Terms of the Time of Day and the 
Day of the Year, by P. L. West (see p. 120) ; Hailstorms in Nebraska (illus.), by 
H. G. Carter (see p. 120) ; Large Hailstones at Kansas City, Mo., May 14, 1898 
(illus.), by P. Connor; Funnel Cloud over Lake Michigan, June 29, 1920 (illus.), 
by A. H. Ward; A Smoke Arch Marking an Increase in Wind (Ulus.), by A. H. 
Ward ; Some Flying Experiences in “ Bumpy ” Weather In Texas, by D. P. Carl- 
berk; Southerly Winds at High Altitudes over Lansing, Mich., during Sleet 
Storms of January, 1920, by C. G. Andrus; Exposed Steel Tem|)eratures in the 
Tropics (illus.), by H. G, Cornthwaite; Diurnal Pres.sure Change in Gulf of 
Fonseca, by E. S. Jackson; The Climate of Japan and Formosa (illus.), by E. 
M. Sanders (st'e p. 322) ; and Historical Note on CJharts of the Distribution of 
Temperature, Pressure, and Winds over the Surface of the Earth (illus.), by 
K. W. Woolard, 

No. 8.— Mathematical Inquiry into the Effect of Weather on Corn Yield in 
the Eight Corn Belt States, by H. A. Wallace (see p. 118) ; Damage to Crops by 
Weather, by J. W. Smith (see p. 118) ; Weather and Crops in Arkansas, 1819 to 
1879, by W. C. Hickmon; Hailstorm at Lehi, Utah (illus.), by J. C. Alter; 
Lightning Phot(»graphs (Ulus.); Lightning Injury in a Potato Field (illus.), 
by E. S. Johnston ; Standing Wheat Fired by Lightning, by E. L. Wellj^ Light- 
ning and Forest Fires, by A. H. Palmer ; A Hot Squall on the Maine Coast, by 
R. M. Dole; Notes on Cloud Photography (Ulus.), by W. S. Davis; Apparatus 
and Methods for Cloud Photography (illus.), by A. J. Weed; Cumulus Cloud 
over Fire, by O. Neumer; Tables of Sunspot Frequency for the Y^cars 1902- 
1910 (illus.), by A. Wolfer; Smudging as a Protection from Frost, by H. H. 
Kimball and F. D. Young (see p» 119) ; Effect of Topograj^hy on Temperature 
Distribution in Southern California (Ulus.), by F. D. Young; and The Prin- 
ciple of thm Conservation of Angular Momentum as Applied to Atmospheric 
Motions (Ulus.), by H. W. Clough. 

Olimatologleal data ^f or the United States by sections (U. 8. Dept. Agr., 
Weather Bur. CUmat Data, 6 (1919), No. IS, pp. [360], pis. 24, figs. 26).~-Sum- 
maries and detailed tabulated statements of climatological data for the year 
1919 are given for each State. 
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Weather review for 1918 and 1919, H. D. Edmond (Cormectiout Starry 
F!ta, Upt, 1918-19, pp. i77~/88).— -Observations at Storrs, Conn., on temperature, 
precipitation, oncl length of growing season are summnrlzed In tables and 
briefly discussed. 

The moan annual temperature for 1918 was 47.3® F. and the annual precipi- 
tation 38.5 in. The growing period extended from April 25 to October 19, 176 
(lays. The mean annual temperature for 1919 was 50.28® and the annual rain- 
fall 40.56 in. The growing period extended from April 27 to October 9, 165 days. 
The annual tenTi)orature of 1918 was normal, the rainfall 3.95 in. less than 
normal. The annual tem)f>erature of 1919 was 2.9® below normal and the rain- 
fall 3.24 In. loss thafi normal. 

Meteorological observations^ [at the University of Maine, Orono], J. S. 
Stevens {Maine Sta, Bui 284 {1919), pp. S06, S07). — A tabular summary is 
given of monthly and annual temperature, precipitation, cloudiness, and wind 
during 1919. The mean temperature for the year was 42.15® F., as compared 
with 42.73® for 51 years; the precipitation was 30*56 in., as compared with a 
51-year mean of 39.76 in. The snowfall was 39 in., the number of clear days, 
217. 

Meteorological observations at the Massachusetts Agricultural Experi- 
ment Station, J. E. Ostkandjk and H. W. Poole {Massachusetts Sta. Met. 
Bills. S81-882 {1920), pp. 4 eac/O- — Summaries of observations at Amherst, 
Ma.ss., on pressure, temperature, hunridity, precipitation, wind, sunshine, cloudi- 
ness, and casual phenomena durirjg September and October, 1920, are pre- 
sented. The data are briefly dis<*usse<l in general notes on the weather of 
each month. 

Climatic conditions [on the Umatilla Heclamation Project], H. K. Dean 
{U. S. Dept. Agr., Dept. Circ. ItO {1920), pp. 6-8). — A ripcord is given of obser- 
vations during 1919 on teuip^'rature, precipitation, evaporation, and wind ve- 
locity at the (^xi)eriment farm, and on length of growing season at Hermlston, 
Oreg. (1909-1019), and the data arc briefly discussed and compared wdth the 
7-year averages. Fruit was largely killed by spring freezes. 

The climate of Japan and Formosa, E. M. Sandees {XJ. S. Mo. Weather 
Rev., 48 {1920), No. 7, pp. 404-408, pis. 4 fiffs. 6 ). — This is a rather detailed 
description of the climate of Japan and Formosa, based upon over 30 years’ 
observations in Japan and nearly 20 years’ observations in Formosa. 

“ From the point of view of the agriculturist the Japanese Empire is divided 
into four climatic zones by the winter isotherms. In the northern part the 
ground is frozen during the winter and only the summer is available for the 
crops, so that north of January isotherm 32° F. can be marked off as the 
portheitj zone. As one goes southward winter wheat becomes possible, and 
in the southern part of the central zone two crops a year are the regular 
order of things, wheat in winter and rice in summer, therefore a central zone 
between 32 and 40° can be defined. The south of Japan is semltropical, and 
as many as three crops a yt'ar are being raised ; this may be termed the southern 
zone. Formosa, being tropical, stands by itself as the fourth climatic zone. 

“Variations in the rainfall due to the varying direction of the prevailing 
winds, and difference in the frequency of the cyclonic storms, make necessary 
certain subdivisions of the two northern of the agriculturist’s zones. The 
northern zone may be divided into an extreme northern division, with Nemuro 
as its type, where the rainfall Is scanty, and a southerly division with Hako- 
date as the type, where the rainfall is greater, and the Variability, both In rain- 
fall and temperature, is more pronounced. On the other hand, the central 
zone is divided by a north-south line, into an eastern region which gets sum- 



1021] 


SOILS — FERTILIZERS, 


123 


iner rain, and a western rejjfion which gets winter rain. The other two zones 
of the agriculturist remain luichangecJ.” 

These climatic zones are described and temperature and ralnfalb graphs of 
typical places in each are given. 

SOILS— FEETILIZERS. 

Soil investigation work in America, W. G. Ogg (Soot. Jour, Apr,, S (1920), 
No, 5, pp. 2S7-295), — review is presented of soils work in the U. S.# Depart- 
ment of Agriculture and in the State^ experiment stations from the British 
viewpoint, and a coini)arison drawn with the relatively inextensive work of a 
similar nature in progress in Great Britain, especially Scotland. Special at- 
tention is drawn to the soil survey work conducted by the Bureau of Soils, 
and the need of similar work In Sfotland is brought out. 

Chemical analysis of soils, F. R. Bear (Mo. Bui. Ohio Sta., 5 (1920), No. 8, 
pp. 227-231).— It is pointed out that chemical soil analysis is valuable (1) as a 
guide in planning permanent systems of soil improvement, (2) as an index 
of the direction of change of amount of plant nutrients in soils, (3) as a basis 
for Interpretation of 4‘xpcriniental data from different soils, (4) as a guide to 
the use of results from experimental farms, and (5) as an indicator of poten- 
tial fertility in soil. It is considered that from the viewpoint of scientific re- 
search in soils chemical analyses are indisi)en.sable. 

Soil survey of Cheyenne County, Nebr., H. C. Mortiock kt al. (U, S. Dept. 
Agr,, Adv. Shei tn Field Oper. Bur. Foils, J9J8, pp. 39. fig. 1, wap 1 ). — This sur- 
vey, made in co<>peratiou with the University of Nebraska, deals with the soils 
of an area of 704,100 acres in southwestern Kt'braska, which lies in the high 
plains division of the Great Plains province. The topography varies from 
flat on the high table land and in the stream valleys to rougli and dissected in 
the areas of rough broken land. Drainage is well established except in de- 
pressions on the upland and in portions of certain flood plains. 

The soils are of residual and alluvial origin. Including rough broken land, 
17 soil tyiKiS of 7 series are mappcHl, of whicli the Uosebud silt loam and 
Rosebud loam cover 4r>.r> and 22.7 per c*ent of tlie area, respectively. 

Studies of a Scottish drift soil, I-lIT, W. O. Ogg ami J. Hendrick (Jour. 
Agr. Fei. [England), 7 (1916). No. 4, pp. f,5H-469 ; 10 (1920), No. 3, pp. 

357, figs. 5). — Studies of the coiu]>ositioii and mineral partieles of a glacial 
drift soil typical of much of tin* agricultural land of northern Scotland, as con- 
ducted at the Univ(»r.slty of Aberdeen, are rejwrtod. 

This soil was found to be composed largely of particles which have not 
undergone profound chendcal weathering, hut which consist of the ^original 
granitic minerals mechanically ground with only comparatively superficial 
chemical alteration. The coarser particles comprising a large part of this 
soil are well supplied with lime, potash, soda, and magnesia. 

Studies of the absorptive power of this soil and its mechanical fractions 
showed it to have a considerable absorptive power for ammonia from a solu- 
tion of ammonium sulphate. The absorptive power per unit weight of the 
fractions increased with the decrease in size of the particles, reaching a maxi- 
mum in the case of clay. Fine silt and silt also had a high absorptive power. 
It seemed probable that the absorptive power was not determined by surface 
alone but that the chemical composition of the fractions had an influence 
thereon. With reference to distribution of the absorptive power among the 
various fractions, it was found that the fine silt and the silt took a large share 
In the total absorption. 

26785®— 21 3 
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A comparison of the absorptive power of this soil with that of powdered 
granite showed that the granite fractions have a similar power of absorbing 
ammonia. It appeared that absorption is not due to weathered materials 
alone but also to unweathered materials. It was found that the absorp- 
tion did not increase proportionately to the increase of the surface with frac- 
tions of increasing fineness but at a lower rate than the increase of surface. 
After ignition there was a reduction in the absorptive power, and this reduc- 
tion was more marked in the case of the soil fractions. The absorbed am- 
monia w*as only gradually waslied out by water, but the whole of it was not 
removed in this way, a point being reached when practically no more ammonia 
was removed. 

It is concluded that absorption by powdered granite and probably also by 
the unweathered or little weathered materials in soils is largely an adsorption 
effect. 

The peat resources of Ireland, P. F. Purcell {[Gt, Dept. Sci. and 

Indus. Research, Fuel Research Bd,, Spec. Rpt. 2 {1920), pp. 25, pis. S ). — The 
peat resources of Ireland are described and discussed, with particular reference 
to their utilization as fuel and for producer w^ork. 

A note on the sheraqui soils of Egypt. — A study in partial sterilization, 
J. A. PRESCO'rr {Jour. Apr. 8ci. [England], 10 {1920), No. 2, pp. 177-t8t, fig. 1 ). — 
Two years* studies of the so-called sheraqui or summer fallow soils of Egypt 
gave evidence characteristic of partial sterilization. 

The formation of soluble substances in soils taken from widely sepa- 
rated regions, M. M. McCool and C. E. Millar {Soil Sai., 10 {1920), No. S, pp. 
219--2S5, fig. 1 ). — Studies conducted at the Michigan Experiment Station on the 
comparative rates of formation of soluble substances in surface and subsoils 
collected from widely separated areas in the United States, including 14 States, 
are reported. 

It w^as found that soils formed under conditions of low precipitation are not 
necessarily more soluble than those that have proceeded somewhat further in 
their weathering. Samples of soil taken from formations that have undergone 
extreme weathering were found to be very inert. It Is thought, therefore, that 
so-called new soils are less active than those somewhat older, and that aged 
soils are almost inert. The subsoils taken from all the regions formed soluble 
salts very slowly. Studies on the soluble-salt content of soils at the station 
at different depths and periods of the growing season have also shown that 
there is little activity in field soils below 0 in. in that vicinity. 

Studies of the activities of soil separates isolated from a number of soils 
showed that the finer separates, silt and clay, are responsible chiefly for the 
formati<i:a of soluble salts in these soils. The sandy particles were found to ho 
very inactive. Grinding the separates measurably increased their solubility. 
Usually only slight increases in the material going into solution were observed 
after the first 24-hour period. When thle separates were treated with 0.1 N 
sodium nitrate and then washed until free of soluble material, the rate of for- 
mation of soluble substances was measurably affected, those from the western 
soils responding somewhat more than the others. 

Lysimeter investigations [at the Umatilla (Oreg.) Keclamation Project 
Experiment Farm], H. K. Dean (U. S. Dept. Agr., Dept. Circ. 110 {1920), pp. 
19, 20, fig. i).-— Lysimeter Investigations with fine, medium, and coarse sand, 
silt, and silt loam soils growing different crops, manured and unmanured, are 
r^orted. 

The percolation from the medium sand was the greatest when nncropped, 
followed in order by plats cropped to soy beans, vetch, alfalfa, and manured 
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alfalfa. The percolation from the other soils growing alfalfa was the greatest 
from coarse sand, followed by medium and fine sand. The silt and silt loam 
soils held all the water applied to them. The iiesults Indicate a tendency for 
percolation to decrease as the soils are cropped continuously. 

Aluminum as a factor in soil acidity, J. J. Mibasol (Soil 8cL, 10 (1920) ^ 
No. S, pp. 15S-211, figs. 21 ). — Experiments conducted at the University of Illi- 
nois are reported, (1) to determine the influence of aluminum salts and alumi- 
num hydroxid alone and In combination with calcium carbonate or arjid phos- 
phate on the growth of sweet clover In sand, (2) to determine the influence of 
limestone and acid phosphate alone and in combination on the productivity and 
reaction of gray, yellow gray, and yellow silt loam soils, all of which were acid, 
(3) to determine the effect of the removal of some of the aluminum from soil on 
the growth of sweet clover, and (4) to ascertain whether iron and manganese 
also are factors in the acidity of these soils. 

It was found that, in the absence of some calcium compounds as a source 
of calcium, aluminum salts were highly toxic to sweet clover when applied in 
amounts chemically equivalent to the acidity of the soil, and fatal to sweet 
clover w'hen applied in amounts chemically equivalent to five times the acidity 
of the soil. In the presence of calcium silicate, aluminum nitrate was more 
toxic than aluminum sulphate. Aluminum monohydroxid had no effect what- 
ever on the growth of sweet clover when other plant-food elements were added 
in water-soluble form. Calcium carbonate in sufficient amounts corrected the 
toxicity of aluminum salts by precipitating aluminum as calcium aluminate. 
Acid phosphate applied at the rate of 400 lbs. i)er acre reduced the toxicity of 
aluminum salts by forming aluminum phosphate. 

Limestone applied at a rate equal to the lime requirement produced good 
crops on the tlirw silt loam soils; applied at the rate of tivje times the lime re- 
quirement it produced l)etter crops. At the same rate of application the soils 
were alkaline at the end of 178 days. Acid phosphate applied alone at the rate 
of 1 ton per acre pnxluced fair crops and at the rate of 5 tons good crops. It 
also reducH'd the acidity of the soils, the decreases in acidity depending on the 
rate of application. At the rate of 5 tons per acre acid phosphate reduced the 
acidity from 51 to 57 per cent. The combination of acid phosphate and lime- 
stone in largo quantities produced the best crops. 

When the soil was leached out with potassium nitrate solution until the last 
125 cc. of leachings were practically neutral, the acidity of the soil was reduced 
09 per cent and ns much as 59 per cent of the aluminum was leached out. 
8weet clover growing on leached soil was better than that growing on iinleached 
soil. This is tiiought to prove conclusively that aluminum is the determining 
factor in the acidity of the soils under investigation and probably of mJIt other 
acid soils of the same origin. 

A bibliography is appende<i. 

Fall plowing v. spring plowing for North Dakota grain crops, 11. L. 

Walster (North Dakota 8ta. Bui. HI (1920) ^ pp. 14], figs. 8 ). — Mechanical an- 
alyses are reported, the purpose of which was to determine the relative values of 
fall and spring plowing under different conditions in North Dakota. 

It was shown that fall plowed land contained more flne crumbs and less clods 
than spring plowed land, and it is pointed out that no amount of packing of 
soil containing so many coarse lumps as the spring plowed land could ever bring 
about the desired closeness of contact between seed and soil. It has also been 
found, however, that under western North Dakota conditions spring plowing 
has given slightly better average results than fall plowing for all crops except 
wheat. 
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On soils at all inclined to drift, snch as sands, fine sands, light loams, and 
fine sandy loams, fall plowing is a very doubtful practice. These soils should 
be seeded to winter rye or covered with straw or manure if plowed in the fall. 

Nitrogen economy In the soil as inflnenoed by various crops grown 
under control conditions, It. O. Wkioht {Soil 8c% 10 {1920), No. PP* 
2i9-2S9, figs. 9). — Pot experiments conducted by the Bureau of Plant In(Uisti*y 
of the U. S. Department of Agriculture are reported, from which It was con- 
cluded that cultivation or excessive aeration of a soil causes a loss of total 
nitrogen. It was found that under certain crops there is an absolute loss of 
nitrogen in excess of that recovered in the crops, which varies with different 
crops and different soils and occurs under certain legumes as well as non- 
legumes. The nitrogen fixed by certain legumes in their growth was found to 
be in the crop above ground, and when this was removed the soil was depleted 
of nitrogen the same as if a nonlegiiminous crop had been growTJ and removed. 

While it is recognized that these results are not directly applicable to field 
cKUiditions, it Is considered probable that the changes found to occur under 
experimental conditions indicate relatively similar changes in tlie nitrogen con- 
tent of field soils. 

Numbers of protozoa in certain Hothamsted soils, L. M. Ciutmc {Jour, 
Agr. Sci, [England], 10 (1920), No. 2, pp. 182-198, figs. This paper, a con- 
tribution from the Uothamsted Experimental Station, reports data oii the num- 
bers of protozoa in certain Hothamsted soils. 

It was found that flagellates, amopbje, and thecamoebm are nsually present in 
these soils in the trophic condition and in comparatively large ninnhers. The 
protozoan fauna were practically confined to the top 6 in. of tlie soil. There 
was a definite Inverse relation between the numbers of bacteria and aiumbic. 
The ammbsB were not influenced by variations in the water content and tempera- 
ture of the soil or by the rainfall. It was found that the richer the soil is in 
organic matter the richer It is in protozoa, especially aiiuchfc and thecammljm. 

A method for estimating the iiuml>er of active protozoa in the soil, D. W. 
OuTLEB {Jour. Agr. Sri. [England], 10 {1920), No. 2, pp. 135-1 JfJ). — A method 
for estimating the number of jirotoza in the active noncystlc state in soil is 
described, based on studies conducted at the Hothamsted ExpiTiinental Station. 
In this method the total number of protozoa is first found by dilution. A fresh 
portion of the soil is then treated with 2 i)er e(*nt hydrochloric acid over night. 
By this means all active forms are killed. A second count by the dilution 
method gives the number of cystic protozoa in the soil. From these results 
the number of active forms can be ascertained. 

The importance of Enchytrariden In the formation of humus, G. Jegen 
{Lmduf. Jahrh, Schweiz, SJf {1920). No. 1, pp. 55-71, figs, 17). — Experiments 
are reported which showed that EnchytrjeUlen In soils have a tendency to 
counteract the injurious influence of nematodes on certain crops, and in addi- 
tion are of extreme importance in the formation of humus in certain soils, par- 
ticularly productive meadow soils. 

These organisms lived in ordinary garden soils about three weeks without 
increase and disappeared after the fifth week. In garden soils mixed with silica 
they disappeared after the third week. In forest soils containing considerable 
organic matter they thrived until the supply of organic matter was exhausted 
and then disappeared, as was also the case in garden soils mixed with vegetable 
matter. They showed a marked and permanent increase in fertile and pro- 
ductive meadow soils. 

Examinations of clay, loam, loamy sand, sand, and humus soils showed that 
the humus soils contained the most Enchytrieiden and the clay and loam soils 
the fewest Experiments with san’d soil, sand soil mixed with vegetable mat- 
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ter, sandy sails ffi’owing grass, and garden soil in which Enchytr«*iden were 
added to the first three showed that in the second and third soils the organisms 
developed and humus formation increased, while in tiie first soil the organisms 
died. The fourth soil containing no Enchytrseiden remained unchanged. It is 
concluded to have been proven, experimentally at least, that the addition of 
Knchylradden to soils containing vegetable matter starts the process of humus 
formation. 

The effect of certain environmental conditions on tlie rate of destruc- 
tion of vanillin by a soil bacterium, VV. J. Uobbtns and A. H. Massey {Soil 
ScL, 10 {1020), No. St pp. 237-240, fig. 1). — Experiments conducted at the Ala- 
biumi Experiment Station are ret)orted, from which it is believed that the 
number of species of soil bacteria able to destroy vanillin is limited. Slight 
concentrations of liydrochloric acid were found to inhibit the action on vanillin 
of the soil organism studied, while aeration was found to favor the destrm tion 
of vanillin. 

In solution cultures containing calcium acid phosphate, sodium nitrate, and 
potassium siili)hate, singly and in comldnation. and ino<‘ulated with the organ- 
ism used, vanillin was destroyed most rapidly in those solutions high in calcium 
acid phosphate and least rapidly In solutions high in isdassiiim sulphate. The 
preseiKV of glucose had no marked effect on the rate at which vanillin was de- 
stroyed. 

Soil fertility [studies at tlie Umatilla (Oreg.) Keclaniation Project Ex- 
periment Farm], II. K. Dean (U. S. Dept. Agr., Dept. Circ. 110 {1920), pp. 
20-22). — Soil fertility studies of the virgin soils of the project, including crop 
rotations and treatments with commercial fertilizers, barnyard manure, and 
green manure crops, are described, showing that for alfalfa greater returns are 
obtained from manure by the lighter applications. It was also found that corn 
can not be grown with any degree of success without manuring on the coarse 
soil of the proj(‘ct. 

Fertilizer experiments with wheat on mountain soils, C. B. Williams, 
W. F. Pate, E. C. Blaib, and It, W. Collett {N. C. Dept. Agr. Bui., 41 {1920), 
No. 10, pp. 2~41). — The results of experiments to determine the fertilizer re- 
quirements of mountain soils of North Carolina growing wheat are reported. 

It was found that phosphoric acid is a dominant constituent for increasing 
yield and profit when growing wheat on Toxaway loam bottom soil. Phos- 
phoric acid combined with potash yielded! the largest net returns iHjr acre. 
Nitrogen combined with potash failed to return enough to pay for the fertilizer 
application. The use of nitrogen and phosphoric acid gave greater average 
profit ]>er acre than the use of nitrogen and potash, but not so great as that 
secured on an average by the use of phosphoric acid and potash. Tlee use of 
a complete fertilizer gave a net profit which was slightly less than that ob- 
tained from the use of a mixture of phosphoric acid and pidash. Lime may be 
used alone on this soil at a small profit and at a much greater profit In con- 
junction wdth a complete fertilizer. It is in general recommended that, In the 
production of \vheat on such bottom land soils, at least 6(K) lbs. of fertilizer per 
acre be used, containing about 10 per cent of available phosphoric acid and 
from 1 to 2 per cent of nitrogen. 

On Porter’s loam upland soil, nitrogen when used alone In normal amounts 
did not yield a net profit. A net profit was obtained where phosphoric acid and 
potash were used alone, the greater profit being obtained with phosphoric acid. 
A net profit was obtained by the use of a mixture containing normal amounts 
of nitrogen and phosphoric acid and no potash, but not so great as that ob- 
tained with phosphoric acid alone. The use of a complete fertilizer did not 
increase the yield sufficiently to pay for the fertilizer. The use of lime alone 
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increased the yield and profit, and In combination with a complete fertilizer 
an additional profit was secured over that with a complete fertilizer alone. 
The experiments as a whole show that phosphoric acid is the controlling plant 
food element in this soil for wheat, and that unless more phosphoric acid is 
applied the use of nitrogen and potash will be made at a loss. 

Chemical fertilizers, G. R. P. D’Utba (Aduhos Chitnicos. Sdo Paulo: Sec, 
Agr. Com. e Ohras Pub. Estado, Sdo Paulo^ 1920 ^ pp. 205). — This publication 
deals wyh the origin, composition, manufacture, and use of chemical fertilizers, 
with particular reference to agricultural conditions and crops in the State of 
SSlo Paulo. Information Is also given on the selection and purchase of fertilizers 
on the basis of their composition. 

Humogen experiments, S. N. Sil {Bihar and Orissa Agr. Dept, Expt. Farms 
and Sci. Sects. Rpts., 1919, p. 19). — Experiments with humogen on maize to de- 
termine its fertilizing action in comparison witli that of such readily available 
organic fertilizers as cattle manure and green manure showed that in a l-year 
trial the humogen had Very little effect in increasing crop production. 

A process for the fixation of atmospheric nitrogen, K. B. McEachron 
{Purdue Engin. Rev., No. 15 {1920), pp. 38-4S, figs. S). — A process for the fixa- 
tion of atmo.spheric nitrogen by means of the so-called silent discharge in the 
presence of water is described, together with results of tests conducted at the 
engineering experiment station at Purdue University. It was found that the 
concentrations secured by the silent discharge process are less than one-tenth 
of that produced by the arc, but the absorption is easier as the product is 
nitric acid. 

The problem of the recovery of ammonia as a by-product in sugar 
manufacture, A. Riteff {Ztschr. Zuckerindus. Cechoslovak. Repub.. 44 {1920), 
Nos. 35, pp, 239-243; 36, pp. 249-252; 37, pp. 257-259). — Different processes for 
the recovery of by-product ammonia from the sugar industry are briefly de- 
scribed. 

Danish experiments with different nitrogenous fertilizers in the years 
1014-1918, .TacObsen {Devt. Landw. Presse, 47 {1920), Nos. IS, pp. 95, 96; 
16, pp. 121, 122; 17, pp. 130„ 131, figs. B).— Comparative tests of Chilean, Nor- 
wegian, and ammonium nitrates, ammonium sulphate, and lime nitrogen from 
German, Swedish, and Norwegian sources are reported, using barley, oats, 
orchard grass, beets, and potatoes as crops. In addition, mixtures of Chilean 
nitrate with ammonium sulphate and with lime nitrogen were also tested. In 
the four years 276 tests were conducted. 

It was found that Chilean and Norwegian nitrates gave the best results, 
especially with barley and oats, the results being about equal. Ammonium 
nitrate Vas second in effectiveness, followed closely in their order by the 
ammonium sulphate and lime nitrogen. 

The effectiveness of the different fertilizers varied with the kind of soil and 
its reaction. The residual effect of all the fertilizers was generally small. The 
fertilizers exerted a slightly depressing Influence on the dry matter content of 
beets, which was less for lime nitrogen than for Chilean nitrate. The dry 
matter content of potatoes was more depressed by lime nitrogen than by Chilean 
nitrate, however. Ammonium nitrate gave better results when broadcast in 
early spring before planting than at the time of planting. The opposite was true 
with Chilean nitrate. The mixtures of Chilean nitrate with ammonium sulphate 
and with lime nitrogen gave results equal to the average of those given by the 
Individual fertilizers in each mixture. 

Boils, C. S. Taylob {Bihar and Orissa Agr, Dept, Expt Farms and Sd. 
Sects, Rpts., 1919, pp. i-5).— Experiments on the effect of phosphatic fertilizers 
with and without green manure on poor rice soils^ showed that the phosphates 



1921) 


SOILS — J'ERTILIZBRS. 


129 


by tbenaselves had no Influence on the ultimate crop, while the more active 
phosphates in combination with green manure had a marked effect on the crop 
when applied at the right ti ne. It was found to be essential in such poor soil 
to manure with phosphoric acid before sowing the green manure. Apatite had 
no effect greater than the assumed limits of experiiriental error. 

The potash deposits of Alsace, IL S. Gale (U. 8. Oeol, Survey BuL 7J5-B 
{1920), pp. Ill +17-55, pis, 2, figs. 2). — ^This report of a survey of the Alsatian 
potash Industry deals with the geology, location, extent, output, and t<jphiiology 
of the deposits and describes the different mines somewhat in detail. 

The area of the lower main potash-bearing field is about 05 square miles 
and of the upper and thinner bed about 33 square miles. For commercial pur- 
poses it is considered fair to estimate the average quality of the output over 
the Entire field at about 18 per cent potash. It is estimated that the potash 
reserve in this field is somewhat more than 3(K),(KX),000 tons. 

A bibliography Is appended. 

The relation of lime to agriculture, L. B. Bboughton (Md. Agr, Col, Ext, 
Bui, 2, rev. {1920), pp. [l]+20, figs. 3). — This is a revision of this bulletin 
(E. S. Rm 37, p. 218), which furnishes in condensed form information concern- 
ing the general use of linie and the source and character of the different forms 
of lime tliat are available. 

The use of sulphur on soils, M. M. McCool {Michigan 8ta. Quart, Bui., S 
(1920), No. 1, pp. 26-28). — Experimental work on the subject at various ex- 
periment stations is reviewed, and experiments are briefly reported 'which 
would indicate that the present knowledge of tlie subject in Michigan does not 
warrant the unconditional recommendation of the use of sulphur carriers 
chiefly to add sulphur to the soils. It is noted that raw sulphur added to a 
number ol peat and muck soils greatly increased the amount of soluble matter 
in several cases. A warning is sounded, however, that the use of raw sulphur 
will cause the loss of lime in the drainage waters and an increase in soil acidity. 

Can sulphur be considered a fertilizer? H. G. Sodebbaum {Meddel. Central- 
ansi. Forsokav. Jordbruksonirddet, No. 189 (1.9 1.9), pp. 9: also in K. Landtbr. 
Akad, Jlandl. och Tidskr., 58 {1919), No. 6, pp. 357-S6S). — Cropping experi' 
ments on loam soil with oats to determine the fertilizing value of sulphur when 
added in the form of finely pulverized brimstone are reiwrted. 

The sulphur was adtii‘d at rates'of 1, 2, and 3 gm. per 24 kg. of soil. The dif- 
ference in the crops obtained from the soils witli and without sulphur was so 
small as to be within the limitation of probable error. It is concluded that the 
general use of sulphur as a fertilizer can not be recommended. 

Some observations upon the effect of borax in fertilizers, W. J. Mouse 
{Maine Sta. Bui. 288 {1920), pp. 89-120, pis. 2, figs. 10). — Attention is firawn to 
the injury to potato crops In Main(» during the season of 1019 where commercial 
fertilizers were used. Field studies covering a wide range of conditions sliowed 
that these losses were mainly confined to fields where certain brands of fer- 
tilizers were applied and w^ere associated with the potasii used in the manu- 
facture of these fertilizers. Analyses of samples of the fertilizers used showed 
the presence of boron in appreciable amounts. No definite cases of similar 
injury to crops were observed where it could be shown that fertilizers free 
from borax and carrying approximately similar amounts of nitrogen, phos- 
phoric acid, and potash were used. 

Pot culture experin\ents with potatoes, beans, oats, wheat, and buckwheat 
to determine the Influence of fertilizers containing borax were conducted. 
Samples of six different lots of fertilizer sold in the State in 1919 were applied 
to potatoes in amounts corresponding to from 0 to 38.6 lbs, of anhydrous borax 
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per acre, the most extensive trials being conducted with applications at the 
rate of 17.6 lbs. per acre. 

The results of the greenhouse experiments were found to confirm those of 
the field observations to a large extent. No potato plants receiving fertilizers 
containing borax escaped injury in some form or other. In general, the amount 
of injury varied with the amount of fertilizer used, although the results were 
not uniform in this rt'speCt. Except where the largest amount of borax was 
applied^the type of injury in the greenhouse differed in some iinportant respects 
from that observed in the field. Killing of the tips and margins of the leaves 
was characteristic of the injury to greenhouse potato plants. Applications of 
anhydrous borax at the rate of 17.6 lbs. per acre i)roduced the most severe 
leaf Injury. Where the fertilizer was mixed wdtli the upi^^r 6 in. of soil in 
the pot or with the 3 in. of soil below the seed piece and the plants heavily 
watered, the larger applications of boron caused greater root injury, more 
stunting of the plants, and less tip and marginal injury to tlie leaves. 

An application of fertilizer in the drill equivalent to 4.4 lbs. of anhydrous 
borax per acre caused severe injury to beans, while broadcasting the same fer- 
tilizer, applying the equivalent of 8.8 lbs. per acre, caused no apparent injury 
to oats, wheat, and buckwheat. 

Mineral resources of the United States in 1019 , compiled by M. B. Clark 
(I/. S. OeoL Survey^ Prelim. Summary At in. Resources 17 . 8. pp. 128, fig, 

i). — ^Thls is the second annual preliminary siimiruiry of the country’s mineral 
production, and includes, iii addition to an introdin tion by (i. F. Loughlln and 
other matters, sections on potash, pliosphate rock, pi'al, marl, lime, and gypsum. 

Analyses of fertilizers — spring season, 1920 , J. K. Plitmajlu, .ir. ( N . V . 
Dept. Agr, Bui. {1920), No. 12, Sup., pp. 9). — This publication contains the 
results of actual and guarantied analyses and valuations of 141 samples of fer- 
tilizers and fertilizer materials collected for inspection in North Carolina during 
the spring season of 1920. 

Fertilizer report, J. W. Keixogg {Penn. Dept. Agr. Bui. 38S {1920), pp. 
9S). — ^This bulletin reports actual and guarantied analyses of 1,105 samples of 
fertilizers and fertilizer materials, representing 625 different registere<l brands, 
collected for inspection in Pennsylvania from January 1 to July 31, 1919. 

Analyses of commercial fertilizers, R. N. Brackett et al. {South Carolina 
8tu. Bui. 203 {1920), pp. 72). — This bulletin reports the results of actual and 
guarantied anaylses and valuations of 1,6,58 samples of fertilizers and fertilizer 
materials collected for insi)ection in South Carolina during tin* season of 1919-20. 

AGBICULTTJRAL BOTANY. 

t 

Botany of the living plant, F. O. Bower {Tjondon: Macmillan d Co., Ltd., 
1919, pp, X+580, pi. 1, figs. iSt). — This book, though in a measure adapted to 
the annual course of eleinenl,ary lectures on botany as given in Glasgow Uni- 
versity, is not intended to conform to any schedule of work nor any examina- 
tion, the object being to present in simple terms a conception of the plant as a 
living, growing, self-nourishing, and st'If-adapting organism. 

A plan for cooperative research on the salt requirements of representa- 
tive agricnltnral plants, edited by B. E. Livingston {Baltimore: Dlv. Biol, 
and Agr. of Natl Research Council, 1919, 2. cd.. pp. 5 ^). — ^This is a second edi- 
tion of the plan, noted editorially (E. S* R., 39, p. 603). 

During the war period the Division of Agriculture, Botany, and Zoology of 
the National Research Council established a special committee to attempt the 
organization of a nation-wide cooperation among the research scientists Inter- 
ested in plant nutrition. The project Is being continued (E. S. R., 42, p. 97), 
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the purpose being to hasten the acquisition of definite knowledge regarding the 
salt requirements of a few representative agricultural plants. 

While each cooperator will be free to interpret and publish his results as he 
may see fit, the committee hopes to be able to bring together as the work pro- 
gresses all the contributions, so as to build up rapidly a rather complete state- 
ment of salt requirements of each plant that Is included in the scheme. It is 
expected that the correlated system of physioJogicai knowledge to result from 
this cooperation will place in the hands of agronomists and agricultuyal chem- 
ists many valuable facts ami principles upon which, with further experimenta- 
tion in the field, may be built up a greatly improved system of fertilizer prac- 
tice and crop rotation. The i)re.sent t)roJect, therefore, is fundamental to the 
rational advance of agricultural science and practice. This i)roject itself con- 
templates only physiological studies carried on with water and sand cultures, 
thus avoiding many of the complications introduced when agricultural soils are 
involved. 

Since the problem for any single plant is so complicated and tlie amount of 
logically planned and carefully curried-oiit experimentation required is so 
great, attention at the start is to be restricted to two plants, Marquis spring 
wheat and s(»y beans. The seed and salts are to be supplied by the committee, 
and standardized methods are to be empli»yed, as outlined. Citations to the 
literature are given In this connection. 

A thermo-electrical m^^thod for the determination of leaf temperature, 
E. B. SiiREVE (Plant World, 22 (1919), No, pp, lOO-IOJf, figs. — The author 
has obtained successful ix»sults in determining the surface temperature of plant 
leaves by means of a thermo-elect rleal method which avoids wounding the 
plants as well as the temperature complications conse<iueut on wounding. The 
apparatus and its use are briefiy discusseci. 

The r61e of temperature in the determination of the transpiring power 
of leaves by hygronietric paper, E. B. Sitrkve (Plant H’orW, 22 (1919) ^ No. 
6*, pp. 172-180, fig. 1). — This paper deals wdth the part played by the temper- 
ature of the slip in the calculations whicli must be performed to determine the 
index of transpiring power. 

In the detc^rmination of the index of transpiring power by tripartite cobalt 
slips no considerable error is intrmiuced into the calculatitms by using tlic tem- 
perature of the air immediately surrounding the leaf instead of the tem- 
perature of the slip itself. Similarly, in the standardization of the tripartite 
cobalt slips over a i)oroiis evaporating surface in n small closed room, the tem- 
perature of the air near the apparatus may be used. 

Correlation of wind flow and temperature with evaporation, C. A. Shull 
(Plant World, 22 (1919), No. 7, pp. 210-215, fig. 1). — Tlie author, hff\ing col- 
lected data at Lawrence, Kans., during the period 191G-191S, presents the re- 
sults in tabular and graphic form, noting observed correlations. 

Water content and temperature as factors influencing diastase forma- 
tion in the barley grain, W. E. Picklfr (Plant World, 22 (1919), No. 8, pp. 
221-238). — The author has found that absorption of water by barley grains de- 
pends on temperature. The seed coats are impervious to Htbium chlorid, and 
the water absorption rate from a saturated solution of lithium chlorid decreases 
much more rapidly than from distilled w’ater. Osmotic pressure is much 
greater In barley grains than in Xanthium seeds. At constant temperatures 
diastase formation iiycreases with the water eoutenl of the grains, hut it is 
much less affected by temperature. 

Sunlight and Its measurement, H. E. PriLLiNo (Plant World, 22 (1919). 
Nos, 6, pp, 151-171, figs, 4; 7, pp. 187-209, fig. 1).— The author presents In the 
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first part of this paper a brief nontechnical statement of our present knowledge 
concerning the distribution and amount of energy In the incoming radiation. 
The second part outlines the complex subject of the measurement of the sun’s 
mdiation. 

The relation between growth and rest in plants, G. Klkbs (BioL ZentbL^ 
37 (1017) f No. 8, pp. 373-415). — In this work, which is related to that previously 
noted (E. S. R., 35, p. 431), the author studied the behavior of such plants as 
Fagus s^lvatica, QuervMs pednnculata, two conifers, and Onetum gnenion (from 
tropical Asia). 

Hereditarily established characters include specific structures with all their 
numerous potentialities. The only new characters that develop are those that 
do so under the influence, remote or immediate, of the environment. 

Annual migrations of nitrogen-free reserve materials in woody plants, 
E. Antevs (Arkiv. Bot., 14 (1916), No. 16, pp. 25). — Studies are detailed as ap- 
plying to Alnus, Plnus, Picea, Salix caprea, and Prunm padus in regard to 
reserves not containing nitrogen. 

Changes in fats and starch are closely related to weather changes. The 
starch maximum was attained during the second half of April, just about as 
the buds burst. Changes closely cot’respondlng in Tat and also in glucose and 
other constituents were observed, and an intimate connection is inferred. Ex- 
ternal factors appear to be influential in the transformations occurring during 
this period. 

Recent studies on the carbon nutrition of plants, T. Hokobnx (Biol. 
Zentbl.f 36 (1916) ^ No. 9, pp. 385-403). — This aiticle, as contrasted with the 
contribution previously noted (E. S. R., 42, p. 433), deals mainly with the 
lower forms studied in their nutritive relations with such substances as 
glycerin, alcohol, and aldehydes. 

Chlorophyll content and carbon dioxid assimilation in Alpine and low- 
land plants, M. Henrici (Verhandl. Naturf, Genell. Basel, 30 (1919), pp. 43- 
136, figs. 7). — A study of plants which grow equally >vell in the Alps and in the 
neighboring lowlands is said to have shown that the leaves of the meadow 
plants Anthyllis vulneraria, Beilis perennis, Primula farinosa, and Taraxacum 
officinale contain much less chlorophyll in elevated regions. Notable excep- 
tions are present€»d by a few plants, mainly those of snowy dales, as P. hirsuia, 
P. iHscosa, and Ranunculus glacialis. Both Alpine and lowland specimens of 
these four plants react in specific ways to marked changes in illumination, but 
no daily variations were' noted. Carbon dioxid assimilation in the Alpine 
plants begins at higher illumination but lower temperature intensity than does 
that in lowland plants. 

The Illative amount of assimilation at the two elevations Is a function of 
temperature and light. Each tends to have a definite light requirement, though 
local exceptions occurred in the experiments owing to snow reflection and 
weather Influences. 

The influence of the pyrrolic nucleus in the formation of chlorophyll, 
G. PoLLACCi and B. Onno (Atti R. Jst. Bot. Umv. Pavia, 2. ser., 17 (1920), pp. 
131-145, figs. 4). —It Is claimed that plants growing in a nutritive medium lack- 
ing iron may develop an assimilable pyrrolic product resulting in the forma- 
tion of chlorophyll. Such formation in the absence of iron has been previously 
unknown. 

Evolution of vascular tissue, M. Lenoib (Ann. Nat. Bot., 10. ser., 2 
(1920), No. 1-5, pp. 1-123, figs, 91). — ^The general conclusions from this work 
refer principally to phenomena connected with vascular tissues. Particular 
conclusions refer to Veronica, Cucumis, Cucurbita, and Helianthus. 
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Jacques Leeb’s studies on regeneration in Bryophyllum, K. Goebel {Biol 
Zentbl, 36 {1916), No, 5, pp. 193-204, flg, 1), — This is mainly a discussion of 
Loeb*s contributions as previously noted (B. S. K., 84, p. 730). 

Dormancy, or delayed germination of se€^s, C. West {8ci. Prog, iLonr 
don^j 15 {1920), No, 57, pp, 34-59), — This Is mainly a review of recent articles 
on delayed germination, with mention also of other contributions bearing on 
the subject. 

The evidence for a growth-inhibiting substance in the pear tree, H. S. 
Reed and F. IT, Halma {Plant World, 22 {1919), No. 8, pp. 239-247, figs. 3),— 
It is claimed that young vertical shoots of the pear tree tend to remain un- 
branched because of the dormancy of the lateral buds, amputation of a portion 
of the shoot being followed by a development of lateral buds situated Immedi- 
ately back of the point of amputation. The manner of growth suggests that a 
growth inhibiting substance is produced in the apical portion of the shoot and 
that it travels toward the base, perpetuating a condition of dormancy in the 
subapical buds. Horizontal jx'ar shoots produce the most vigorous growth from 
buds near the dorsal line of the shoot, slight growth in those on the ventral 
line, and intermediate growth in other positions. This behavior is considered 
to indicate that the growth-inhibiting substance accumulates on the ventral 
sidi* of shoots, thereby freeing the dorsal buds from destraining factors. 

Pollination, W. H. Chandler {Ind, Hort. Soe. Trans., 1918, pp. 111-120, figs. 
2). — A discussion of principles, benefits, and methods of pollination. 

An anomaly in the nuclear history of spores, F. Moreau {Bui. Trimest. 
Soc. Mycol. France, 35 {1919), No. 1-2, ppj 98-10 1 , fig. 1). — Spores of Endophyh 
lum sempervivi, normally binuclear at first, show later four or even six nuclei. 
Interpretations of this and related phenomena are offered. 

Sulphur bacteria, M. DtlGGEi^i {Neujahrsbl, Naturf. Oesell. Zurich, No. 121 
{1920), pp. 45, figs. 14)- — ^This deals with the production and accumulation in 
nature of hydrogen sulphid and the relation thereto of the so-called sulphur 
bacteria. A section deals with denitrifying bacteria. The work concludes with 
a list of 166 titles bearing on the subject 

Bnzyms of yeast, T. Bokorny {Biol. Zentbl, 36 {1916), No. 10, pp. 475- 
493). — This is a study of enzyms in relation to several substances as acids and 
buses. Most of the enzyms appear to be predominantly nitrogenous. 

Anatomical and biological observations on Lathra^a, K. Citkmin {Ann. 
Bci. Nat. Bot., 10. ser., 2 {1920), No. 1-5, pp. 125-272, figs, 91). — This account 
(with bibliography and Index) deals with a study of L. clandestina and L. 
squamaria as regards nutrition and reproduction. 

The general conclusion reached is that Lathraea presents a case of adaptation 
to subterranean life in a plant which has preserved the complex phanei'oganiic 
organization in the new environment. It is conceivable that accidental and 
partial parasitism may have determined and led to adaptation to darkness, and 
that such adaptation has resulted in complete loss of chlorophyll and establish- 
ment of a completely parasitic existence. 

Native vegetation as a criterion of site, 0. F. Korstian {Plant World, 22 
{1919), No. 9, pp. 253-261). — ^The author urges that in the determination of site 
no single criterion should be adopted to the positive exclusion of other feasible 
criteria, as it may be found that one may serve as an excellent check on the 
other or may even more closely indicate the true potentiality of a given site 
quality. 

Bcologic diversity and generic coefficients, J. Dufrenoy {Bui. Trimest. 
Boc. Mycol. France, 35 {1919), No. 1-2, pp. 27-^6).— Studies indicated are said 
to confirm the view that regions of slight ecological diversity show greater 
generic cOefflelents as regards both cryptogamlc parasites and phanerogams. 
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A comparison of the vegetatlonal features of two desert mountain 
ranges, F. Shbevb (Plant Worldy 22 (1919) ^ No, 10, pp, 291-S07, figs, 7 ). — 
coiriparisoti is made of tlie vegetatlonal and florlstic features of the Pinaleno 
an<l Santa Catalina Mountains, the results of which are detailed. 

Some records of the seasonal flora of arable land under cultivation, L, F. 
and R. W, Newman (Jour. Ecology, 6.(1918), No. 3-4, pp. 178-188).— Having 
for several years kept accurate records of the numerical and seasonal occur- 
rence of the weeds of arable land under ordinary culture, the authors present 
in tabular form with discussion the number and species of weeds found on six 
areas in fields under difl’ercnt crops as taken at intervals throughout tlM» year 
in a farm on the b<»rders of Hertfordshire and IQssex. The tables show among 
other things that certain species suddenly appear in large numbers on a field, 
particularly after disturbance of the soil by ordinary agricultural operations. 
A spe<*ies may establish itself throughout the season and show a series of indi- 
viduals all growing to maturity, or it may suddenly die away and disappear. 
The causes of this behavior have not l)een determined. 

Environmental changes and their effect upon boll shedding In cotton, 
F. E. Lloyd (Ann. N. Y. Acad. Sci., 29 (1920), pp. 131, pi. 1, figa. 25;).-~Work 
done l)y the author in Alabama during 1911-1-2 to articulate with work done 
in IIKKV1907 (but not published excjept as emlx)died in this report) and continued 
in N(»rth Carolina during the summer of 1913 is reported in considerable detail. 
The purpose of this study was, if possible, to resolve the complex of causes 
which may lead to the shedding of cotton squares, blooms, and bolls. 

It was fciuiid that the rates of shedding are on the whole gradually Increased 
throughout the season until limited by the growth of the plants; the shedding 
during the earlier period being numerically less than the fiowering. Day to day 
variations are usually explainable by rain in the day time (causing incomplete 
fertilization) and by variations in environmental conditions. These responses 
appear to be positive to increased insolation and lower moisture content of the 
superficial soil layers, or negative to rainfall ameliorating surface soil condi- 
tions (and perhaps attendant above ground conditions). The effects of these 
variations appear to he additive to another condition (not measured in tliis 
work) namely, the moisture content of the det'per soil layers, reached only by 
the deeper root system and probably receding as the season advances too fast 
to continue fully available to the advancing root system, which may become 
nearly or quite static about this time. 

It is possible that cotton races differ as regards adjustability to moisture 
variations in the deeper soil layers, so that the period of approximate balance 
of shedding and flowering may be regarded as one of delicate eiiullibriiira of 
the plapt with its environment. At this period (occurring about August 14-26 
in 3907) variations in temperature, superficial soil moisture, and their accom- 
paniments appear to produce what Is here termed u physiological hysteria, ex- 
pnjsscKl In wilder fluctuations in the shedding rates. After such i)eriod, condi- 
tions call out more marked shedding responses, the plant now being less effect- 
ively in correspondence with its environment. This is not a time of Increased 
growth above or below the soil surface. The deeper roots are primarily in- 
volved in this connection, as the surface soil does not conserve its moisture 
throughout the summer. The effect of conditions during this later period were 
much more marked in 3907 than In 1906, owing to the lateness of the spring in 
the latte]‘ year and to the subjection of the freely fruiting plants to the severe 
conditions of the latter season, in which the older boils were shed in larger 
numbers, reducing the total product for that year. 

Among the more general conclusions reached it is str.twl that abscission of 
cotton flower buds and bolls is brought about by digestion of the middle lamella 
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and adjacent layers of the cellulose wall, the extent of which Is related to the 
age of the cells Involved. Abscission is preceded, according to the age of the 
cast-off part, by more or less growth of the cells of the abscission zone, and 
usually, by cell division. 

More or Jess distortion may occur, owing to the peculiar morphology of the 
fruiting tnterno<ie and resulting disparity of growth as between the concrescent 
I)edlcel and stem elements. Abscission tissues may even extend more or less 
longitudinally along the fruiting internode, in which cas.‘ a distinctly^ patho- 
logical behavior involving extensive histolysis may occur. Injury response 
period for squares varies from 36 hours to 10 days, the innxiinum numbers 
falling on the second day and the great majority being shed within 5 days. 
Abs<*ission is inhibited during anthesls, open flowers being seldom shed. The 
injury response i)erl<Kl of bolls varies from 24 hours to 6 days, small bolls 
being she<l in 24 hours w tli a maximum of about 48 hours after injury. Ab- 
scission is hastened about 12 hours If the injury is inflicb^d in the afternoon 
rather than in the forenoon. This is thought to be due tc) the more prompt 
reaction of turgid tissu(»s. Shedding after boll weevil injury occurs in 1 to 20 
<la.vs, the inaxinmin falling about the eightli day. Rain causing destruction of 
bolls product's a high degree of shedding of bolls If it falls in the late forenoon. 
Bolls doomed to shed show inferior growth rates. Shedding under fleld con- 
ditions in Alnhaiiia is generally attributable to rain and to st>il water condi- 
tions. A probable factor (more effective in boll shedding) is competition for 
water. 

The nialvaccous plants of Texas, H. C. Hanson {Trxa.^ (Sffa. Circ, 22 U020), 
pp. J8 ). — A study was made under the auspices of the Federal Horticultural 
Board. U. S. Department of Agriculture, of the wild and cultivated malvaceous 
I»lants of Texas in order to determine whether they could possibly serve as 
host plants for the pink bollworm. The author gives a list and description of 
the plants known to o('cnr within the State. 

On variation in Tartary buckwheat, Fagopyrum tataricum, J. Ztnn 
(Genetics, 4 (1919), No, 6, pp. 534-586, figs. 11; abs. in Maine SW. Bui. 284 
(1919), pp. 296-298 ). — A report is given of a study of an ever-sporting race of 
F. tataricum discovered by the author. This race has been isolated and its 
characteristics studied for five generations under varying conditions of en- 
vironment. The variations observed occur in the gyncecium, the perigone, and 
the vegetative organs of this race. The variations in the gyncBcium are charac- 
terized by the i)roductlon of supernumerary carpels. The frequency of the 
normal, five-parted perigone decrea.ses as the number f»f carpels per pistil in 
creases. The teratological development of the vegetative organs in the form of 
more or less develoi^ed fasciation was reproduced under favorable coMlitlons 
of environment, in 50 per cent of the offspring. All tlu' dc'seendants of the 
ever-sporting race were found to reproduce the ever-sporting type of the mother 
plant, regardless of whether they originated from normal or abnormal fruits of 
the parent. 

Herlbert-Nilsson’a objections to the views of Do Vries in regard to mu- 
tation, H. Kraniciifkld (BM. Zenthh, 37 (1917), No. 2, pp. This is a 

discussion of the studies and conclusions previously noted (E, S. R., 39, p. 
825). 

An improved colorimeter for color inheritance study, H. F. UoaKiiTs 
(Plant World, 22 (1910), No, 9, pp, 262-269, figs, ,5).— Descriptive discussion Is 
given of an apparatus which the author has found suitable to the purpose of 
quantitative measurement of color value in flowers in the study of color in- 
heritance. Clear and definite results In studying the color values of segregates 
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were obtained with Pelargonium, By supplementing these records with 
Lumidre color photographs a practically perfect series of Inheritance records 
may be obtained. 

FIELD CBOFS. 

[Report of field crops work at the Umatilla (Oreg.) Reclamation Proj- 
ect Experiment Farm in 1918 and 19191, H. K. Dean (U. S, Dept. Agr.<, 
Dept Cfrc, 110 {1920), pp. 5, 10, 11, 12-17, 23, figs, -}). — This describes the con- 
tinuation of work along the same general lines as previously noted (E. S. R., 
40, p. 431). 

Approximately three-fourths of the irrigated acreage on the project is said to 
have been devoted to alfalfa hay during recent years. In reviewing the de- 
velopment of the project, it is noted that while the cropped area increased 5,689 
acres, or 205 per cent, from 1911 to 1919, the alfalfa acreage Increased 287 per 
cent. In 1919 a total of 25,836 tons of hay valued at $^tS3,133 was produced. 
The average acre yield for the nine year period, 3.7 tons, is considered low, and 
appropriate cultural, fertilizer, and irrigation methods for its increase are 
suggested. 

Weed pests threatening to become troublesome in alfalfa and cultivated fields 
on the project include Bromm tectorum, Setaria viridis, Hordeum juhatum, and 
Echinochloa crua-galli. Harrowing, cultivating, and cutting before seed is set 
are emphasized as important measures in the control and eradication of these 
weeds. 

Mammoth Russian sunflowers, with 28.4 tons of forage per acre, outylelded 
46 corn varieties in preliminary tests of silage crops. Hopi corn, a southwestern 
Indian variety, produced 10.8 tons of forage In 1018 and 8.93 tons in 1019 as 
compared with 5.78 tons, the average yield for all varieties. Besides Hopi, the 
tests show Bloody Butcher, Colorado Giant Fodder, Sullivan White Dent, and 
Dependable Yellow Dent to be promising for silage purposes. 

Results of 5 years’ experiments on the frequency and depth of irrigation of 
alfalfa are held to indicate that on a medium sandy soil 4 acre-inches of water 
applied at biweekly intervals have given the largest net returns. When water 
was applied each week, the increased yields did not seem to justify the addi- 
tional labor cost and water charge. 

Baltic was the highest in row tests of five alfalfa varieties, yielding about 25 
per cent more than the average. Although white sweet clover equaled alfalfa in 
1918, its yield was considerably lower the following year. 

Crops on the experimental fields, J. B. Harrtson and R. Ward (Jour, Bd. 
Agr. Brit Ouiana, 13 {1920), No. 3, pp. 130-149). — Variety testa, hybridization 
and selljction studies, and fertilizer experiments with sugar cane, and variety 
and irrigation tests with rice are reported in continuation of i^milar work 
already noted (E. S. R., 41, p. 528). 

Tabulated data are presented showing the areas devoted to the principal 
sugar cane varieties on numerous plantations throughout the colony during the 
crops of 1916, 1917, 1918, and 1919, and average acre yields of sugar from the 
1918 crop. 

Leading cane varieties in 1918 tests included D367, D248, D118, and D181, 
with respective yields of 30.8, 27.8, 25.3, and 27 Ions of cane per acre, and 3.47, 
3.17, 2.97, and 2.97 tons, respectively, of indicated sugar per acre. The average 
yield of 13 varieties of, sugar cane receiving no nitrogen, and applications of 
sulphate of ammonia at the rate of 40 and 60 lbs. of nitrogen per acre amounted 
to 14.5, 26.6, and 31.2 tons of cane per acre, respectively, with 1.03, 3.18, and 
3.55 tons of Indicated sugar. A comparl^n of seedlings from hybrid, selfed, 
and uncontrolled parentage confirmed previous results indicating that the 
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method of raising seedlings in considerable numbers from canes of high vege- 
tative vigor, and taking advantage of the wide variation in saccharin content 
of the sugar canes which appears to be one of the more fixed characteristics of 
a seedling, was of equal, if not greater, value than either raising canes of 
selfed parentage, or hybrids from parent canes of well-marked saccharin 
strength. 

[Field crops in Cyprus], W. Bevan {Bui. Imp. Inst. [London], n (1919), 
Nos. 3, pp. $29^336, 35Jt-^S51l, pi. 1; 4, pp. 490-502. 514-521. 522. 523. 529^34)*— 
Cultural methods and field practices followed in the growing of cereals, legumes, 
sorghums, forage, fiber, and root crops, and tobacco on tlie island of Cyprus are 
described, and data on annual production included. 

[Report of field crops work in Mysore, 1917-18], H. V. Kkirhnayya 
{Mysore Dept. Agr. Rpt,. ^1911-18. pp. 2-18. 25-35 ). — ^This reports the progress 
of variety, fertilizer, and cultural experiments and breeding work with sugar 
cane, rice, and ragi, and limited variety tests and improvement work with cotton, 
and notes field tests with indigo, turmeric, peanuts, jola, sunn hemp, and mis- 
cellaneous crops. 

[Report of field crops work in Mysore, 1018-19], L. C. Coijcman {My- 
sore Dept. Agr. Rpt.. 1918-19. pp. 1-23 ). — Variety tests and breeding work with 
sugar cane, ragi, rice and cotton, and fertilizer and cultural experiments with 
sugar cane, ragi, and rice are described, and field tests with miscellaneous crops 
noted. 

Electroculturo, F. J. Bae {Jour. Dept. Agr. Victoria. 18 {1920). No. 7, pp. 
385-394 ). — This is a general review of the subject, the author discussing in 
brief the dllTerent modes of application, including illumination by electric light, 
conduction of atmospheric electricity from elevated conductors to the soil, bury- 
ing plates of copper and zinc in the s(»il and using the soil as an electrolyte, 
passing a current through the soil from external sources, silent discharge from 
antennae or overhead network, and elec’trochemical treatment of seeds. 

A variety survey and dCsScriptlve key of small grains in Utah, G. Stewart 
{Utah I)ta. Bui. 114 (1920). pp. 3-35. figs. 11 ). — This describes a varietal sur- 
vey of 2,024 wheat, 027 oat.s, and 184 barley fields in Utah undertaken prc^lim- 
inary to standardizing the varieties of small grain grown in the State. The 
varieties studied are classified in accordance with accepted keys, and the more 
important briefly described. Results of small grain variety tests conducted by 
the station and various county farm bureaus under both irrigated and dry land 
conditions are Included. 

Of 24 wheat varieties found, 00 per cent of the fields grew either Dicklow, 
Turkey, or New Zealand; another 30 per cent was represented by 6 other vari- 
eties, Pacific Bluestem, Marquis, Gold Coin, Kofod, Sevier, and Regenerated De- 
fiance. More than 70 per cent of the oat fields were of the Swedish Select 
variety, and nearly another 20 per cent were planted with either Green Moun- 
tain, Lincoln,* or Storm King. The Coast variety of barley was reported on over 
67 per cent of the fields, with Club making up 14.7 per cent. 

The author concludes that the extensive mixtures that occur among the small 
grain varieties In Utah occasion great losses to the farmers of the State by re- 
ducing the market grades, lowering the yields, and causing wide variation in 
time of maturity. Results obtained by the Federal grain supervision, showing 
a high percentage of mixture on Utah wheat, are held to substantiate the con- 
clusions of the survey ixj indicating the nece.ssity of purifying the varieties. 

Blittger’s practical guide to the culture of the more important oil 
plants, J, Richter {PraktUche Anleitung zur Kultur der Wichtigsten Olgc- 
wiichse. Leipzig: Hans Wehner [1916L 9. ed,, rev., pp. 89).— A small treatise 
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on the culture of various oil-yielding plants, Including the cruciferous plants, 
sunflowers, Madia, flax, and hemp, the present edition of which has been revised 
to include recent scientific and practical Information on the subject. 

Oil seed and fiber plants, Wacker (Arb, Dent Landw, OeselLy No. SCO 
(J9i9)^ pp. 102-116). — The author calls attention to the diminishing produc- 
tion of oil seed and fiber crops In Germany and the Increasing dependence of 
the country on foreign sources for oil and fiber. In urging their more extensive 
cultivatVm. he indicates the more profitable varieties of rape, turnip, jwppy, 
mustard, sunflowers, soy beans, flax, and hemp, with suggestions for their 
culture. 

Alfalfa (17. Dept. Agr., Dept. Circ. 126 {1920), pp. 7). — Brief popular in- 
structions on cultural methods considered best for growing the crop in the 
New England States and New York are presented, together with descriptions of 
several commercial varieties suited to the region. 

Increase corn yields by fall field selection, J. F. Cox (Michigan Sta. 
Quart Bui., 3 (1920), No. 1, pp. 14-16, fig. 1). — This presents brief instructions 
for the selection and preservation of seed corn, and indicatt*s on an outline 
map the approximate distribution of the leading coni varieties in Michigan. 

Growing corn in the Southeastern States, 0. II. Kyle ((/. jK. Dept. Agr., 
Farmers' Bui. 1149 (1920), pp. 19, figs. i>). — ^This is a revision and extension of 
Farmers’ Bulletin 720, previously noted (E. S. U., 115, p. 639). 

Productivity of perennial cotton plants, D. Jones (Queensland Agr. Jour., 
14 {1920), No. 2, pp. 49->')2). — Yields from high-producing perennial plants are 
noted, and the productivity of upland and Egyptian types are contrasted. 

The author states that fanners have grown cotton in Queensland for the past 
40 years, relying on its perennial merit. On the coastal areas north of Brisbane, 
Egyptian perennials ai’e often spaced 12 ft. apart and the intervening spaces 
and rows planted witli an earlier maturing upland variety. Since at least a 
year or IS months are required for the Egyptian to come into profitable bearing, 
and the best yields are obtained from the fourth year onward, the*planter gains 
the advantage of an early crop which is furnished in 5 months fr{)m the upland 
variety. After 2 or 3 years the upland will have outlived its utility and can 
be cut out, Ic'aving the field to the Egyptian plants. 

Commercial parasitism in the cotton Industry, O. F. Cook (Nature [Lon- 
don], 105 (1920), No. 2644f PP- In this article, a contribution from 

the Bureau of Plant Industry of the U. S. Department of Agidculture, the author 
deplores the fact that the parasitic tendencies of the present commercial system 
are not limited to the speculative feature.s that are being restricted by law or 
to the taking of undue profits, but lead to enormous agricultural and industrial 
waste fti rough the production and manufacture of Inferior fiber passed on to 
the consumer in weaker and more perishable fabrics. Lack of discrimination in 
buying from the growers is held to be the weak point in the present system, not 
to be made good by paying all growers more for their cotton hut by paying 
more for goc»d cotton and less for poor cotton. 

Field iusp(‘ction buying is urged, as the uniformity of the fiber, which Is an 
essential factor of quality and value for textile purposes, can be determined 
much more readily and definitely while the cotton Is still in the field than 
after it is brought to the gin or i>assed Into the bale. This reform in buying 
would give the commercial system a positive constructive relation to the In- 
dustry instead of the present negative, parasitic relation. 

Manufacturing and laboratory tests to produce an improved cotton air* 
plane fabric, F. Taylou and D. E, Eabijg {V. S. Dept. Agr. Bui. 882 (1920), pp. 
48, figs. 24 )- — This bulletin reports results of tests made by the Bureau of Mar- 
kets of this Department In cooperation with the Bureau of Standafds and the 
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Signal Corps for the purpose of improving the quality of the fabric produced 
under the specifications of the Signal Corps and to determine the cotton most 
suitable for airplane purposes. The material used in the investigations Included 
American Egyptian cotton of the Pima variety, IJ in. staple ; Sea Island cotton 
of Hb In. staple ; and Sakellarldls Egyptian cotton of in. staple. 

The mill tests comprised determination of waste percentages, comparative 
strength and stress tests of yams and fabrics, and studies of the effect of 
varying the twist and weave and of mercerization. Elasticity curves repro- 
duced fnmi those made hy the stretch-recording device of the automatic cloth- 
testing machine graphically Illustrate stretch and tests of plain weave clot!) of 
varied construction. T^aboratory testa conducted in cooperation with E. H. 
Hinckley, of the New Bedford Textile School, consisted of studies of the effect 
of the various contributing agents to mercerization and doping, and the appli- 
cation of those results on a commercial scaie. Tlie data secured in the several 
tests are presented in tabular and diagrammatic form and fully discussed. 

No wide differances in the amount of waste discarded by the three varieties 
of cotton were disclosed. The IMma American Egyx>tiai» cotton showed a \^aste 
percentage of 29.09 ; Sea Island, 26.7 ; and high-grade Sakellarldis Eg>"ptian, 
27.07. Sakellarldis Egyptian <ott<m gave the strongest yam and clotli, a gen- 
eral average of all of the results sh(»wing a superiority of about 12 i)er cent 
over the Sea Island and the American Egyptian. 

The twist recommended hy the Signal Corps specifications for 80’s and 8/80's 
yarns was found to be excessive, the best results being obtained by a combi- 
nation of twist multiples 3.83 in the singles with 3.63 in the ply. Of the several 
weaves tested, the plain weave was found to be the most practical. 

Piece mercerization was found to l)e superior to yarn mercerization because 
it allowed IncreasfMl quantity and uniformity of production wliile decreasing 
its cost. At the same lime It conserved labor, material, and transportation 
facilities, and also tended to reduce and equalize the stretch In the warp and 
filling without materially changing its strength per unit of weight. 

Dowling changed the stretch -stress qualities of the cloth in <iimntity only. 
Nitrate dope gave the cloth physical propertie.s slightly superior to those given 
by acetate dope. It was noted that increasing the percentage of dope beyond 
117 per cent did not improve the stretch -stress qualities of the cloth. 

Tests of cloth made by subjecting it to continual stresses in comparison with 
the usual method as described in the Signal Corps specifications showed that the 
former method produced results approximately 30 per cent weaker than the 
latter, * 

Potato 8€;ed certification in United States and Canada, A. G. Tolaas 
{Potato Mag,, 2 {1920), No. Jl, pp. J8, 20 ). — A brief progress report ofiho seed 
potato certification committee of the Potato Association of America, with a 
tabulated summary of potato seed certification work in the ITnited States and 
Canada. 

Waterproofing and mildew proofing of cotton duck, H. P. Holman, B. S. 
Levine, and T. I). Jakretx {U. S. Dept. Agr., Farmers" HuL J157 {1920), pp. iS, 
figs. 16 ). — This bulletin gives directions for the selection and care of cotton 
duck or canvas for farm uses and describes simple methods for increasing the 
durability, of the material by the application of waterproofing and mildew- 
proofing mixtures. The formulas for four of these mixtures are given with 
brief directions for thejr preparation and application. The cost of the tretit- 
ment is estimated at from 7 to ybout 11 cts. a square yard. 

What can we learn from the potato culture of the United States? O. 
Atpel {Arb. Ocsetl. Ford. Bams u* Terwend. Kartoffeln, No. 17 {1918), pp. 68, 
25785*’— 21 4 



140 


EXPEBIMEISTT STATION BB60KD. 


[Vol. 44 


/Ipt. 2 $), — ^The outstanding featuros of potato culture In this country are re- 
viewed for the edification of the German agriculturist, the author describing 
climatic factors, varieties, cultural methods, and field practices. Notes on the 
principal potato diseases and insect pests, storage, and handling are included 
in addition to tabulated data of production and farm and market prices. 

different methods of propagating potatoes, Dbslitzki {Arb, GeselL Ford, 
Baues u, Verwmd. Kartoff^ln, No, 16 (1918), pp. 2S), — The various methods of 
potato propagation are discussed from a standpoint of relative efficiency, the 
value of small seed tubers, various sizes of seed pieces, peelings, sprouts, and 
the different seed eyes l>eing treated in some detail. 

Results of Inquiries on the dissemination of the different potato varie- 
ties, A. Hecker (Arh. Gesell, Ford, Baues u, Verwend, Kart off eln, No, IS 
(1917), pp. 55). — compilation of data on the extent of culture of the several 
varieties of potatoes in the German Provinces and Federal States, tlieir use 
in starch manufacture, drying and distilling, and their improvement by breed- 
ing and the introduction of new strains. Notes on relative marketability, dis- 
ease resistance, and stability of the varieties are included in tabular form. 

Potato culture on marshy soil, W. Freckmann (Arh, KartoffelbauffeneU,, 
No. 20 (1919), pp. 2i). — The fertilizer requirements, manipulation of moor land 
soils, and approved cultural practices with potatoes on this type of land are 
discussed in this pamphlet, In addition to the inclusion of comparative yields 
of leading varieties. 

Estimation of potato yields, Opitz (Arb. KartoffelbaugeselL, No. 19 (1919), 
pp. S5), — The author contrasted two methods of estimating the yields of potato 
fields, and found from a number of trials that the use of a system based on 
tuber count in a given area showed an average per cent of error of +3.5 per 
cent as compared with +26.6 per ei*nt with a system bas€*d on the weight from 
like areas. The principles underlying the procedure of estimation of potato 
yields are fully discussed. 

[Experiments with potatoes], H. von Feilitzen (fi^vemka Mosskulturfor, 
Tidskr,, 34 (1920), No. S, pp. 199-208, fly. 1). — The results of a test with 35 of 
the newer varieties of potatoes conducted from 1014 to 1018, inclusive, are re- 
ported. The varieties are classified with reference to maturity, their relative 
disease resistance in these te^ts is pointed out, and the yields of tubers and 
starch by groups and individual varieties and the losses during winter storage, 
due to shrinkage and decay, are tabulated. 

The largest average yield for the five years, 30 tons per hectare (890 bu. 

^ per acre) with only 6.8 per cent of small tubers, was obtained from Non IMus 
Ultra, a cross between Sofie and Imperator, which proved to be also relatively 
high lif starch content and very good in keeping quality. The lowest yielding 
variety in the tests produced an average of only 15.3 tons per hectare as com- 
pared with 22.7 tons for all varieties. Gertrud, ranking third in average 
yield with 28,6 tons of tubers per hectare, stood first in starch production with 
4,705 kg. per hectare (4,187 lbs. per acre). 

Study on the culture of the soy bean In Cuba, M. Calvino and E. Bab^ 
(Rev. Apr., Com,, y Trah, [Cuba), S (1920), No. 4, pp* 124-1 SI, figs. 9).— This 
reports germination tests, studies of growth habits and seed, comparative 
yields, and analyses of a number of soy bean varieties secured from the Office 
of Foreign Seed and Plant Introduction of the U. S. Department of Agriculture 
and other sources. 

Report on the results of qualitative tests^of the product obtained from 
the culture of light yellow tobacco In Tripoli [1915-10], A. Sailer (Bol. 
Tec, IR, let, Sci, 8per. Tabacoo SoafaU]^ 17 (1920), Nos, 1, pp, 116-145; 2, pp. 
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lBG-^15 ). — Studies of the prepared leaf and burning tests of the 1916 and 1916 
crops of Samsum, RJrzegovina, Porsucian, Haya Solouc, Xanti Yakft, Glava, 
and Virginia Bright tobacco grown In Tripoli are presented In tabular form, 
comparisons being noted between the products of topped and normal plants, 
between the effect of various fertilizers* between the different grades of 
leaves, and between the different types alone, and in mixtures with each other 
and with Bulgarian, Greek, Levantine, and Macedonian tobaccos. 

Experiments on hybridization with Dell tobacco, J. A. Honing (J/eded. 
DelirProefsta, Medan, 2, ser.. No, 10 (1920), pp. 1-1/1, pis, This describes the 
behavior of the Fi, Fa, and Fa generations of a number of hybrids between 
selections of Deli tobacco. 

Wheat: Variety and cultural work, C. G. Williams (Mo. Bui. Ohio Sta,, S 
(1920), No. 7, pp. 195-198, fig. 1). — Wheat variety tests conducted by this sta- 
tion at 14 points in the State for periods ranging from 2 to 11 years showed 
Gladden, Trumbull, Ohio 0920, and Portage to rank highest when scored on 
the basis of yields In the different localities. Spring wheat yields are said to 
have averaged less than one-half those of winter wheat. 

A summary of results obtained in time of seeding tests indicated that the 
largest yields were sec'urcd by planting on September 9 in Mahoning County; 
September 22 in Miami, Trumbull, and Wayne Counties; September 29 In 
Cuyahoga and Meigs Counties; and October 7 in Clermont County. The date 
of seeding for any given year is held to be largely governed by the presence 
of the Hessian fly. In rate of seeding tests wheat made the highest average 
net yields when sown at the rate of 7 pk. per acre in Meigs and Montgomery 
Counties, and 8 pk. per acre in Clermont and Wayne Counties. 

Improved strains of Aroostook growm wheats, .7. Zinn (Maine Sta. Doc, 
539, 1920, pp. 11). — This Is an abstract edition of Bulletin 285, previously noted 
(E. S. R., 43, p. 641). 

Varietal experiments with spring wdieat on the northern Great Plains, 
J. A. Clabk, J. H. Martin, and R. W. Smith (U. S. Dept, Agr. Bui, 878 (1920), 
pp. J/7, pis. 3, figs. 2 ). — Results of extensive variety tests with spring wheat 
conducted at 11 substations in the northern half of the Great Plains from 
1913 to 1919 Inclusive, are reported hi detail and summary form. The field 
experiments were carried on by the Bureau of Plant Industry and the State 
experiment stations in cooperation and independently, the milling and baking 
studies since 1918 by the Bureau of Markets, and the nitrogen determinations 
since 1918 by the Bureau of Chemistry. The principal varieties are classed 
Into groups, and brief descriptions, together with notes on the origin and his- 
tory, are given of each sort. Since Marquis is the most widely grown variety 
of spring wheat and has been Included in tests at all of the 11 statiios each 
year, the authors have used it as the standard of comparison. In addition to 
yield data considerable agronomic data are presented showing the number of 
days from emergence to maturity, height of plants, percentage of stem-rust 
infection, weight per bushel, percentage of crude protein, yield of flour, and 
volume of loaf. 

Climatic records show that the average annual precipitation at the various 
stations during the period from 3913 to 1919, inclusive, has ranged between 18 
and 19 in. Drought and diseases occurring in several of the years are held 
to be the diuses of premature ripening, low yields, and poor quality of wheat 

Results obtained in the experiments indicate that of the two classes of wheat 
grown, common wheat, as represented In the tests by hard red spring varieties, 
is best for bread making. The durum wheats have generally outyielded the 
common wheats and also have been more resistant to rust and drought. The 
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better varieties of durum wheat yield a hij^fher percentage of flour than common 
Wheat and are equal or superior In content of crude protein, but have a weak 
gluten as revealed in a lower volume of loaf. 

, Marquis is the leading variety pt the common wheats. Although first In- 
troduced into the United States in 1913, it has become more widely grown than 
all other varieties of spring wheat. In general, it has been the highest yielding 
variety and has the highest milling and bread-making value. Although suscep- 
tible to^riist, its short straw and early maturity sometimes enable it to escape 
infection. 

Power Fife is considered to be better adapted than Marquis in northwestern 
North Dakota and northeastern Montana, because of larger yields, greater 
height, and but slightly Inferior milling value. Haynes Bluestem has yielded 
less than the Marquis at all stations, Is later, has rusted severely with a conse- 
quent low bushel weight, and is slightly inferior U> the Fife varieties in mill- 
ing value. Preston has yielded less than Marquis and rusted more, hut has 
matured nearly as early and lias possessed a greater bushel weight. In milling 
and baking value it Is equal to Haynes Bluestem. 

It is stated that few new varieties have in any way compared favorahy wlih 
Marquis wheat. The early maturing Prelude and Pioneer have escaped summer 
drought in some seasons, and they nearly equal Marquis wheat in milling and 
baking value. In a limited number of experiments the Kitchener, Ituhy, and 
Kota varieties are thought to show promise of being superior to the Marquis. 

Of the two widely grown commercial varieties of durum wheal, Kubanka 
strains have proved suxierior to Aniautka in yield, rust resistance, and milling 
and baking value. Other durum varieties have proved supc^rior to Kubanka in 
some respects. Pellss has been the highest yielding spring wheat in the western 
IKjrtion of the Great Plains area. Acme and Monad are deemed superior to all 
other durum wheats excei)t D-5 in rust resistance, and are only slightly in- 
ferior to Kubanka In milling and baking value. They have also given higher 
yields, especially in rust seasons, than most other durum varieties. The D-5 
variety is considered the most rust-resistant variety grown, and has yielded 
only slightly less than Acme and Monad. Its mliling and baking value, how- 
ever, Is the poorest of all varieties included in the experiments. 

The grain wheats for central western districts, J. E. Syme (4//r. Gaz. N. S, 
WaleHy SI {1920), No. 8, pp. SSS-538), — Summarized results of tests of wheat 
varieties concKicted from 1999 to 1919 on farmers’ experiment plats in central 
western districts of. New South Wales are presented in tabular form, and the 
best yielding variety in each district is indicated. Varieties deemed of out- 
standing Value Included Federation, Marshall No. 3, a late variety, and Canberra 
and Hird P^ederation, both early wheats. 

The relation of protein content to variety types in American wheat, 
H. F. Roberts (Jour, Agr, Sci. [England), 10 {1920), No. 2, pp. 121--1S^). — ^The 
author reviews investigations of the U. S. Department of Agriculture and the 
California, Kansas, Kentucky, Maine, Minnesota, Utah, and Washington Ex- 
periment Stations on th<vi*elatlon of protein content of wheat to external factors 
and to variety type. In summarizing the data surveyed, he states that the 
primary factors in determining the composition of wheat appear to be climatic, 
but that varietal characters exist which manifest themselves in higher protein 
content in certain wheat varieties when grown side by side with others in dif- 
ferent situations. It Is urged in conclusion that since variability in protein 
content Is a varietal characteristic in wheat, strains varying greatly In this 
respect should be sought out In breeding for general purposes, as a greater 
flexibility In the starch-protein ratio indicates a greater climatic adaptability. 
In breeding for a limited locality wheat with a maximum protein content, with 
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the least possible variability 1b this quality as computed in terms of the stand- 
ard deviation, is to be desired. 

A new wheat tester {Grain Dealers Jour,, Jf5 {1920), No, 2, p. 203, fig. I). — 
This describes an improved weight per bushel tester, the noteworthy feature of 
which is a beam having white flgiires on a black ground. 

Bevelopnient of uniform grain inspection, K. T. Miles {Grain Dealers 
Jour,, 45 {1920), No. 2, pp. 176, 177). — A brief review of the progress and devel- 
opment of grain inspection and grading in the United States. , 

Sixth annual report of the Montana grain inspection laboratory, A. At- 
kinson and E. W. Jahnick {Montana Bui. 135 {1920), pp. 22, figs. 8). — This 
outlines the activities of the laboratory for the year ended June 30, 1919. A 
total of 3,5.59 samples of various kinds of seeds were tested for germination 
and purity and 073 samples of wheat were tested for grade, dockage, moisture, 
etc., (luring the period embraced by this report. 

Seventh annual report of the Montana grain inspection laboratory, P. V. 
Cardon, VV. O. Whitcomb, and W. P. Day {Montana Sta. Bui. 136 {1920), pp. 
32, figs. 4). — The activities of the laboratory during the year ended June 30, 
"'1920, are reported as heretofore, t<»gether with the text of the State grain inspec- 
tion law. The State grain standards and the rules for sampling and procedure 
in the grading of grain are set forth in some detail. 

Montana grades for grain, W. O. Whitcomb {Montana Bta. Circ. 90 {1920), 
pp. 14), — Tills circular detlnes the State standards for wheat, oats, liarley, rye, 
and flaxseed, and Includes the rules and regulations governing tlie taking of 
samples of grain for grading at the Montana grain inspection laboratory. 

New seed law for Utah {Grain Dealers Jour., 44 {1920), No. 10, p. 993). — A 
Bummary of the new seed law for Utah effective June 1, 1920. 

[Seed inspection in Scotland, 1918-19] {Scot. Bd. .4gf\ lipt., 8 {1919), pp. 
51^58). — The work of the Seed Testing Station at Edinburgh for the period 
August, 1918, to June, 1919, is reported, and notes on the various cereal, grass, 
clover, forage, flax, forest tree, and vegetable see<ls tested are Included. The 
results of a comiiarative test, in which flax deseeded by the ordinary ripple, 
drum ripple, and multiple roller germinated 99, 92, and 84 per cent, respec- 
tively, indicated that machinery having a tendency to crush flaxseed may 
reduce its germinating quality considerably by causing internal breakages. 

Seed identification, C. Fkxtwihtii {Die SaatenanerJemnung. Berlin: Paul 
Parey, 1918, pp, figs. 73). — ^This work relates the progress of seed im- 

provement aiHl identification work, outlines methods of inspection of seed crops 
in the field and in storage, and discusses the relation of seed inspection to the 
production of pure seed. The author treats in detail the recognition of species 
and varietal mixtures, weeds, and plant diseases depreciating the valiie of the 
seed <»f specific ct»reals, legumes, grasses, root crops, and vegetables. 

Second annual report of the Idaho Seed Growers* Association, May, 
1920 {Idaho Seed Growers* Assov., Ann. Rpt. 2 {1920), pp. 40f figs. .*?). — This 
reports the annual meeting held at Pocatello In January, 1920, and outlines the 
activities of the association during 1919. The following papers were presented : 
Seed Growers’ Association and Its Relation to Idaho Agriculture, by O. E. 
Scott ; Square Dealing in the Seed Industry, by L. F. Grnber ; The Small Seed 
Situation in Idaho, by B. F, Sheehan ; The Farmer and the Federal Grain 
Standards, by G. R. Hyslop; Outlook for Clover and Alfalfa Seed Production 
and Marketing, by N. 0. Helms; and The American Beet Seed Industry, by 
F. S. HarHs. 

Fuller’s thistle, A. Rolkt {Vie Agr. et Uurale, 9 (1920), No. 34. pp. 117-119, 
fig. /).— This describes the fuller’s teasel {Dipsucus fullonum), notes the ex- 



144 


EXPBElMBiKtr STATION RECORD, 


cm 44 


tent of production In France and other countries, and Indicates the soils, 
fertilizers, and cultural methods best suited to growing the plant. 

The hawkwecMls, or paintbrushes, A. A. Hansen (17. S. Dept* Agr*^ Dept, 
Circ, ISO (1920), pp. 1, figs. 2).— The weeds and their manner of growth are 
Illustrated and described, their distribution in the TJni:ed States indicated, 
and methods of eradication and precautionary measures outlined. 

Eradication of silver fern, J. W. Deem (Neu) Zeal. Jour. Agr.* 20 (1920), 
No* 6 , ji. S58). — Methods for the control and eradication of silver fern (Pteris 
soaberula) are indicated in brief. 

HORTICULTURE. 

Dusting and spraying experiments of 1018 and 1019, W. C. Dutton 
(Michigan 8ta. Spec, Bill. 102 (1920), pp. S-50, figs. 28). — In continuation of 
work reported for 1917 (B. S. R., 39, p. 349), detailed results are given of dusting 
and spraying experiments conducted during the seasons of 1918 and 1919. 
Comparisons were made with various sulphur-arsenate dust mixtures, lime- 
sulphur solution, Bordeaux, dry lime sulphur, lead arsenate, calcium arsenate, 
and magnesium arsenate. These materials were used on apples, cherries, 
plums, peaches, currants, and potatoes. 

The results ns a whole indicate that dusting will give satisfactory cou'rol 
of apple scab and chewing Insects, when weather conditions are noi too 
favorable for scab development. Dusting was superior to dilute lime-sulphur- 
lead arsenate solution during the three seasons 1917-1919. The dusting rnt^thod 
of application, however, is recommended at this time only as a supplement to 
spraying since no dusting material has been develoi)ed which will completely 
control scale insects. No recommendation can be made covering aphis control 
because of the lack of injury on check trees. The dry lime sulphurs and 
B. T. S. (barium te^^rasulphld) have not given satisfactory control of apple 
scab. Owing to the scarcity of live scales in 1918 and 1919, no experiments 
were conducted for the control of Sun Jose scale. 

Lead arsenate is recommended for general use on all kinds of fruits. It has 
given uniformly better results than any other arsenate. Calci\im arsenate has 
given excellent results wb€*n ustnl on potatoes and other similar crops, but was 
not always satisfactory on fruit trees. Magnesium arsenate caused severe 
foliage injury on peaches and apples and failed to give satisfactory control 
of codling moth. 

Sulphur dust failed to control shot-hole fungus on English Morello cherries. 
It also failed to prevent the primary infection of Coniothyrlum which de- 
veloped seriously on trees of this variety. Dilute lime sulphur controlled 
shot-hole fungus and prevented any development of Coniothyrlum. Dusting 
mixtures composed of sulphur, lead arsenate, and tobacco dust have caused 
no injury to plum foliage. Dusting is not recommended for the control of 
peach leaf curl. No definite recommendation Is made regarding summer dust- 
ing of peaches. The dusting materials have caused no foliage Injury and the 
indications are that dusting will give satisfactory control of peach scab, brown 
rot, and curculio. Sulphur dust and dilute lime sulphur failed to give satis- 
factory control of arithracnose on all varieties of currants and caused foliage 
Injury during hot weather. Bordeaux gave almost complete control of 
anthracnose and caused no foliage injury. 

Boles and regulations providing for standard climax basket^ for grapes 
and other fruits and vegetables, and for standard crates, baskets, and 
Other oontaluers for berries, fruits, and vegetables (Penn* Dept, Agr* Bui, 
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SJ^S (19S0), pp. 8). — The rules, regulations, and standards here published be- 
came effective on and after December 1, 1920. 

Home production of vegetable seeds, J. B. Keil (Mo. Bui. Ohio Sta.^ 5 
(1920), No. 7, pp. 216--219). — A discussion of methods of selection, improve- 
ment, care, and storage. 

Forcing and blanching dasheen shoots, R. A. Young (U, 8. Dept. Agr., 
Dept. Circ. 125 (1920), pp. 6. figs. 5). — ^A reprint of an earlier Bureau of Plant 
Industry document (E. S. R., 30, p. 442). t 

Fruit breeding investigations at Long Ashton, B. T, P. Barker and G. T. 
Spinks (Jour. Pomol., 1 (1920), No. 4, pp. 224--2S4). — A brief review of breeding 
investigations that havb been conducted for several years with apples, pears, 
plums, cherries, currants, gooseberries, raspberries, blackberries, and straw- 
berries, including lists of crosses and seifs that have previously been made and 
those that were made in 1920. 

The raising of fruit trees from seed, M. B. Crane (Jour. Pomol., 1 (1920), 
No. 4y PP- 210-216, pi. 1). — A contribution from the John Innes Horticultural 
Institution, Merton, England, giving some of the results obtained in raising 
various fruits from seed and discussing methods used. 

Bud selection: Are we far enough along to show conclusive results? 
A. D. Sitamel (Calif. Aftsoc. Nurserymen Trans, and Proc., 8-9 (1919), pp. 28- 
SS ). — A c(uitripution from the Bureau of Plant Industry of the tJ. S. Depart- 
ment of Agriculture. The author reviews the successful results secured in bud 
selection work with citrus fruits (E. S. R., 43, pp. 439, 440, 542), points out the 
occurrence of bud sports among deciduous fruits and other plants, and con- 
cludes that bud selection from superior i)erformance-record trees is practicable 
and important. 

What rootstocks are we using? W. L. Howard (Calif. Assoc. Nurserymen 
Trans, and Proc., 8-9 (1919), pp. $4, 85). — The results are given of a survey of 
the kinds of stocks used by California nurserymen for almonds, apricots, 
cherries, peaches, pears, plums, prunes, and walnuts, as compai’ed with a similar 
survey made three years previously (E. S. R., 40, p. 444). 

Manuring fruit trees for continuous crop production, H. E. P, Hodsoll 
(Jour. Pomol., 1 (1920), No. 4^ PP- 211-228). — The author describes a system of 
manuring fruit trees which it is stated has been practiced for some three or 
four years on mixed plantations with success in producing annual crops on 
practically every variety of fruit, particularly apples. 

A special soluble complete organic manure is applied to the trees in early 
August, when the current crop is practically developeil and will not be apt to 
draw on this application of plant food. The effect of this dressing is s^n in the 
leaves wliich remain green and vigorous and obviously working longer than 
usual. When the leaves fall the trees are seen to be well budded, in spite of the 
fact that they have borne a heavy crop. This dressing is followed In the winter 
by anothef dressing of lasting organic manure such as hoof meal, meat meal, 
meat am! bone meal, etc,, thus furnishing a reserve for the trees during the 
blossoming period. 

Minerals have'iiot been used in this work except as an aid to the trees in the 
spring, when the crop is actually set and when it has been obvious from the 
appearance of the trees that they are feeling the strain. For this application, 
from 200 to 400 lbs. of nitrate of potash and soda has given good results. The 
result of this stimulant is first seen in the leaves immediately surrounding the 
clusters of fi'uit. These leaves become darker, stronger, and larger than the 
general foliage of the tree. 
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The author points out that manuring under this system must be consUlernbly 
heavier than is customary, and must be maintained annually in conjunction 
with adequate sprjiylng and judicious thinning of the crop, 

[Orchard management experiments at the Umatilla (Oreg.) Experiment 
Farm], H. K. Dkan (17. S. Dept, Apr,, Dept, Circ. 110 {1920), pp, 23, 2Ji), — In 
the soil management experiment with apples (E, S. R., 40, p. 444), which is com- 
pleted, the trees on land that had a winter cover crop turned under each 
year a cultivated crop grown each summer have made a satisfactory growth 
and were not materially injured by the cultivated crop. As measured by tree 
growth, rye as a winter cover crop was less satisfactory than legumes. Trees 
growing In alfalfa made poor growth. They made fairly good growth when cul- 
tivated strips separated the alfalfa from the trees, but the cultivated strips 
washed and drifted and became lower than the alfalfa strips, making It diffi- 
cult to irrigate the latter. 

An experiment w’as undertaken to ascertain whether bettor results would fol- 
low from starting a peach orchard on virgin soil rather than on old alfalfa land. 
The results show a stimulating effect to tree growth in the alfalfa land for the 
tirst two years after planting, but a slow growth subsequently. This is attrib- 
uted to turning under the alfalfa before It had become established long enough 
to produce the maximum benelit possible. On the virgin soil, vetch cover crops 
were not materially better than rye cover crops. 

Varieties of apples adapted for Ohio culture, P. Thayek, J. II. Keil, and 
NV. J. Green {Mo, BuL Ohio Sta,, 5 {1920), No. 9, pp, 252-235) An extract 
from Bulletin 290 of the Ohio Experiment Station (K S. R., 35, p. 40). It dis- 
cusses in particular the adaptability of the Banana and Ensee apples to Ohio 
conditions. 

Three n<?w varieties of plums, W. J. Allen {Apr. Gaz, N. B. Wales, 31 
{1920), No. 10, pp. lU, H5 ). — The following varieties of plums under test by 
the New South Wales Department of Agriculture are described : Higgins Seed- 
ling, Wilson Seedling, and Tucker Beauty. 

A strawberry bibliography, 0. H, Payne {Jonr, PontoJ,, 1 (1920), No. 4, pp. 
235-242)-— A compilatlou of the principal American, English, French, and Ger- 
man works on strawberries, 

A complete cranberry fertilizer for savanna bottom, C. S. Beckwith 
{Amet\ Cranberry Oroicers' Assoc. Proo. Ann. Meeting, 50 {1920), pp. 5-7). — 
Based on the investigations thus far conducted in the New Jersey Experiment 
Stations cranberry investigations at White.sbog (K. S. U., 42, p. 441), the author 
recommends a formula of 75 lbs. nitrate of soda, 75 lbs. dried blood, 300 lbs. rock 
phosphate, and 50 lbs. sulphate of potash per acre. Although the general use 
of fertilizers on muck bottom Is not advised, where the vine growth is satis- 
factory the above mixture has been used with satisfactory results the first year 
on muck bogs where the vines are too thin to make the crop worth picking. 

Study of the influence of various grape stocks on the quality and yield 
of the crop, H. Faes and F. Pobchet {ttude de ^Influence de Divers Porte- 
Greffes sur la Quality et Quantity de RdcoUe. Lausanne: 8ta, Vit, Lausanne, 
1920, pp, 55, ftps. 34)-— A. contribution from the Lausanne Vlticultiiral Station 
reporting in detail the results secured during the period 1911-1919 in several 
experimental vineyards established In different regions of Vaud. Special atten- 
tion was given to the influence of the stock on the scion as evidenced by the 
quantity and quality of the product The Vaudols grapes were cleft-grafted on 
pure American and on American and French-American hybrid stocks. 

Progress report on the Arlington grove experiment, R. S. Vaile (Calif, 
Citrogr., 6 (1920), No. 11, pp. 44 , 6 $, fl7, ftps. 5).— A contribution from the Call- 
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fornia Citrus Experiment Station, which comprises observations on the be- 
havior of a 25- to 30-year ol<2 badly run-down navel orange grove in response 
to various cultural practices systematically applied to different parts of the 
grove during the past five years. 

The author concludes, with reference to fertilizers and tillage, that readily 
available nitrogenous fertilizers applied in the spring may be expected to give 
an effect on the crop then setting. Manure will probably fall to give an effect 
the first season, as will also the surface mulching of the soil. Surfac<| mulch- 
ing of the soil encourages the raipld development of fiber roots which react with 
great benefit on the appearance and crop of the tree; but this improvement is 
followed after a few years by a marked deterioration. When the mulched areas 
are plowed up there is almost certain to be a period of renewed stimulation. 

The use of stable manure plowed under is the only practice that has shown 
consistent gains throughout the period when tree condition is considered as 
well as yields. The furrow manure method (E. S. R., 41, p. 837) has not been as 
satisfactory as broadcasting and plowing under the manure. Summer cover 
crops with manure have shown no advantage over manured and cultivated 
plats. Severe t)runing, even on trees In poor condition, does not seem to be nec- 
essary or desirable. 

Contribution to the study of the oil palm, L. Tihon {Belg, Min, Colon,, 
Renseig.y 9 {1920), pp. 37-dP).— A study of different varieties of the oil palm 
{Klwin guindennift) with reference to their yield in nuts and oil, Including a 
comparative study of rneUiods of extracting palm oil. The enemies of Elaeis 
are also briefly discussed. 

The almond In Tunis, L. Ouitxochon {Bui. Soc. Hort, Tunisie, 18 {1920), 
No. 147 , pp. i5d-i5i8).— A brief note on the almond Industry in Tunis, including 
descriptions of the varieties grown. 

Pruning €«xperinieiits on young tea, H. R. Cooper {Indian Tea Assoc,, lici. 
Dept, Quart. Jour., No. 2 {1920), pp. ^^-47). — A progress report on experiments 
being conducted at the Tocklal Experiment Station, Assam (E. S. R., 41, p. 242). 

Notes on the history of the bearded iris, J. C. Wister {Jour. N. Y. Bot. 
Card,, 21 {1920), No. 230, pp. 181-191 ). — A brief sketch of the history and de- 
velopment of the bearded iris both In Europe and in the United States. 

Ornamentals adapted to Mississippi, S. W. Cbow’ell {Miss. Hort. Soc. Proc., 
1920, pp. 59-69 ). — A varietal list of several herbaceous perennials, dahlias, 
gladioli, and roses recommended for planting in Mississippi. 

FOEESTKY. 

Forestry and farm income, W. R, Mattoon {U. S. Dept. Agr., Fantfyrs* Bui. 
1117 {1920), pp. 36, figs, 16 ). — A contribution from the Forest Service discussing 
why farm forestry pays, the extent of farm woodlands and the value of wood- 
land products in the United States, methods of securing good forest growth, 
Improving woods by cutting, estimating and selling timber, fire protection, 
grazing and insect damage, using timber at home, and planting forest trees. 
A list of valuable forest publications, including those bearing directly on the 
subject of forestry for the farm, is given, together with information relative 
to sources of forest literature In the Individual States. 

The use of stand graphs in determining the limitation of cut, H. Krauch 
{Jour. Forestry, 18 {1920), No. 7, pp. 719-722).— A contribution from the Forest 
Service, U. Department of Agriculture, in which the author illustrates and 
discusses the application of the stand graph in determining the limitation of 
a cut as applied to an actual virgin stand of yellow pine in the vicinity of Fort 
Valley Experiment Station, Flagstaff, Arlz, 
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Use of aircraft in forestry and logging, B. Wilsont {Canada Forestry Mag., 
16 (1920), No, 10, pp, 4S9-4Uf 4).— An account of forest reconnaissance 

and protecrtive work done 'during the year by seaplanes in Central Quebec. 

Suggestions for rating risks in forest insurance, W. N. Spabhawk {Jour. 
Forestry, 18 (1920), No. 7, pp. 701-709), — ^A contribution from the Forest Serv- 
ice, U. S. Department of Agriculture, in which the author outlines at some 
length the methods of classifying and grading risks in regular fire insurance, 
and proBents a tentative plan for classifying and rating risks in forest fire 
insurance. 

Forest laws [of Minnesota], W. T. Cox {[8t, Paul]: Minn, State Forestry 
Bd., 1919, pp. 47), — ^This pamphlet contains the text of the more recent forest 
laws enacted In Minnesota. 

Forestry at Nehasane Park, R. C. Hawley (Jour, Forestry, 18 (1920), No. 
7, pp. 681-692). — A critical discussion of methods of cutting and silvicultural 
operations employed at Nehasane Park, a tract of about 36,000 acres in the 
Adirondack Mountains. 

Forest trails juid highways of the Mount Hood region (U. S. Dept. Agr., 
Dept. Circ. 105 (1920), pp. S2, pis. 2, figs. 19). — A descriptive account of the 
trails and higlnvays, including instructions for making trips to points of in- 
terest in the IMount Hood region. A short key to the forest trees of the region 
is appended. 

Report on the inspection of forests, game, and ilsh, A. Fokicts (Rap. 
Dept. Ini. \Switi:€rland\, Con. Fed., 1919, pp. 24), — A report on the forest, game, 
and fish administration and management In the various counties in Switsserland 
for the year 1919. 

The forestry section [of the French Colonial Congress of Agriculture] 
(Cong. Agr. Colon. IParis], 1918, Compt. Rend. Trav., r>ol. 4, pp, 601-685, fig. 
1). — This comprises the following reports to the French Congress of Colonial 
Agriculture held May 21-25, 1918, relative to different phases of colonial for- 
estry : The Commerce in Colonial Woods and the Needs of the Mother Country, 
by Gillett (pp. 605-627) ; The Utilization of Colonial Woods, by Clmuveau (pp. 
628-641) ; The Forest Exploitations of Gabon, by C. Quilliard (pp. 642-667) ; 
and The Conservation and the Improvement of the Forests and The Forest 
R<>gime in Equatorial French Africa, both by .T. Guyon (pp. 668-685). 

Afforesting experiment in Morocco, F. Main (Jour. Agr. Prat., n. ser., 32 
(1919), No. 27, pp. 548, 549),— A note on the present condition of plantings of 
various deciduous and coniferous trees that were set out in the region of S^bou, 
Morocco, in 1914. 

Forest conditions and primitive forest practice in West Persia, E. 0. M. 
Richabds (Jour. Forestry, 18 (1920), No. 7, pp. 710-718).— A descriptive ac- 
count of forest conditions, practices, and the principal forest trees in the Prov- 
ince of Azerbaijan, Persia, including suggestions dealing with the development 
of rational forestry in this region. 

The actual status of the forests of Cochin China, Coxjffiniial (Oouvt. 
G6n. Indochine, Cong. Agr. Colon., Saigon Ser., Bui. 8 (1918), pp. SO^LIV, pi. 
1, figs. S).—An account of the forests, forest products, forest activities,, and or- 
ganization in Cochin China. A list of the principal forest species of Cochin 
China, together with statistics on forest products, revenues, and forest laws 
are appended. 

Uses, strengths, and working stresses of British Columbia timber, T. D. 
PATTULLO (Victoria, B. C.: Forest Branch, Dept. Lands [1920], pp. 24, figs. 
fd).— This booklet deals briefly with the uses, strengths, and working stresses 
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of such timbers as Douglas llr, western hemlock, western red cedar, Sitka 
spruce, western soft pine, and western larch. 

Nature and uses of Madras timbers, A. W. Lushinoton (Vcpery, Madras: 
8, P. C. K, PresSt 1919, rev, and enl.y pp, XIX +358), — ^The present account of 
Madras timbers has been completely revlse<l and remodeled from a work Issued 
for the Madras Exhibition in 1917. The timbers are arranged in categories 
containing similar woods, and critically compared with cwresponding European 
and Philippine timbers. t 

Note on the artiflcla] raising of bamboos in the Akola division of the 
Berar Circle, O. P., B. I. Shama Kao (Indian Fftrester, 46 (1920) y No, 10, pp, 
518'-525y pi. 1), — A brief description is given of cultural operations employed in 
growing bamboos and the results secured. 

Hcvea rubber in Indo China (Gouvt, 06n, Indovhine, Co7}(j, Agr, Colon.y 
Saigon Ser,y Bui, 7 (1918) y pp, 48), — ^This comprises the following series of 
papers dealing with different phases of Hevea rubber culture In Indo China: 
A General Account of Different Phases of Ilevea Uubber Culture in Indo China, 
by A. Chevalier (pp. 3-18) ; Development and Future of Hevea Ilubber Culture, 
by E. Girard (pp. 19-28) ; (^lean Weeding and Kubber Tree Culture, by A. Hal- 
let (pp. 29-38) ; Hevea Plantations on the Red Soils in the Northern Part of the 
Province of Thudaumot, by L. Jacque (pp. 39-43) ; and A (Jomparisoii of the 
Coagulation of the Hevea Latex with Saccharose, Glucose, and Acetic Acid, by E. 
Girard and E. Ko.s<> (p]). 4r>-l<S). 

Note on pyinnia, ajhar, or Jarul wood (Lagerstrtemia lios-reginm Retz) , 
R. S. Pearson (Undian] Forest Bui, 40 (1920) y pp, lOy pis, 2). — An account of 
ibis Indian species with reference to its nomenclalure, general distribution, 
local distribution and liabit, natural and artlticlal reproduction, distinguishing 
characteristics of the tree, characteristics and properties of the timber, uses, 
methods of working the forest, evaluation, yield, cost of transportation, and the 
development of trade for this timber. A mounted simcimen of wood accom- 
panies the account. 

Utilization of sycamore, W. D. Brush (U. S. Dept. Agr. Bui. 884 (1920), pp, 
24, pis. 4f 8 ). — This bulletin discusses the general appearance, properties, 

and structure of sycamore wood ; its supply and demand ; il.s utilization by in- 
dustries; and lumber and timber values. A classif1<‘d list of uses reported for 
sycamore by factories is uppeudod. 

DISEASES OF PLANT,i. 

New or unusual plant injuries and diseases found in Connectlc|^, l016-< 
1919, G. P. Clinton (Connect icut State Sta, Bui. 222 (1920), pp, 397-482, pis. 
24 )> — Notes are given on diseases and injuries, including abnormal growth, of 
various economic plants ns observed by the author from 1910 to 1919, the 
various subjects being arranged according to host plants. Accounts are also 
given of destructive attacks of the dry-rot fungus (Merulius lacrymans) and of 
an unusual growth oi! mold on unsalted butter. 

Among the diseases noted are bacterial fruit spot, bark canker (Myxosporimn 
corticolum), downy mildew rot (Phytophthora cactorum), heart rots (Poly- 
porus adfnirahilis, P. galactinus, and Fames ignlarius), malformed twigs and 
aerial crown gall (Pseudomonas tumefaciens) , smoke injury, and winter injury 
cankers of apples; anthracnose (Olwosporium aridum) and rust (^ddium 
fraiBini) of ash; anthracnose (CoUetotrichum sp.) and fasciation (accom- 
panied by a fungus, probably a Fusarium) of asparagus; bacterial wilt of 
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beans; orange rust of blackberry, <levvberry, and raspberry; blackleg (Phoma 
Ungam) of cabbage; leaf mold (Altemaria drassicw macro8pora)t leaf spot 
{CercoBpmeUa albo-tiiaculans) , and soft rot {Bacillus carotovorus) of Cblnese 
cabbage; root rot {Pythium- deharyanum\ and crinkle of celery; anthracnose 
(ColletotricJium gramtnicolum), purple fungus {Monasmis purpurem), roi»t 
and stalk rot {Gibbcrclla sauhinetii), root rot {Phytophthora cactorum), al- 
binism, and i)el lucid spots of com; angular leaf spot (Bacterium lachrymam) 
of cucuipber; gray mold (Botryiis cinerea) of Douglas fir; blister rust (Cro- 
nartimn ribicola) on various species of Kibes and Its alternate host, Pinus; rot 
(Pythium hydnosporum) , and lightning, smoke, and winter injury of grapes; 
chlorosis of hydrangea; various fieshy fungi attacking oaks; rust (Puccinia 
porri), yellow leg (Fusarium sp.), bastard blossom, bulblet head, elongated 
spathe, white ring, etc., of onion; root rots (Phytophthora cactorum and Fu- 
sarium sp.) of peas; die-back (Valsa leucostoma) and winter Injury of peach; 
downy mildew rot (P, cactorum) and winter injury of pear; European canker 
(Dothichiza populea) of poplars; aerial tubers, black heart, curly dwarf, hol- 
low heart, leaf roll, mosaic, net necrosis, potash hunger, premature sprouting, 
russeted tubers, spindling sprout, wilt, and prematuring of potatoes; chlorosis 
of Romaine lettuce; damping off (Pythium deharyanum) of spinach; bacterial 
soft rot (fi, carotovorus), frost mottling, hail injury, lightning injury, and red 
root rot of tobacco; white spot of Darwin tulips; and glume blotch (Septoria 
sp.), scab (G. sauhinetti), and stinking smut (Tilletia faiens) of wheat. 

Report of professor of botany [Nova Scotia Agricultural College and 
Farm], H. W. Smith (Nova Scotia Ayr. Ann. Bpt., 1918, pt. 1, pp. 61-^8). — 
Wheat loose smut, which caused los.ses estimated to approximate 15 i)or cent of 
the- total wheat croi^ in 1917, is said to be controllable by seed selection or hot 
water seed treatment. Oat loose smut is controllable with formaldehyde. 
Stinking smut is spreading, though it is also controllable with formaldehyde. 

Loss of grain from rusts is estimated to equal that frtnn all other causes com- 
bined. Barberry may be one of the least imi)ortant of the hosts of wheat rust 
in this region. Potato mosiac is of commercial Importance in this Province. 
Bean anthracnose experiments have not yielded any valuable deductions. Brief 
notes are given on other diseases. 

Diseases and Insect pests of plants [Guadeloupe], J. S. Dash (Guade- 
loupe Rap. Sta. Agron., 1 (1918-19), pp. — In addition to mention of u 

few injurious insects, Marasmius sacchari is named as the only disease of sugar 
cane that is serious in Guadeloupe, though there are said to be others of minor 
importance. 

Report on pests and dise^ises of cultivated plants in the Rhine Provincey 
1916 And 1017y G. Voss and G. LtisTNCR ( Verdjfjrefi^. Landw. Rammer Rhein- 
prov., No. 3 (1919), pp. 97),-— This report deals in systematic detail with plant 
diseases find pests as related during 1916 and 1917 to various economic plants. 

A Pythium disease of ginger, tobacco, and papaya, L. S. Suiu<amaniam 
(India Dept. Agr. Mem., Bot. Ser., 10 (1919) No. 4. pp. 181-194, pis. 6),— Studies 
are reported on a fungus attacking ginger, tobacco, and papaya. It Is supposed 
to be allied closely to the Pythium gracile group, though differences are indi- 
cated. The parasite as studied is regarded as a new species and is named 
P, butleri. Remedial measures are discussed. 

The fungicidal properties of certain spray fluids, II, j. v. Eybe, B. S. 
Saxmon, and L. K. Wormaxd (Jour. Agr. Sd. [England), 9 (1919), No. S, pp. 
283-307). -rPhe work previously noted (E. S* B., 87, p. 47) has been continued 
along similar lines, and the main results obtained during 1916-1918 are given 
in the present article. During tlie first two years a number oi ammonium 
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polysulphld oolutionR were made according to different methods and the fungi- 
cidal value of each determined with a view of ascertaining whether a relation- 
ship existed between the polysulphld sulphur content and the fungicidal action 
of these solutions. During this period evidence was obtained indicating that 
the death point of the mildew {^phwrotheca humuli) varied according to Its 
stage of development. 

In 1918, by the selection of suitable material, a method was adopted whereby 
any two solutions could be very strictly comr>ared with regard to they- fungi- 
cidal action. Thus it could be determined whether the nature of the polysulphid 
was of importance. 

During 1910 it bec-amc evident that the powdery patches on the older leaves 
of the plant were more easily killed than those on the younger leaves. The 
explanation offered is that the mildew shows In its different stages of develop- 
ment very different powers of resistance to the same solution, being very hard 
to kill in the stages just following infection, and comparatively easy to kill in 
the iK)wdery conldial stage on the older leaves. By the selection of only those 
patches of mildew in the same stage of development and on young, vigor- 
ously growing leaves, it is possible to keep a sufficiently fixed standard by which 
t(» measure satisfactorily the fungicidal value of different solutions. Where, 
however, two solutions have to he compared under as strictly similar biological 
conditions as possible. It is necessary to use mildew patches in the same stage 
of development on leaves at the su?ne node. 

Conclusive pn»of has been obtained that with polysuUdiid solutions neith(»r 
the total sulphur content nor the sulphid sulphur contejit gives an Index of 
their fungicidal value. The percentage of polysulphld sulphur in polysulphld 
solutions appe ars to be the factor determining their fungicidal value, which does 
not depend on the nature of the polysulphid present. 

Bordeaux mixture an active fungicide; an effective sanitation spray, 
A. D. Sklby and R. C. Thomas (Mo, Bui. Ohio Sta,, 5 (1920), \o. 7, pp. 220, 
22/).— Attention is called to the value of Bordeaux mixture for the control of 
diseases of potatoes, tomatoes, and other vegetables, and also apple blotch, and 
as a sanitation spray against apple canker and fruit rot. 

On account of the labeling of prepared brands of Bordeaux mixture, consid- 
erable confusion and un<*ertainty is said to have arisen, and the authors wish 
to call attention to the errors In the labels and advise gardeners and apple 
growers regarding the preparation of this fungicide. Formulas are given for 
standard and half-strength Bordeaux mixture. 

Oat smuts of Washington, F. I>. Heai.d ^tatr Grain Growers, Ship- 

pers, and Millers Assoc. Proc., 13 (1919), pp, 28-3Jf). — The oat crop in Washing- 
ton, which Is second only to the wheat crop in importance, Is affected^^?y both 
loose smut (Vstilago avenw) and covered smut (Ustilago levis). The geo- 
graphical distribution of these smuts is indicated in tabular form for 16 coun- 
ties, The percentages for 1918 of Infected heads in five counties are tabulated, 
the maximum Infections causing heavy losses. 

Time of seeding is an important factor in determining the percentage of 
infection. Less smut Is developed In earlier seedlings, owing to the low germi- 
nating temperature for oats as compared with that for smut. 

Among varieties of which a tabulation is presented showing varietal percent- 
ages yielding to smut infection, Texas Red and Kherson were free and three 
others ranged between j27 and 30 per cent infected. Almost perfect prevention 
can be effected by employment, with ordinary care, of the means comprehended 
in the sprinkling method, the dipping method, and the dry or Haskell method. 

Practical advice offered includes rotation and seed treatment if necessary. 
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A note on the OTersuminering of wheat rust in Australia* W* X 4 * WatbS’ 
HOUSE {Agr, Qae, N, 8* Wales, SI (1920), No. S, pp. 165, 166). — Observations 
regarded as Incomplete are considered to show the importance locally at vol- 
unteer wheat as an agency for the spread of rust by means of the uredospores. 

Flag smut [in Victoria], 0, C. Bbitti-ebank (Jour, Dept. Agr. Victoria, 18 
(1920), No. 4, pp. 24 O- 24 S, figs. S). — Flag smut (Urocystis tritioi), causing 
losses in wheat crops ranging from 5 to 70 per cent annually, Is regarded as 
far morg injurious to wheat interests than rust in Victoria. 

Comparative smut resistance of Washington wheats, E. F. Gaines (Wash, 
State Grain Growers, Shippers, and Millers Assoc. Proc., 12 (1918), pp. 21"-25).-^ 
Three factors that play Important parts in determining the percentage of 
smut to be found in any given field of wheat are the number of viable smut 
spores in the immediate vicinity of the seed when planted, the date of plant- 
ing, and the resistance of the wheat plant itself to the smut fungus. Each of 
these three factors acts Independently of the other two. In comparing the 
resistance of different wheat varieties to smut it is necessary to have the first 
two factors as nearly uniform for all varieties as possible. This has been 
done in every case. 

Winter wheat seed blackened with smut spores before planting produced 
plants showing infection percentages ranging from 27 in Turkey to more than 
96 in Hybrid 123. Under such conditions of maximum infection Turkey pro- 
duced more than twice as much wheat as did any of the nine other varieties 
tested, and 12.5 times as much as Hybrid 128 (infected to 95.1 per cent). 

It is suggested that two distinct causes for smut resistance exist, one being 
a repellant effect of the outer cells, the other an unfavorable interior retard- 
ing development of the fungus after infection. Turkey, Forty Fold, and Red 
Russian appear to possess both these factors. Others are named as having one 
or other of these factors for resistance. 

Data of field plants tested in duplicate each year, representing a 4-year 
average, are tabulated regarding the comparative yield, grade, and value of 
Washington wheats planted under normal conditions including smut Infections. 
Triplet, one of more than 1,000 hybrids tested during seven years, appears 
promising for the Pulouse country and is to be tested in other parts of the 
State. 

Most effective method of controlling smut, F. D. Heald (Wash, State 
Grain Growers, Shippers, and Millers Assoc, Proc,, 12 (1918), pp. 26-34, fig- !)> — 
Bunt, or stinking smut, is considered the most serious plant disease of the 
Pacific Northwest, having been present during recent years in nearly all wheat 
fields of Idaho, Washington, and Oregon in amounts varying from traces only 
to 40, 6 i|, and e'S'en 87 per cent by head count and having caused an annual loss 
of 4,000,(KX) bu., or 5 per cent of the total crops, not to mention reduction of 
grades and thrashing machine explosions and fires due to the presence of smut. 

Except in case of spring wheat, seed treatment must be supplemented by 
other practices in the Pacific Northwest, especially In those portions In which 
infection is unavoidable owing to wind-blown spores. 

Experimental seedings have shown that both early and late plantings either 
are free from smut or show a low percentage of Infection. Beginning with 
seedings early in August, there is a gradual increase in the percentage of in- 
fection, the maximum being reached about fwo weeks after the maximum 
spore fall. Following the maximum there is a gradual reduction In tlie per- 
centage of Infection to the end of the growing season. 

Smut exhaust fans offer promise as a means of preventing fires in separators, 
improving the quality of the wheat, and reducing the amount of wind-blown 
smut 
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Wheat smut control, G. L. Zijndel (Wash, State Grain Growers^ Shippers^ 
and Millers Assoc, Proo,, IS (JOld)^ pp, 34-39), — The wheat mnut problem in 
the Pacific Northwest is deemed different from that in any other part of the 
world, owing to climatic conditions, the large size of the farms, the extensive 
summer fallow system, and the predominance of wind in normal years. 

Percentages (average and highest) are given regarding infection as revealed 
by a smut survey, 1918, in 18 counties, with a summary of spores taken on 
traps during that year. 

The source of Infection of smut in the Pacific Northwest is two»fold, namely, 
smut spores on the kernel and soil Infection from wind-blown smut and from 
smut heads left on the field. Smut spores on the seed grain are successfully 
treated by dipping for 10 minutes in a solution of copper sulphate and common 
salt, 1 lb. each in 5 gal. of water, after which the grain is drained and dipped 
in lime water, 1 lb. to 10 gal. The soil Infections mrust be prevented by cul- 
tural practices as indicated. Accuracy in seed treatment is essential. 

Safeguarding next year’s wheat, G. H. Coons (Michigan Sta. Quart. Bui,, 
S (1920), No. 1, pp. 9-11), — ^For the treatment of wheat for i)revention of smut, 
which is said to be very necessary in Michigan, the author describes the soak 
and skim, sprinkling, and so-called dry method of treatment with formaldehyde. 
Where wheat is clean and without smut balls present, the dry method is con- 
sidered the most satisfactory; for wheat of good grade but somewhat more 
subject to infection, the sprinkling method is advised ; and where wheat is of 
low grade, that is, considerably infecte<l with smut, the soak and skim method 
is recommended. 

Treatment of winter wheat for stinking smut, P. Eiirenberg (FiiJiling^s 
Landw. Ztg,, 67 (1918), No, 23-24, PP- 4^3-432). — An account is given of an 
outbreak of stinking sniiit of winter wheat in south Hanover, Germany, in 
1917, and of attempts to combat the disease by means of seed treatment with 
the preparation TJspulun. 

Bad pea situation in Delaware due to disease ( Conner, 48 (1919), No. 24, 
pp. 34, 36 ). — In this communication, giving results of a plant disease siirvey by 
the Delaware State College of Agriculture, it is stated that cool, wet weather, 
with a rainfall of nearly 5 in. in May, 1919, resulted in almost complete fail- 
ure to the pea crop. Diseases constitute an important factor. One of the.se 
is bacterial and is spread rapidly by the gree^^ lice after starting as a sick-soll 
disease, introduced on seeds and spattered on the plants, severe winds and 
blowing sand being in all probabllty contributing factors. Continuous cropping 
in peas leads to the perpetuity of the disease. A four-year rotation with sod 
betw^eeii the pea crops is suggested. 

Mosaic of potato, T. Remy (Veroffentl, Landw. Kammer Rheinprovs No. 2 
(J019), pp. 93-95, pis, ^).— Observations are detailed regarding the presence 
and eflPects during 1917 of potato mosaic, which is said to have been widely 
distributed, causing considerable loss. 

Notes on the “ ring disease ” of potato, H. H. Mann and S. D. Nagpub- 
kab (Agr. Jour, India, I 4 (1919), No. 3, pp, 588-59.4).-— The greatest enemy of 
potato interests Is the so-called ring disease, the principal difficulty regarding 
which has heretofore been the lack of knowledge as to Its source and the means 
and modes of its transmission. This rapid bacterial wilt was serious as far 
back as 1891. Often 20 to 30 per cent, sometimes 70 to 80 per cent, of the 
plants in an affected plat die. A characteristic symptom is a brown ring occur- 
ring in the vascular tissue of the stem. The attack produces a sudden wilting 
of the plant 

Studies carried out in 1917-18 confirm previous findings as to the conveyance 
of potato ring disease from crop to crop through both seed and soil. The dis- 
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ease is extremely Infectious, being carried by the seed and by anything brought 
into contact therewith, as the knife used to cut up the tubers. The Infection 
does not, however, live in tiie soil for more than five or six months, hence does 
not pass to the potato crop of the next year. 

Potato wart in the United States, G. R. Lyman (U. S, Dept, Apr,, Dept, 
Circ, Iti (11920) f pp. d-/0, fig, 1), — An account is given of the activity of this 
Department and the Pennsylvania Experiment Station in studying the dls- 
trlbutlvn of the potato wart due to Chrynophlyviis en^obiotica. 

As a result ot a nation-wide search carried on in 1919, the disease is known 
to occur at the present time only in one large area in the anthracite mining 
region of eastern Pennsylvania, in six villages in the bituminous section of 
western Pennsylvania, and in one mining village and one sawmill hamlet of 
northern West Virginia. 

The behavior of American potato varieties in the presence of the wart, 
L. (). Kunkkl and C. R. Obton (V. S. Dept, Agr,y Dept. Circ, 111 (1920), pp, 
10-17, figff, 2), — The results are given of a comparative test of American varie- 
ties of potatoes to determine their resistance or immunity to potato wart. In 
addition to standard American varieties a number of seedlings which were In 
process of development by this Department and 29 Immune English varieties 
were grown in gardens which were found to be thoroughly infested with the 
fungus In the autiinin of 1918, 09 field tests l>elng made. 

The immune English varieties were found to retain their Immunity when 
planted in Pennsylvania. Of the American varieties, a number of important 
commercial varieties proved immune and a few of tlie new seedlings were also 
found* to be not subject to attack. It is thought that the growing of immune 
varieties in and around Infested districts M’ill no doubt help to keep the potato 
wart disease from spreading, 

A new^ host for the potato wart disease, L. O. Kunkel and C. H. Orton 
((/. <8. Dept. Apr., Dept. Circ. Ill (1920), pp. 17, 18, fig. 1). — Since the discov- 
ery of the potato wart disease in Europe the fungus has been reported on other 
host plants, particularly on Sohinum nigrum and dulcamara. In 1919 the 
authors carried on inoculation tests with a number of varieties of tomatoes, 
some of which were found subject to attack. The warts produced on the 
tomato were harder and less succulent than those on the potato. The warts on 
the roots were always small whye those on the stem were considerably larger. 

Experiments in soil sterilizaiioii foir the eradication of potato wart 
(TJ. S, Dept. .Agr., Dept. Circ, 111 (1920), p. 19).— A report is given of tests 
carried on in Pennsylvania during the summer of 1919, including steam sterili- 
zation by the Inverted-pan method and the effect of hot and cold formaUlehyde 
solutidus, for the eradication of potato, wart. It was found that exposure to 
live steam under the inverted pan for 85 minutes with a pressure of 90 lbs, 
destroyed the wart fungus, so far as could be determined by planting potatoes 
on treated plats. There Is thought to be some evidence to indicate that a com- 
bination of formaldehyde solution and steam would be more effective than 
either treatment alone. 

Report on diseases and pests of sugar beet and intercrops in Bohemia, 
H. UZEL (W. Znekerrubenbau, 25 (191S), No, 21-^22, pp. 175-179).— This report 
includes, besides diseases, nematodes and other animal pests affecting sugar 
beets during the year 1916. 

Diseafes and pests of sugar beet in Bohemia, 1916 and 1917, H. Uzel 
{Bl Zuckernibenbau, 25 (1918), No. 2S-24, pp. 187^192).— Thin report deals 
principally with conditions and studies during 1917, 
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A method of selecting 1 j 5:|1 cane free of the mosaic disease for plant- 
ing purposes, C. W. Edgektont {Louisiana Stas, Bui, 176 (1920) ^ pp, 5-7, flff, 
1 ), — Atterition is called to the mosaic disease of sugar cane which has become 
widely spread in liouisiana, occurring not only on cane but also on sorghum, 
com, and a number of wild grasses. Varying degrees of resistance have been 
reported of varieties of cane, and the author describes a method of selection 
of seed of one variety, which, if followed consistently from year to year, it is 
believed will almost eliminate the loss with this variety. ,, 

The variety L511 is said to show red stripes on the stalks, especially on the 
lower joints, where the disease is present, but healthy canes never show lines 
or stripes up and down the joints. Plantings made of selected canes of the 
disease-free variety in 1919 when examined in 1920 showed but five diseased 
stalks in an acre, while practically all of the stalks grown from cane that showed 
red stripes had the disease. An inspection in September showed in one row 
planted with cuttings that did not show any disease only 48 diseased stalks as 
against 130 healthy ones. An adjoining row, planted with diseased seed of the 
same variety, showed all infected stalks. 

It is believed that by using this variety, selecting disease-free seed, and where 
necessary, planting in sufficient amounts to provide cuttings for the main crop, 
loss due to the mosaic disease will be greatly reduced. 

Correlation between size of the fruit and the resistance of the tomato 
skin to pun(‘ture and its relation to infection with Macrosporium tomato, 
J. Koskmjaum and 0. E. Sando {Anwr, Jour, /lot., 7 {1920), No, 2, pp, 78-82 ). — 
It is stated that in the development of the tomato fruit the cuticular layer 
increases in thickness with the age of the fruit, and that there is a definite 
correlation between age and resistance of the skin to puncture. Infection 
experiments with M. tomato on tomato fruit have shown that the amount of 
possible infection decrease.s with the age of the fruit. This may explain, at 
least partially, the ease with which Infection without previous injury is obtained 
on the young fruit, although it is not claimed to have been shown absolutely 
that the inhibition of infection Is purely mechanical. 

Root rot of tobacco, T. Houser {Mo. Bui, Ohio Stn„ 5 {1920), No. 8, pp. 
232-2S4 ) author reports the rcK>t rot of tobacco due to Thiclavia hasiada 
as being an important if not the chief cause of tobacco crop failures in the 
Miami Valley of Ohio. The symptoms of the disea.se are described, and it is 
claimed that temperature and moisture conditions are very important in the 
survival from season to season of the root rot fungus, both In the field and in 
plant beds. Hot, dry weather checks the development of tlie disea.se, and plants 
are able to survive and produce .satisfactory crops after transplanting if the 
hot period is followed by plenty of rainfall. ^ 

The author suggests that se^d beds be sterilized every year, as changing the 
beds to new soil can not be depended upon. 

Ooininou, insects and diseases of the apple, W. AV^ Chase {Oa. State Bd. 
Eni, Bill, 54 {1919), pp, 52, pis. 12, fig, 1 ). — In substance and purpo.se the-con- 
tents of this bulletin are said to be practically identical with those of Bulletin 
88, previously noted (E, S. R., 29, p. 353), although certain modifications and 
improvements recently worked out are incorporated. 

Comparison of dusting and spraying apples in Nova Scotia in 1917, 
P. A. Murpht {Fruit Growers* Assoc, Nova Scotia Ann. Jipt., 54 {1918), pp. 
53-77). — The principal portion of this work was devoted to a comparhson of 
dusts of various stren^hs and composition with lime sulphur and Bordeaux 
mixture as related to apple scab, also to burning and drop. The results are 
25785“— 21 ^5 
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tabulated with discussion. It appears that the apple crop is being reduced ymt 
after year by using lime sulphur in too great concentrations, particularly in the 
last sprays. The weaker strengths now recommended proved as efficient fungi- 
cides as the stronger in 1017, and it only remains to be determined whether the 
spray could not be diluted still further. 

The eifect of the end-rot fungus on cranberries, N. E. Sti<:vens and F. W. 
Mobsic {Amer. Jour, Bot,, 6 (1919) ^ No, $, pp, 2SS--B41t 5)* — It is stated 

that cer^in characteristics of Fuaicoccum putrefaciena (the cause of end-rot 
of cranberries) are so distinctive as to make it possible to secure a quantity 
of berries affected by this fungus and apparently free from all others. The 
fungus grows readily in all parts of the berry with the apparent exception of 
the seeds, penetrating both cell walls and protoplasm. A chemical study shows 
the sugar content of berries rotted by this fungus to be much lower than that 
of sound fruit. The sugars are thought to be utilized by the fungus. 

, The dry rot of incense cedar, J, S. Boyce (U, S, Dept, Agr, Bui, 871 (1920), 
pp, 58f pU, 5, llga, 5). — ^The incense cedar (Libocedrua decurrena), a tree of 
considerable economic importance on the Pacific coast, is said to be inferior 
because of the uniformly heavy percentage of cull caused by the dry-rot fungus 
(Polyporua amarua). Dry rot, it is claimed, can be eliminated in a large meas- 
ure from future stands by intensive fire protection, although it can not be 
entirely controlled on account of unavoidable mechanical injuries caused by 
pruning, lightning, frost, etc. 

For the elimination of this disease the author recommends cutting out of 
all trees with sporophores and shot-hole cups, all seriously wounded trees, 
especially those with fire scars, and a cutting rotation which should not ex- 
ceed 165 years in the intermediate and 210 years in the optimum range of 
growth. 

Is American che.stnut developing immunity to the blight? E. II. Hodson 
(Jour, Foreatry, 18 (1920) ^ No, 7, pp, 698-700), — ^A contribution from the Forest 
Service, U. S. Department of Agriculture, In which the author presents ob- 
servations of certain investigators indicating that immunity is being developed 
In American chestnut following a period of struggle. The author points out 
the desirability of conducting definite systematic observations with the view 
of supporting this hypothesis. A list of references on resistance to chestnut 
blight Is appended. 

The white pine blister rust (St. Paul, Minn,: State Ent. and Foresier, 1919, 
pp* 4f 11)* — ^Thls circular, elaborated by the State entomologist and the 

State forester in cooperation with the Bureau of Plant Industry, TJ. S. Depart- 
ment of Agriculture, and Intended for the information of those Interested in 
the proAiCtion of white pine against blister rust, deals very briefly with the 
nature, occurrence, spread, recognition, and control of this disease. 

Proceedings of the conference on the spike disease of sandal, edited by 
h. O. Coleman and K. K. Kannan (Mysore Dept, Agr,, Mycol, Ser., Bui. 4 
(1918), pp, 56, pis, jB).-— Thia publication contains the full report of the proceed- 
ings of the first conference pn spike disease of sandal, convened at Bangalore, 
October 4 to 7, 1917. Appendixes contain the full or abridged texts of the 
papers contributed and a list of the host plants of sandal trees in the spiked 
areas on the KoUlmalai hills. The seven papers are noted below. 

Cause of spike disease in sandal (Santalum album), R. S. Hole (pp. 17-23). — 
Spike disease of sandal Is believed to be caused primarily by an unbalanced 
circulation of the sap. The subject is compactly treated herein from the 
authoFs standpoint. Other expressions by the author have been noted from 
other sources <E, R.^ 41, p. 522; 42, p. 544 ; 48, p. 448). 
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Note on spike dUcMse, P. M. Lxisliington (pp. 24-30). — This contains an ac- 
count of what is supposed to have been the first appearance of spiked sandal 
In North Coimbatore as far back as 1895. Discussion is also given of the 
appearance of similar or strongly suggestive phenomena as noted in other plants. 
Spike is said to be the only known disease causing complete disappearance of 
sandal. The author agrees in the main with the conclusions reached by Cole- 
man (E. S. R., 38, p. 855). 

^Extract from the second report on the investigation of spike disease if swndal, 
T. N. Hearsey (pp. 31-43). — The author is convinced that spike is identical 
In character, whether occurring In Santalum, Zizyphus, or numerous other 
plants which are listed. Spike requires a long but unknown period of time to 
show itself under natural conditions. Two forms of the disease are noted. 

Note on the history of sandal spike in Mysore, M. G. Kama Rao (pp. 44-46). — 
This contains an historical sketch of sandal spike disease with discussions of 
its three types, the extent of its occurrence, experimental operations in Mysore, 
means adopted to eradicate the disease and their results, and general observa- 
tions and suggestions for future work. 

Experiments to test the effect of removing lantana on the incidence of spike 
attacks, H. Tirenmn (pp. 47, 48). — The results of these experiments are pre- 
sented in tabular fonn without conclusions. 

Notes on spike disease, C. D. McCarthy (pp. 49, 50). — Fire alone can not cause 
spike, its action probably being that of a stimulant causing increased circulation 
of the already poisoned sap. Lantana, if it has any effect on the spread of 
spike, acts indirectly and remotely, as by its own liability to spread fires. The 
main, if not the only, region of infection Is thought to be above ground. Young 
plants coming up under lantana sufficiently thick to protect their crowns from 
aerial infection were free from spike, plants just emerging from their lantana 
covering showing the disease. Zizyphus (which is very susceptible to spike) 
and other plants are thought to be originators of this disease, or one closely 
similar thereto. The infection spreads gradually within a sandal area. 

The known occurrence of the trouble in the trees for some time previous to 
Its outward manifestations is taken as evidence of Its infectious character. 
Clearing In front of an infected area (but not clearing within Tt) checked the 
advance of the disease. 

Field investigation of spike disease in sandal on the KoUimalai hills, M. Rama 
Kao (pp. 51-54). — The author describes the appearance and development of 
spike of sandal in successive areas, indicated as occurring In 1912-1916; also 
the results of an examination of the root systems of spiked trees. 

Facts cited are considered to justify the view that the spike disease of sandal 
is not contagious or infectious, and that it may be endemic or spontan#)us. 

ECONOMIC ZOOLOGY— ENTOMOLOGY, 

Preventing fruit tree injury by field mice, W. C. Dutton {Michigan 8ta, 
Quart, Buh, $ (1920), No, 1, pp, 2S-26, figs, 2), — In tests made of paints and 
washes recommended for use In preventing fruit-tree Injury by field mice, the 
injury was very severe on every lot of trees regardless of the material used. 
None of these materials can be recommended for use for this purpose, but it is 
pointed out that a very satisfactory protector can be made from quarter-inch 
square mesh galvanized wire netting. 

Chinese pheasants, H. K. Dean {U, S. Dept, Agr„ Dept, Circ, 110 (1920) ^ 
pp, 11, 12), — It is said that during the last two or three years Chinese pheasants 
have become common on the Umatilla Reclamation Project in northeastern 
Oregon, and have caused a material reduction In the yield of corn by digging 
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Up the young plants and eating the seed. Attempts to prevent such injury by 
treating the planting seed with nieotin sulphate, crude oil, sheep dip, and oil of 
pine tar proved ineffective. The use on one farm of rags 3 ft. long tied 
to a string 6 ft. above the ground between two poles 6 ft. apart apparently 
prevented injury. 

Practical handbook of British birds, H. F. Withebby et al. (London: 
Witherhy d Co., WBO, vol. 1. pp. VIU+XVI+53^, pis. 17, figs. 12^). —This first 
volume (fv^als with the pa.sserine birds. Including keys for their separation. A 
technical description and a discussion of field characters, breeding habits, food 
distribution, etc., are given for each form. Six of the plates are in colors. 
Indexes to the common and scientific names are included. 

The gray garden slug [Agriolimax agrestis Ifiiml, with notes on allied 
forms, A. L». I^ovktt and A. B. Black (Oregrm Sta. Bui. 170 (1920), pp. 43, pi. 
1, figs. 15). — This i.s a report of studies of slugs, particularly .4. agrestis. wfMch 
are serious pests of truck cropsv ornamentals, small fruits, field crops, and 
greenhouse plants in western Oregon. 

“ They are especially injurious in early spring and In the nutnmn during wet 
weather. Young plant.s are most seriously Injtired, although ])lants in all .stages 
of development are attacked. The three species of slugs of economic concern 
in Oregon in order of fre<iuoncy of occurrence are the gray gn rden slug (^. 
agrestis), the grmihouse slug (Mila.r gagates), and the reticulated slug (Pro- 
physaon andersoni). Slugs are likely to be of increasing seriousness as a crop 
pest due to their great repro<luctlvo capacity, their ability to adapt themselves 
to constantly changing conditions, their tenacious hold on life, and their ten- 
dency to associate themselves with man under conditions of inienslve ngri<*nl- 
ture. Development from the egg to the adult probably fakes from iX) days to 
nearly a year, depending upon food and climatic conditions. Slugs are noc- 
turnal ill their luibits, but are often active in the daytime during cloudy, wet 
weather. During the day they normally conceal themselves under waste ma- 
terials and in 'iS'egetation or burrow in the soil. Dry, hot weather drives tli»^m 
Into temporarj’^ se<‘lnslon and checks their depredations. 

“Under western Oregon conditions repellents and irritants in common use 
are Ineffective against slugs. Many of the poisons in common use as insecti- 
cides are of quevStionable value. Bordeaux mixture, either liquid or dry, is an 
excellent repellent. Calcium arsenate prepanal as a bait is readily devoured 
and is highly toxic to slugs. A combination of a repellent and poison bail con- 
stitutes the most effective control procedure. In oiir tests Bordeaux mixture 
4: 4 : 50 sprayed on the plants combined with the use of a poison bait of calcium 
arsenalf, 1 part to 16 parts chopped lettuce scattered in .small lu'aps over the 
affected area, gave a high degree of efficiency in plant protection and slug 
control.** 

Synopsis of the trematode family Heterophyidae, with descriptions of a 
new genus and five new species, B. H. Ransom (V. Natl. Mus. Proc , 57 
(1920), pp. 527--57S, figs, 53).— The members of the family here dealt with are 
small flukes, parasitic in the Intestine of mammals and birds, usually fish eater, s. 
Several of the species are of more or less common occurrence in man, dog. or 
cat. The genus Cotylophallus Is erected for two new species. The species de- 
scribed as new are Apophallus brevis, O. (n. g.) venustu.;, C. similis, Asoocotyle 
longa, and A. nana. all intestinal parasites Collected at Washington, D. C. 

A bibliography of 46 titles Is appended. 

Gollyriclum faba (Bremser) , a parasite of song birds; Its structure and 
life history, G. .Tegen (Zfsrhr. Wiss. Zooh, IPI ll917^. No. $, pp. 430^553).-- 
This detailed account of studies of this trematode includes a bibliography of 
72 titles. 
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An annotated bibliography of Porto Rican cane insects, E. G. Smyth 
{Jour, Dept, Agr, Porto Rico, S (19X9)^ No, 4, pp, 117-XS4), — ^Aii annotated 
bibliography of Porto Blcan cane insects, consisting of 136 titles. 

List of the insect apd mite pests of sugar cane in Porto Rico, E. G. 
Smyth {Jour, Dept, Agr, Porto Hico, S {1919), No, 4* PP- 1S5-~150). — This is an 
annotated list of 65 forms, which include all the insects that have been found 
repeatedly feeding upon sugar cane. Of these 26 have not been previously re- 
corded as attacking sugar cane In Porto Rico. • 

Insects and mottling disease, E. G. Smyth {Jour, Dept, Agr, Porto Rico, 
3 {1919), No, 4* PP- 83-116), — Failure to account for the rapid .spread of cane 
juottling disease led to Investigations of the possilde role of insects as agents 
in its transmission. 

The only insect observed In Porto Rico which might l>e iniplicatcKl on the south 
coast at least is said to be the yellow cane thrips {Franklinirlla sp.). From a 
large number of inoculation tests six resulted in the transmission of the affec- 
tion, and three others have shown positive secondary Infection (inoculation). 
These results were obtained from the use of several species of sucking In.sects, 
namely, the West Indian cane-fly {Stenoeranuft ttaccharivorus Westw.), the cane 
leaf scale {Pvlvinarm ieeryi Ouer.), the yellow cane aphis {Sipha pava Forbes), 
and the mealy bug (either Pscudocoams calceolariw Mask, or P, sacchari Ckll.). 

“ No successful inoculations of mottling disease resulted from experimental 
tests with chewing insects. ... In view of the small number of success- 
ful inoculations secured, as compared with the rather large number of tests 
made, under conditions wiiich were considered favorable, the question of insect 
transmission of cane mottling disease can not be looked upon as settled. Factors 
not visible to the investigator may have entered into the success of the inocula- 
tions other than the factor of insect attack.” 

A tabular summary is given of the status of knowledge of insect-borne dis- 
eases of plants and a bibliography of the literature relating to same. 

A study of the cost of spraying kale, H. H. Zimmeuley and L. B. Smith 
{Virginia Truck Sta, RuL 30 {1920), pp, 121-134, fig- 1)- — This is a reixirt of 
studies made of the cost of control work with the more important insect pests 
of kale in eastern Virginia, including the imported cabbage worm, the cabbage 
looper, and several species of aphids. 

Arsenate of lead powxler at the rate of 1.5 lbs. to 50 gal, of water is recom- 
mended for the control of the cabbage worms and looi)ers. Nicotin sulphate 8.75 
oz., fish-oil soap 5 lbs., and water 50 gal. are used for the control of the aphids. 
The outbreaks of the Insects usually occur on the plains in the autunm, and 
most of the spraying will be done at this time. 

The data included in Uiis paper are ba.sed on spraying operations performed 
with a two-wheel sprayer, equipped with a gasoline engine and triplex pump, 
and with booms of a type previously recommended for this crop. In addition 
to the experimental work done at the station farm, the authors sprayetl more 
than 150 acres of kale In 1919 on local truck farms. 

Determinations were made of the speed at which the sprayer was usually 
hauled, and it was found to vary between 3 and 4 miles an hour. The time in 
turning at the ends of the rows was also obtained. With a team traveling at 
the rate, of 8.5 miles per hour, and with the rows 20, 24, 30, and 36 in. apart, 
respectively, It was found (1) that 24 minutes 47 seconds, 20 minutes 43 sei»* 
ends, 16 minutes 35 seconds, and 18 minutes 5 seconds, respectively, were con- 
sumed In mixing the material, filling the tank, and making the application to 
one acre of kale; (2) that 94.08, 78.0, 62.72, and 52.27 gal., respectively, were 
necessary to i^ray one acre; (3) that $1.77, $1.47, $1.18, and $1.14, respectively, 
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was the cost of spraying one acre with powdered arsenate of lead (used at the 
rate of 8 lbs, to 100 gal. of water; and (4) that $3.46, $2.89, $2.31, and $2.04, 
respectively, was the cost of spraying one acre with nlcotin sulphate and flsh-oH 
soap solution (nlcotin sulphate 8.75 oz., fish-oil soap 5 lbs., water 50 gal.). “ It 
was also found that the saving in the cost of labor and materials by increasing 
the speed of the team from 8 to 4 miles an hour was $1.02 an acre when the 
kale was planted in rows 20 in. apart. This amounts to a saving of nearly 25 
per centtof the entire cost of application. When the booms recommended for 
spraying this crop were used there was no loss of effectiveness in the applica- 
tion due to the Increased speed of the team.** 

Fruit grower’s handibook of apple and pear insects, A. L. liOVETT and 
B, B. Pulton {Oregon Sta. Circ, 2iS (1920), pp. 72, figa. ^3).— Infornmtion is 
presented in this pocket handbook under the headings of (1) insects and their 
work on fruit, (2) insects affecting the buds and leaves, and (8) insects af- 
fecting roots, trunk, branches, and twigs. A key, based ufwn the nature of 
the injury, by which the pests may be identified is given at the beginning of 
each part, with brief accounts of the more important species. A brief cliscus- 
sion of insecticides and diagrams showing the relation of the stage in the de- 
velopment of the bud, blossom, and fruit of the apple and fiear to time of in- 
jury and effective control by use of insecticides are included. 

Spray gnu v. rod and dust in apple orchard pest control, L. Cinrj>s 
(Oregon Sta, Bui, 171 (1920), pp. 46, figs, 17 ). — ^The data hero presented cover 
the four-year period from 1916 to 1919. 

“The dusting method, if properly applied, has been fotind to control ef- 
fectively scab and codling moth in the Hood Itlver Valley, (jontinual wind, 
which often occurs during the spring, makes it impossible to do effective dust- 
ing much of the time. Dn.st applied under the,se conditions has l)een a failure. 
Present-known dust materials will not effectively ci>ntrol anthracnose, mildew, 
leaf roller, and the various apple aphids. The.se nunTerou.s limitations in gen- 
eral usage makes dusting under we.stern conditions inadvisable. Dust con- 
trols calyx worms. Tlie material Is not * driven ’ into the calyx cups. Action 
of gravity is largely responsible. This principle is applicable In the case of 
materials properly thrown from a spray gun. The tine particles behave in the 
same manner as they do with dust, and calyx worms are controlled with liquids 
so applied. 

“Comparative tests carried on with spray rod.s and guns in codling moth 
control produce results practically identical. Effective control was obtained 
with each. The spray^ gun can not be used on every spray outfit. Sprayers of 
8J- and 4-h. p. do not possess sufficient reserve power to operate two guns in an 
entirely ^satisfactory manner. . . . The spray must be finely broken up and 
supplied with sufficient force back of it to place the materials in the tops of 
the trees. There is all the difference in the world in the ‘ life ’ of the spray 
thrown from a 8i-h. p. sprayer and that of one from a lO-h. p. sprayer with 
the pressure gauges reading approximately the same. There is no overflow in 
the case of the smaller machine and a liberal one in the case of the larger. 
On a 34-h. p. sprayer use only one gun if you desire the right kind of spray. 
Keep a pressure of at least 250 lbs. 

“The cost of applying dust, spray with rods, spray with guns using a Si- 
ll, p. machine, and with guns using a 10-h. p. machine has been determined. 
Applications made with the rod are the most expensive. Sprays applied with 
one gun, using a 3i-h. p. machine, are the least expensive — a few cents less 
per tree than with the 10-h. p. machine. The great saving of time, however, result- 
ing from the use of the big machine, together with the fact that a perfect q^iray 
la produced with no hardship to the machine, makes a big sprayer much more 
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economical and efficient. The cost of effective spraying in Hood River orchards 
of 13 and 14 years of age was found to be about $45 an acre, 63 to 70 cts. a 
tree for the season. The cost is shown to be greater on older trees. 

** Orchardists whose reports show irregular average tree usage in the dif- 
ferent applications invariably report poor pest contol. Those that show a uni- 
form usage throughout the season have obtained good results. ... A summary 
of reports received from a large number of orchardists indicates that many 
could spend a little more per tree as a spraying charge and reap «i decided 
benefit. An investment of 21 cts. a tree more than already put into the spraying 
charge would have netted an orchardlst $1.04 a tree, much more than enough 
to pay for the entire season's spraying cost.” 

Results of experiments with miscellaneous substances against chicken 
lice and the dog flea, W. S. Abbott {U, 8. Dept. Agr, But. 888 {1920), pp. 15 ). — 
Tests made of a large number of proprietary insecticides and ingredients en- 
tering into their composition at the Vienna, Va., laboratory of the Insecticide 
Board are reported. 

Those made In work with chicken lice have been summarized as follows: 
“ Oil mixtures were effective when lightly sprayed on the birds. When used 
as dips or when well rubbed into the feathers the treated fowls were killed. 
Oil emulsions were effective at a dilution not greater than 1 : 100. Fumigation 
with oil preparations, the infesteil bird being placed in a sprayed or painted 
box for not less than 30 minutes, was effective. The fowls wtTe somewhat in- 
jured by this treatment but soon recovered. Oil preparations were of no value 
against chicken lice when painted or sprayed on the roosts, dropping boards, 
and the whole interior of the chicken house. Mercurial ointment, applied around 
or Just below the vent of the fowl, was very effective, and vaseline and paraffin 
were of no value when applied In the same way. 

“ Forty-five chicken-lice powders containing naphthalene, nicotin, pyrethrum, 
sulphur, and phenols proved to be effective when the active Ingredients were 
present in tlic necessary amounts. Powders containing nicotin, naphthalene, 
and sulphur were effective against chicken lice when added to the dust bath. 
Lime sulphur added to the drinking water and one powder which was mixed 
with the food had no effect on the lice. Pyrethrum powder was very effective, 
and pyrethrum stem.s of no value against chicken lice. Tobacco powders con- 
taining not less than 0.75 to 1 per cent of nicotin are of some value but do not 
kill all of the lice. About 1.6 i)er cent is required for the best resplts, A powder 
containing 10 per cent of naphthalene was effective against these jpests but 
slightly injured the fowls, and 60 per cent killed the birds when well rubbed 
in. Naphthalene sprinkled over the backs of fowls at roost proved to be of 
considerable value against chicken lice. Naphthalene nest eggs weve of no 
value against lice and proved injurious to sitting hens. Thirteen miscellaneous 
powdered materials were tested and found to be effective and 26 Ineffective 
against chicken lice.” 

Tests of materials used against the dog flea are summarized as follows: 
“ Pyrethrum powder alone or when It formed not less than 50 per cent of a 
mixed powder was very effective, but pyrethrum stems were of no value. Pure 
naphthalene was found to be effective if well rubbed Into the hair. Twenty-one 
lice povrders were more or less effective, depending on the amount of active 
Ingredients present and the fineness of the powder. A powder containing 18 
per cent of sassafras pil was effective, and powders containing 10 per cent or 
less or other oils were of no value. Cloves, naphthalene, paradichlorobenzene, 
and sassafras bark were effective against fleas, and 21 powdered substances 
were of no value. Tobacco powders containing over 1 i)er cent of nicotin were 
of some value against fleas, but a powder containing as high as 4.56 per cent 
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was not completely effective. The emulsified disinfectants were found to be 
effective as sprays at the rate of 1 part to 64 parts of water and as washes 
and dips at 1 : 130. Several liquids used as fumigants were found to be effective 
against fleas/* 

Thus mercurial ointment, sodium fluorid, sulphur, and pyrethrum are found 
to be very effective against chicken lice, and pyrethrum powder to be a simple 
and effective remedy for dog fleas, while finely powdered naphthalene or para- 
dichloroliqnajene will be found effective if thoroughly rubbed into the hair. 

Thoughts on insects in relation to production of live stock and poultry, 
F. C. Bisiiopp Amer, VeU Med, Aasov,, 57 {W20), No. 4* PP- 4^4-4^^)- 

Grasshopper control in the Pacific States, T. D. Uruahns (U. 8. JHpt. 
Agr.y Farmers^ Bui. II 40 (1920) ^ pp. 16, figs. 11). — In this publication the author 
outlines a program for organized community action; gives descriptions of the 
common si>4*cies of grasshoppers occurring In the Pacific States ; discusses con- 
trol on the range.s, in alfalfa fields, in orchards, vineyards, and mountain 
meadows, and in corA, grain, and bean fields. A detailed account is given of 
the polsoned-bran mixture and its use. 

Pear borer, F. E. Brooks (C/, S. Dept, Agr, Bui, 887 (1920), pp, 8, pi ft. S ). — 
This is a report of studies of Mgeria pyrl Harris, a lepldopterous borer long 
known as the pear borer, but which might better be termed the “ apple crotch- 
borer ** since it attacks the apple more extensively than the pear. It occurs over 
the eastern portion of the United States, and in this region a few of the larvm 
can usually be found boring in the bark of almost any old apple tree. They 
occasionally concentrate in certain trees and there breed in numbers year after 
year. In the course of the investigations here reported, infested apple orchards 
In Pennsylvania, West Virginia, and Mississippi were visited, biological studies 
made, and control methods tested. 

This borer is a native insect first described by Harris in 1830. In addition to 
the pear and apple it is known to attack mountain ash, Juneberry, and thorn 
{CratwguB sp.), and has been found in black knots caused by Plotvrightia mor- 
hosa on wild and cultivated cherry. Injury is caused by the larvm feeding 
in the bark, the burrows occasionally extending slightly into the sapwood. The 
larvflB commonly feed in the crotches and in places where there is a rough or 
broken surfaces caused by the previous feeding of their own kind or by other 
agencies. P^avorlte places of attack are around the borders of mechanical 
w^ounds in the bark, areas affected by sun scald and winter injury, and around 
the burrows of other species of borers. Orchards were visited by the author 
in whlcli it was not unusual to find from 12 to 100 borers working In a single 
tree. 

Oviposftlon was observed by the author on June 18, 1919, at Quincy, Pa. 
Ijirval activity begins early In the spring, active feeding having been observed 
in West Virginia as early as the last of March. The larv«j feed almost ex- 
clusively on the inner bark, although occasionally, where the bark is thin, they 
will gnaw slightly into the sapwood. Some of the larvie attain full growth in 
the fall, and after wintering In their hibemacula, construct cocoons in the 
spring without further feeding,^ In West Virginia there are both one-year and 
two-year larval periods, the duration of this stage depending somewhat upon 
food conditions and more upon the time in the season when the larva hatched. 
Apparently, larvae from early-laid eggs usually transform to adults the follow- 
ing season, having a one-year life cycle, while those from, late-laid eggs live in 
the tree as larvae over two winters, having a two-year life cycle. Over 100 
newly hatched larvae were collected by the author at various times in the sum- 
mer and planted in apple trees where their development could be watched. Of 
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these approximately 25 per cent had a one-year larval period and 75 per cent 
a two-year larval period. 

Pupation takes place within an oblong-ovate cocoon formed of small particles 
of wood held together by a tough fiber of silk. The cocoon is always hidden 
beneath a scale of bark or wood fragments. In one case observed the pupal 
stage covered a period of 23 days. At I^ove Station, Miss., the earliest record 
for the emergence of inotljs was April 20, while at French Creek, W. Va., moths 
issued from May 11 to August 27 ^ 

The burrows of the pear borer are freciuently found to be opened and the 
contents removed by woodpeckers. The larvte and pupoe are rather extensively 
attacked by parasites, perhaps 50 per cent of tliem being destroyed in this way. 
Seven species of parasites have been reared, namely, Microhracon sp., Phw- 
ogenes ater Cress., Lissonota n. sp., Itoplectis annulipen (Brull^^), Macrocentrus 
tJ. sp., EpMalten wqualis (Prov.), and Tetrastichua sp. Methods of control In- 
clude removal of the larva; by means of a sharp knife. The application to the 
bark of penetrating oily or poisonous liquids kill many borers. As high as 85 
per cent of the borers have been killed by kerosene emulsion and the standard 
emulsified oil sprays, with small quantities of sodium arsenate added, when 
applied to the bark over the burrows. Nicotln sulphate washes were less 
effective, but some of the coal-tar products killed over 90 per cent of the borers 
without perceptible injury to the bark. 

Report on the spruce budworin, M. W. Bi.ackman {Maine Sta. Bui. 28Jf 
{1919), pp. 301-303). — This is an abstract of the report previously noted (E. S. 
R., 43, p. 852). 

. Spruce budworm (Tortrix fumlfcrana Clem.), E. McDaniel {Michigan 
Sta. Quart. Bui, 3 {1920), No. /, pp. 13, IJ,, 2).— Attention is called to the 

discovery, during the latter part of June, of the occurrence of the spruce bud- 
worm on Mackinac Island, and the importance of this pest is iiointed out. 

A new Gracilaria injurious to avocado (Lepid. ), A. Busck {Canad. Ent, 
52 {1920), No. 10, p. 239, fig. 1), — O. perscce, reared by G. F. Moznerte from 
leaves of avocado at Miami, Fla., where it is seriously destructive to the young 
growth of the plant, is described as new. 

Coleophora notes, with description of two new species (Lepid.), C. 
Hkinbich {Ent. Soc. Wanh, Proc., 22 {1920), No. 7, pp. 159-162). — Notes are 
presented upon seven species, of which C, astericola, reared from Aster multi- 
florus at Boston, Mass., and C. atlantioa, from larvce feeding on the leaves of 
Prunua serotina at various points in the eastern United States, are described 
as new. 

Wheat-sowing dates to avoid Hessian fly, T. H. Pabks {Mo. Bui Ohi^ Sta., 
5 {1920, No. 9, pp. 243 - 246 , figs. 3). — ^A survey of the wheat fields in 44 wheat- 
growing counties of Ohio made during July, 1920, showed that the spring 
brood of Hessian fly killed or damaged an average of 44 per cent of all wheat 
straw in the S*ate. In the southern third of the. State 22 per cent of all 
straws were infested, In the central third 42 per cent were infested, while in 
the northern ^rd 67 per cent of all straws were killed or damaged by this 
Insect. Examinations of pupa; collected during the survey showed that by 
July 15, 31 per cent had been killed by parasites. Diagrams are given which 
show the damage caused by Hessian flies in the State in 1920, by counties, 
and the first dates on which wheat might be sown in 1920 to escape Hessian 
fly infestation and winterkilling. 

The wheat Jointworm was present in damaging numbers in only a few coun- 
ties along the western border. The wheat midge was present in some locations 
but did not seriously infest the crop. 
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The horn-^fly in Porto Blcot E. G. Smyth (-Ret?, Agr, Puerto Rieo, 5 (J919), 
No. 6, pp. 17-28 ), — This continuation of the paper previously noted <E. S. R., 
42, p. 158) deals with means of control. 

Clover stem borer as an alfalfa pest, V. L. Wildeumtjth and F. H. Gates 
(17. S, Dept, Agr, Bui, 889 (1920), pp, 25, pi, 1, figs, 0). — This is a report of 
studies made In the southwestern semlarid and Irrigated regions and particu- 
larly at Temi)e, Ariz., in which regions Languria mozardi Latr., a native 
Amerl(!an insect first described in 1807, has become a pest of considerable 
importance to alfalfa culture. 

The young borer Injures the alfalfa plant by boring out the center of the 
stems, leaving a woody fibrous stalk. A complete account is given of its life 
history and habits as an enemy of alfalfa culture, and of control measures. 
This beetle occurs throughout practically all of the United States, as well as 
parts of Canada and northern Mexico, and has a large cosmopolitan list of 
food plants. 

An average of about CO days is required for the completion of its life cycle, 
with a minimum of 60 and a maximum of 70 days. The eggs are deposited in 
Ihe stem of the host plant, and in the case of alfalfa are deposited when it has 
reached a stage of growth about 8 to 10 in. high. From 2 to 8 days, with an 
average of 3.8 days, are required for incubation of the eggs. The larvie, which 
pass through four molts, require from 24 to 54, with an average of 34.5, da.vs 
for development, which period is passed feeding within the alfalfa stem. After 
completing development, cells 8 to 10 in. long are constructed in the stems, 
within which pupation takes place. From 8 days in July to 18 days in June, 
with an average of 5.C days for July and August, are passed in the pupal stagev 
In the earlier generations the adults feed for a period of C to 8 days, and 
oviposition occurs within the week following. The adults hibernate under rub- 
bish along fence rows, ditch banks, or other waste places. In the southwestern 
United States there are found to be three distinct generations each year, whereas 
in the eastern United States there is but one generation. The first generation 
In the Southwest is passed almost entirely upon yellow sweet clover, and its 
numbers can be greatly reduced by destroying this weed. 

Its predatory enemies include the toad and a number of species of birds. 
Hymenopterous parasites are its most important natural enemies, three rather 
important species having been noted by the author. Of these Hahrocytm 
Umgurim Ashm. is the most important, often as high as 30 per cent of the borer 
larvae being parasitized by it. The next most important parasite is Heteroapilua 
sp. Eurytoma sp. was reared from Languria larva and from larva of Habrocy* 
tua Ig^aguriw, 

“ The injury to alfalfa and red clover can be partially eliminated by destroy- 
ing sweet clover, weeds, and waste alfalfa. The damage also can be reduced 
greatly by cutting a hay crop before the larva have had an opportunity to com- 
plete their development. The practicing of proper metjiods of crop rotation as 
well as cleanliness of farming, such as burning rubbish, etc., will also cause a 
reduction in numbers of this beetle. The beetle is unable to develop where 
pasturing is practiced continuously.” 

A bibliography of the literature on the described transformations and 
food plants of North American species of Agrllus (Col.) , 0. A. Fsost and 
H. B. Weiss (Canad, Ent, 52 (1920), Noa, 9, pp, 204-210; 10, pp, 220-22S ). — ^The 
present paper is said to bring together to date all the references to literature 
on the life history, habits, and food plants of those North American species of 
the genus Agrilus about which such information is known, supplemented by 
bfief notes on the important economic ones. 
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Some notes on the genus Trach;ykele, urith a description of a new species 
(BuprestidfCt Ooleoptera) ♦ H. E. Burke {Ent. fifoc. Wash. Proc., 22 {1920) , 
No, 7, pp, 168--llf0). — T, hartmani from the wood of Sargent cyptesa {Cupreasui 
aargentii) at Mount St. Helena, Lake Co., Calif., is described as new. 

Spotted apple-tree borer, P. E. Brooks (17. S. Dept, Agr, Bui. 886 {1920) , 
pp, 12, pl8, 5, fig. 1). — ^This is a report of investigations of Saperda cretata 
Newman, a species which occurs locally throughout the apple-growing sections 
of the central and eastern parts of the United States, and is closely Allied In 
habitat, api>earance, and behavior with the roundheaded apple-tree borer {8. 
Candida Fab.). It Is commonly known as the spotted apple-tree borer, the 
appellation “spotted** referring to the large white spots on the back of the 
adult. It appears to he entirely absent from many localities within its general 
range, while In others it is abundant, occasionally replacing to a great extent 
the roundheaded apple-tree borer. It was found by the author In the vicinity 
of Lansing, Mich., outnumbering S, Candida probably 50 to 1, and it has been 
reported as common in certain parts of Iowa and Wisconsin. The present 
paper is base<l largely upon observations of speed mens collected as l-year-old 
larvae in Michigan in 1916 and 1917 and transiK>rted In the wood to West Vir- 
ginia, where they were removed from their fe(*dlng places and planted in the 
trunks and branches of living apple trees of various sizes. 

The species was first described in 1888 by Newman. The author has definite 
locality records of this species from Massachusetts, Pennsylvania, Maryland, 
West Virginia, Michigan, Wisconsin, Iowa, Illinois, Texas, and Ontario, Canada, 
and the species is also recorded from New York, New Jersey, and Ohio. In 
addition to apple and wild crab apple, it has been recorded from juneberry 
and Cratwgua spp., though the author has never found it attacking juneberry. 
The Injury caused by this borer is very similar to that of 8, Candida, except 
that it usually occurs higher on the tree. The roundheaded borer almost inva- 
riably attacks near the ground, whereas the spotted species distributes its 
wounds along the central and upper portions of the trunk and among the 
branches. Small trees and branches, an inch or two in diameter, are most 
liable to atack. 

The beetles issue from the wood in the spring and early summer, having been 
observed to appear in West Virginia from May 14 to 31, and at East Ijansing, 
Mich., on June 26. After emergence the adults seek the foliage of the trees 
and feed, at times very freely, on the bark of twigs and h*af petioles, and, 
occasionally, on the leavea Oviposltion begins three weeks after emergence, 
and eggs may be laid by an individual female over a period of at least 60 
days. The eggs, which are idaced between the bark and wood, hatch ||i about 
three weeks. In some cases the larval period is two years, in others three 
years, and occasionally, it covers four years. The full grown larvje change in 
the spring to pup®, in which stage they remain from four to six weeks. The 
adults remain within their pupal cells from one to two weeks, and emergence 
therefrom may take place from the first of May to the last of June, according 
to locality and climatic conditions. About one-half of the l)eetles observal 
died within a month after emergence, but a few lived for a considerably longer 
period. One male attained an adult age of 52 days, while a female lived 93 
days, having continued to oviposit up to within a few days of its death. 

Woodpeckers, apparently the downy woodpecker {Dryohatea puheacena mc- 
dianua), are by far the most effective natural check to the increase of this 
borer. There appears to be little doubt that in apple orchards which are sprayed 
with arsenicals for the codling moth and other common Insect pests many of the 
adults of this borer are killed incidentally, since the beetles feed rather freely on 
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exposed surfaces, especially on the wrinkled bark at the base of twigs where 
deposits of the poison from sprays collect and adhere. The borers while 
small can be found and removed from the trees very readily by paring away the 
bark over their burrows with a sharp knife, 

A new genus and several new species of Cerambyeidie (Col.), W. S. 
Fishbr {Ent. 8oc. Wash. Proc., 22 (J920), No. 7, pp. The genus 

Anoploeurlus is erected for A. oanotiw n. sp., and four other species representing 
the geinjra Callidiuni and Ataxia are described as new. 

The western pine bark beetle [Dendroctonus brevicomis Lee.], a serious 
pest of western yellow pine in Oregon, W. J. Ohambkelin (Orepon 8ta. Bui. 
172 {1920), pp. SO, tigs. 8). — This is a summary of the present status of knowl- 
edge of the biology and methods of control of D. brevicomis, a bark beetle 
present throughout the yellow-pine regions of Oregon, often attacking the vei*y 
finest trees in a stand. Besides the western yellow pine {Pinus ponderosa), 
this beetle also attacks the sugar pine {P. lambertiana) , the loss caused in 
sugar pine, however, being negllgable. The species is found wherever P. 
ponderosa grows, in British Columbia, Washington, Oregon, California, Idaho, 
and in parts of Montana, Wyoming, and Nevada. The adult beetles dig through 
the bark of healthy, injured, fallen, or standing timber and excavate winding 
galleries in which the eggs are deposited. The eggs hatch in a week or ten 
days, and the young larvee bore their winding galleries through the inner bark. 
The length of the larval stage varies considerably, the summer brood spending 
9 to 12 weeks as larvae, while the overwinter larvae are in the grub stage tor 
over six months. The pupal stage covers a period of three or four weeks. 

The value of the wood of trees killed by this iK^etle is sometimes reduced by 
the bluing of the sapwood, often before the needles begin to turn yellow. The 
loss to standing trees killed by this beetle is negligible if the trees are removed 
within one or two years. After that time, boring insects, fungi, and storms 
inflict some loss from year to year, the smaller trees being soon rendered use- 
less, although trees of a breast-high diameter of over 36 in. will remain mer- 
chantable for 15 20 years. 

"While but little study has been made of parasitic enemies of this beetle, there 
is a considerable list of species which parasitize other scolytids. The present 
methods employed in combating bark beetles are expensive and not altogether 
satisfactory, but they have proved successful to some extent. Tiie data on the 
work accomplished in certain areas prove that the beetles can, and have been, 
reduced from epidemic infestations back to normal, or even below normal, at a 
cost which was not prohibitive. Among the measures for control are (1) remov- 
ing bark from standing trees by means of specially constructed tools; (2) de- 
stroying the broods without removing the bark, by converting the logs into lum- 
ber and buniing the slabs, placing the logs in water, piling the logs and scorching 
the bark sufficiently to destroy the broods, or scoring the upper side of felled 
trees to allow water to get under the bark and destroy the broods; (3) the 
trap-tree method of control, which consists In girdling during the time of flight 
of the beetles with the view to attracting them away from green timber; (4) a 
modification of the trap-tree method ; (5) the 50 to 75 per cent method ; and (6) 
u^ of portable sawmill. An example of successful control Is reported upon. 

Report on the white pine weevil [Plssodes strobi Peck], M. W. BrACK- 
MAN ilAugusta}: Maine Forestry Dept., 1919, pp. 12; abs. in Maine Sta. But. 
284 {1919), p. 3W).— This report oT work carried om in cooperation with the 
Forestry Department, University of Maine, and the Maine Experiment Station, 
gives a description of P. strobi, and a summary of information on its life his- 
tory and habits and the damage it causes, together with a discussion of control 
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measures. The report concludes with suggested systems of planting white pine 
and Norway spruce to obviate weevil injury. A recent account of this pest by 
Britton has been noted (E. S. R., 43, pp. 251). * 

Queen rearing, G. C, Matthews (Univ. Minn, Agr, Ext, Div, Spec, Bui, 49 
(1920) f pp. 8, figs. S). — ^Thls is a popular account. 

Bumblebees of District of Columbia and vicinity (Hyni., Bremus.)* 
O. Jackson (Ent, Soc, Wash, Proc., 22 (1920), No, 7, pp. 182-168). — Ten 
species of bumblebees are recorded. Psiihyrus lahoriosus F. is the only^species 
of the genus occurring In the territory covered. 

Insect enemies of the codling moth in South Africa and their relation 
to its control, F. W. Pettey (So. African Jour, Sri., 16 (1919), No, 3, pp. 239- 
257, pis. 2). — In studies made by the author, five parasites were found to be of 
assistance in controlling the codling moth, namely, Trichogramrnatoidea lutea 
Giratilt, Chalcis sp., Pimpla heliophila Cam., Trichomona cariniventris Cam., 
and Pintpla sp. Of these T. lutea Is the only one of great importance. The 
investigations here reported indicate that while this egg parasite has little 
influence on the control of the first generation moths, it prevents the hatching 
of about 50 per cent of the ccxlling moth eggs from midsummer to the end of 
the fruit season. P. heliophila, which attacks the larv^a* and pupte, is the next 
in importance as a parasite. 

Experiments have shown that the banding of trees is not effective In capturing 
codling moth larva? where the Argentine ant visits the trees constantly in large 
numbers. This ant appears to be of considerable use In the control of the 
codling moth in orchards where it is very abundant on the trees during the fruit 
season. Observations were also made of Liogryllus birnaculatus GiHir and Co- 
ra uus papilloms Thunb. as predatory enemies of the larvnp. 

Notes on Gonatopus onibrodes, a parasite of jassids (Hymen., Homop.) , 
C. N. Ainslie (Ent. Neu%H, 31 (1920), Nos. 6, pp. 169-173; 7, pp 187-190).— 
The author presents notes on the habits of (3. ombrodes, which was observed to 
attack Cicadvla 6-notata at Fort Collins, Colo. 

The pear cephus, P. Passy (Vie Agr. et RnraU\ 9 (1920), No. 38, pp. 180- 
182, figs. 7). — This is a brief account of Cephus comprrssus, or I'endrcdo vomr 
prvssus, which is an important enemy of the pear in France during the months 
of May and June. 


FOODS— HUMAN NUTRITION. 

The significance of defecation In connection with the absorption of the 
nitrogen of bread made with unbolted flour, E. C. Van Leersum (Extract 
frmti Arch. N Borland. Physiol. Homme et .Anirn., Scr. SC, 3 (1919), N9. 2, p. 
199 ). — This work, like earlier experiments by the author,* was undertaken to 
test the proportion of the total nitrogen of the wheat that is utilized by the 
body wdien coarse whole wheat bread Is consumed in large quantities. 

According to the author’s previous work, the percentage of nitrogen absorbed 
varies with the dryness of the feces and becomes greater as the length of time 
before defecation Is Increased. In the present experiments, normal subjects 
w^ere placed upon a diet containing a proportion of bran corresponding to that 
used In exr)eriments reported by Hlndhede. After a preliminary control period 
a condition of defecation similar to that usual with the subject of Hindhede’s 
experiments was artificially induced by the administration of small doses of 
opium, and the same diet was continued through three more experimental 
periods. The stools for the different periods were compared and the nitrogen 


Arch, N^erlaad. Physiol. Homme et Anim., Ser. 3C (1917), No. 3, p. 440. 
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absorption for each was calculated, the results showing a noticeable Increase 
in nitrogen absorption during the periods when the opium' produced conditions 
of retarded digestion resembling those In the Danish experiments. 

A careful study was also made of the nitrogen occurring in different parts of 
the grain and the comparative availability of that in the endosperm, the germ, 
the aleurone layer, and the outer coatings. From this it is concluded that the ^ 
increase in nitrogen absorption which accompanied the retention of the feces 
was due more to the nitrogen from the endosperm than to the less available 
nitrogen from the outer portions of tlie grain, and this is considered further 
argument against the economy of bran as a source of nitrogen to the human 
body. In general, the author’s exi3erlmentg are held to indicate that for persons 
of normal habits of defecation — that is, for the great majority of persons — the 
consumption of unbolted flour entails a greater loss of nitrogen. 

Wheat and the flour mill. — A handibook for practical flour millers, E. 
Beadfikld {IJvcrpoid: North, Puh, Co., Ltd,, 1920, pp, pi, 1, fig. 

1) , — ^This volume consists of a foreword, by R. 0 Winter; a collection of 
papers by the autlior on the theory and practice of modern flour milling ; papers 
on the bleaching of flour, from a chemist’s point of view, by W. Jago, and from 
a baker’s point of view, by J. Kirkland ; and a paper on chemistry and physics 
as applied to milling, by F. K. Treharne. 

Coconut press cake as a protein-containiug food for human consump- 
tion, B. C. P. JA.NSKN {Meded. Oeneesk. Lab, Weltevredm [Dutch East Indies], 
S, ser. A, No, (1920), pp. 1-20, pi, 1), — Feeding experiments with house rats 
and digestion experiments with three human subjects are reported, which in 
general confirm the conclusions of Johns, Finks, and Paul (E. S. R., 41, p. 
262) that coconut press cake contains all the essential amino acids for growth 
and some fat-soluble vitamin. The experiments were undertaken for the pur- 
pose of ascertaining whether the press cake would make a satisfactory supple- 
ment to two articles of food which were being extensively used by the Malays 
on account of the dearth of rice. Tliese foods were the so-called “gelang,** 
prepared from the arengo palm, and ** nagoer ” made from the residue obtained 
in the preparation of sago from cassava roots. Both foods consisted almost 
entirely of starch and proved to be entirely Inadequate. The use of equal parts 
of either of these foods w'itli coconut press cake proved satisfactory in both the 
rat and human experiments. 

Milk for the family (U, S. Dept, Agr,, Dept, Cire, 129 (1920), pp, 4, figs, 

2) , — This is a short contribution from the Dairy Division of the Bureau of 
Animal Industry and the Oftlce of Home Economics of the States Relations 
Service. It points out the importance of milk as a food for the whole family 
and itujvery great importance in the diet of the child. 

The responsibility of the consumer for food standards and prices, A. F. 
Morgan (Univ, Calif, Chron., 22 (1920), No. 3, pp. 316-^36). — This is a general 
discussion of the cost to the consumer which food law protection has involved, 
attention being called particularly to the confusion and extra expense involved 
to the manufacturer and ultimately to the consumer in the varying regulatibns 
of the different States. Some of the many points brought out in the discussion 
are summarized in the concluding paragraph as follows : 

“The consumer, through his Government representatives and his own pur- 
chasing choice, has in the last 16 years demanded better foods, conforming to 
uniform standards, put up in pleasing packages, as far as possible ready to 
eat, and of the brand most widely advertised at the moment. He has Insisted 
that the weight be declared on the label, that the smallest amount possible of 
pr^rvatives or artificial flavorings and colorings be used, that ‘substitutes' 
be avoided, and that only the superproduct of the farm be brought to his door* 
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He lias cared a little as to the bacterial history of employees In food concerns, 
and has taken heed of the claims of the pseudo ‘ food expert * with an axe to 
grind. In consequence of these demands a cleaner, more appetizing, if no more 
nutritious food supply is in our markets, and its price is rapidly passing beyond 
our means.” 

Analysis of some effects of increased cost of living on family budgets, 

R. Meekeb and D. D. Kittredge (U. /S. Dept. Labor, Bur. Labor Statis., Mo. 
Labor Rev,, 11 (1920), No. 1, pp. 1-10). — This article compares the cost of living 
as determined by the Bureau of Labor Statistics in 1918-1919 by an extensive 
survey of family expenditures with the results of somew^hat comparable figures 
obtained in 3914 and 1903, 

The amount spent for food represented 43.13 per cent of the total expendi- 
ture in 1903, 43 per cent in 1914, and 38.2 per cent in 1918-3919. As regards 
the nutritive values of the diets, it is estimated that the total energy value in 
1918-1919 was lower than in 1901, and slightly lower than the accepted stand- 
ard of 3,500 calories per man per day. There appears to have been a marked 
falling off in the use of mciats, a noticeable increase in the use of milk, a slight 
but possibly temporary decrease in the use of flour, meals, and bread, an Increase 
In the use of rice, and a decrease, probably temporary, in the use of sugar. 

Minimum quantity budget necessary to maintain a worker's family of 
five in health and decency (U. 8. Dept. Labor, Bur. Labor 8tati8., Mo. Labor 
Rev., 10 (1920), No. 6, pp. 1-18). — This budget is based on the extensive studies 
of the cost of living made in 1918 and 1919 by the Bureau of Labor Statistics. 
The quantity food budget submitted as representing the food requirements of 
the standard family of five was obtained by averaging the actual amounts of 
foods used by 280 families, selected from the cost-of-living survey made by 
the Bureau of Labor Statistics because they averaged in size approximately 
3.35 equivalent adult males and in the neighborhood of 3,500 calories of food 
purchased per man per day. The food budgets wwe taken in considerable 
detail, giving, among other things, the amount of each article of food pur- 
chased for a year for each family scheduled, and represented about 25 cases 
from each of 11 representative cities. 

** For the most part this average budget contains proteins, fats, and carbo- 
hydrates in sufficient quantities and in the right proportions. To make the 
average food budget acceptable to trained dietitians as a standard food budget, 
intended to maintain the standard family in health, it was necessary only to 
reduce slightly the quantity of meat and to increase slightly the quantities of 
whole milk, fresh vegetables, and fruits.” 

Relation of urochrome to the protein of the diet, K. F. Pelkan (Jour. 
Biol. Chem., 4$ (1920), No. 1, pp. 337-343).— The literature dealing wi^i the 
specific yellow coloring matter of the urine is reviewed, and a series of ex- 
periments is reported in which the urochrome content of 24-honr samples of 
urine was determined after diets of varying protein Intake. The urochrome 
was estimated by comparing the color of a sample of the filtered urine and of 
a sample from which the proteins and such colors as urobilin and ureorythrin 
had been removed by precipitation with lead acetate, with an arbitrary standard 
of 3.2 mg. of Bismarck brown and 8 mg. of Echtgelb Y in 1 liter of water. 

The results of these experiments showed that the dally urochrome output 
varied directly with the protein intake. The Increase on a high protein diet 
was, however, not so great as the decrease on a low protein diet. This is 
thought to Indicate the Inability of the body to deal with more than a limited 
amount of urochrome. A gelatin diet preceded and followed by a low protein 
diet did not Increase the urochrome excretlom 
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Preliminary experiments as to the chemical nature of the particular group 
or groups in the protein molecule to which the color Is due led to the Isolation 
from peptone and casein, but not from gelatin, of a substance having the 
same chemical reactions as uroohrome. This has been given the tentative 
name protochrome. 

Water-soluble vitamins, I, 11 (Jour, Biol, Chem.^ 4$ (1920), No. 1, pp, 265- 
294f pis. 3, /iffs. 0 ). — Two papers are presented. 

1. Afe the antineuritic and growth-promoting water-soluble B vitamins the 
same? A. I). Emmett and G. O. Luros (pp. 205-286). — In this paper evidence 
is presented which is thought to indicate that the antineuritic vitamin and the 
growth-promoting, water-soluble vitamin are not Identical. The evidence con- 
sists of a tabulated summary of the literature dealing with the stability of 
the water-soluble vitamin toward heat and reports of experimental work in 
which the same source of water-soluble vitamin was used for studies on poly- 
neuritis In pigeons and on tbe rate of growth In young rats. The data from 
the literature are grouped In two tables, one dealing with the temperature of 
destruction of the vitamin as determined by curative and prophylactic tests 
with fowls, and the other with the growth rate of young rats. A comparison 
of these tables shows that both the antineuritic and growth-promoting vitamins 
were fairly stable at temperatures around 100 to 105° C. but that at higher 
temperatures the antineuritic vitamin appeared to be less stable to heat and to 
alkali than the rat growth-promoting vitamin. 

In the experimental work reported the basal food employed was unmilled 
rice, which furnished the only source of the water-soluble antineuritic and 
growth-promoting vitamins. The rice was heated under different conditions 
and at different temrmratures and fed unground to pigeons as their sole food, 
and ground to rats, the rice in the latter case being so supplemented with 
lactalbumln, butter fat, and lard as to form a balanced ration for growth, 
provided no destruction of the vitamin by heat had taken place. The rice for 
the various experiments was heated In the air oven at 120° for 2 hours, and 
in the autoclave at 120° and 15 lbs. pressure for 1, 2, and 0 hours, respec- 
tively. The food Intake for the rats was determined directly and for the 
pigeons by calculating the total consumption of rice for the entire group. In 
the work with pigeons the experiments also Included feeding trials with iin- 
heated milled rice plus small quantities of extracts of an ol.v?sed yeast heated 
in the same way as the iiiimilled rices, and curative trials with extracts of 
the vitamin before and after heating. 

The results obtained in all the pigeon cases indicated that the antineuritic 
vitamin was partially altered by heating in the air oven ot 120° for 2 hours, 
and totally destroyed by heating for 2 and 6 hours in the autoclave. 

In the rat experiments four groups were so fed that a eoinparlson of the 
rate of growth of each would indicate the relative degree of destruction of 
the vitamin through heating the rice. The diets consisted of rice 64, lac‘ al- 
bumin 6, butter fat 18, lard 10, and salt mixture 2 per cent in the first period, 
and the same constituents in the proportions of 89.7, 3.3, 5, and 2 per cent, 
respectively, in the second i>erlod. Control groups were fed unheated, un- 
mi lied rice. The increase in the amount of rice fed in the second period 
was intended to cover the question of par lal destruction of the vitamin by 
heat, but as the 64 per cent ration apparently contained more than the mini- 
mum requirement of the vitamin it could not he definitely ascertained whether 
the vitamin was slightly destroyed. The average* results for each group 
indicated, however, that heating for 2 hoiirs at 120**, either .In the oven or 
autoclave, hud but very slight if any effect upon the vitamin. A slight detrl- 
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mental effect was observed as the result of heating the rice for 6 hours in the 
autoclave. That the destruction under these conditions was only slight was 
also shown by the fact that rats made rapid growth when 1 cc. of an extract 
of brewers’ yeast, heated in the autoclave for 6 hours at 120°, vras added to a 
diet lacking the growth-promoting vitamin and which had caused definite signs 
of retardation of growth. 

“These findings suggest tentatively, at least, that the antineuritic (pigeons) 
and the water-soluble B (rats) vitamins are not the same, and that*it would 
be better to consider them as being different until there is further proof to the 
contrary. 

A list of 31 references to the literature is appended. 

II. The relation of the antineuritic and water-soluble B vitamins to the yeast 
growth-promoting stimulus^ A. D. Emmett and M. Stockholm (pp. 287-294). — In 
the experimental work repo?1:ed in this paper comparative trials were made to 
determine whether or not the extracts that caused increased growth of yeast 
as determined by the Williams’ micro method (E. S. R., 41, p. 670) would cure 
polyneuritis in pigeons or promote growth in young rats. Samples of unmilled 
rice were heated 1 hour in the autoclave at 120° and 15 lbs. pressure, 2 hours in 
the autoclave at 120°, and 6 hours in the autoclave at 120° and 15 lbs. pressure. 
These samples and a sample of unheated rice were each finely ground and ex- 
tracted v\ith hot 95 per cent alcohol, and the extracts were concentrated in 
vacuo, taken up with hot water and salt, filtered, and made up to definite 
volume. 

The varying degrees of heating employed w^ere found to have no effect upon 
the factor which stimulates growth in yeast, although curative tests on pigeons 
with equivalent amounts of the same extract, as measured in terms of number 
of coll units per gram of body weight, showed that the antineuritic vitamin was 
destroyed by heat. This is thought to indicate that the yeast growth-promoting 
and antineuritic vitamins are not identical. 

The evidence regarding the identity of the rat growth-promoting and yeast 
growth-promoting vitamins, while not so clear, is thought to indicate that the 
yeast cell stimulus is not in itself able to retard the loss in weight and promote 
growth in rats, and consequently is probably not identical with the growth- 
promoting (water-soluble B) vitamin. 

“ Whether pigeons or rats require this yeast growth-promoting factor for nor- 
mal development has not, as yet, been definitely proved. Since the amount of 
yeast growth stimulus, expressed in terms of yeast cell units per gram of sub- 
stance, does not appear necessarily to vary directly (In terms of potency) with 
the antineuritic and water-soluble B vitamins, this yeast method shoulg not be 
employed quantitatively with too much definiteness until further study is made.” 

The vitamin content of rice bran, and methods for its determination, 
B. C. P. Jansen (Meded, Oeneesk, Lab, Weltevreden [Dutcti East Indies'l, S, 
ser. A, No. i-3 (1920), pp, 22-49), — ^The author reviews the literature on the 
extraction of the antineuritic vitamin from rice bran by various solvents, and 
reports an Investigation of the relative value of certain of these solvents as 
determined by feeding experiments with pigeons and domestic fowls, using the 
various extracts of the rice bran as curative and protective agents in connection 
with a polished rice diet. Four methods of extraction were used, (1) with 0.8 
per cent HCl for 2 days, (2) with 0.8 per cent HCl for 80 days, (8) with 70 per 
cent alcohol, and (4) with 96 per cent alcohol and ^ volume of concentrated 
HOI. In each case 1 kg, of the rice bran was thoroughly shaken with 8 liters 
of the solvent, allowed to stand for some time, filtered, and the solution evap- 
orated on a calculated quantity of washed white rice. The evaporation was 
25785®— 21 S 
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conducted at a temperature not exceeding 50* C. and hastened by a current of 
air. The resulting materials contained the extracts from 5, 10, and 15 per cent 
of the rice bran, preliminary experiments having Indicated 30 per cent to be 
more than sufficient 

In the feeding experiments with healthy cocks the 5 per cent rice bran proved 
sufficient to prevent polyneuritis with all the extracts except the fourth. With 
this, one of the three cocks developed polyneuritis. Of three controls fed white 
rice and '5 per cent of rice bran, two died of Intercurreht diseases and the third 
of polyneuritis. This is thought to Indicate, that 5 per cent of rice bran is the 
limit at which an attack of polyneuritis is possible, and that consequently all 
of the vitamin was extracted by the methods employed. 

With pigeons, several developed polyneuritis on the 5 per cent extract but 
were protected with a 10 per cent extract. This indicated that pigeons are 
more susceptible to polyneuritis than fowls. Otlier experiments with pigeons 
were conducted in which the extract was prepared from another supply of 
bran which proved to contain considerably loss vitamin. This is explained on 
the ground that the first supply was from freshly cut rice, while the other 
was from a stock that had been stored for some time. As the result of this 
experimental work the author recommends as the simplest method of obtain- 
ing the most potent preparation extracting with 0.3 per cent HCl, evaporating 
the extract to a sirup at low temperature, and quickly adding an equal volume 
of alcohol. A thick precipitate* forms which is filtered off, leaving the vitamin 
in the filtrate. 

The author is of the opinion that the best method as yet for determining 
antineuritic vitamin quantitatively is by feeding healthy fowls or pigeons with 
washed white rice nrlxed with the substance to be tested. Curative exfftTiments 
with polyneuritic fowls are considered to be absolutely worthless. Two means 
of Improving the methods in use are discussed, (1) the use of more susceptible 
subjects than pigeons and (2) the substitution of a more delicate criterion 
than the appearance of nerve degeneration. For the first the use is suggested 
of a species of small birds known as “nonnetjes” (Jft/wia maja). These birds 
are said to contract polyneuritis in less than 12 days. The small size of the 
birds, moreover, makes it possible to keep several in the same cage and thus 
eliminate individual errors. A more detailed study of metabolic changes occur- 
ring in the development of polyneuritis is thought necessary before a more 
delicate criterion can be discovered than the characteristic nerve changes. 

The respiratory quotient of birds fed on polished rice, B. C. P. Jansen 
and R. M. M. Mangkobwinoto (Meded, Oeneesk, Lah, Weltevreden [Dutch East 
Indie8}j 3. Eer, A, No. IS, (1920), pp. 51-65, pi. 1 ). — By means of a special 
respiration apparatus which is described and Illustrated, the authors deter- 
mined the respiratory quotient of rice birds fed on unpolished and polished 
rice. 

It was found that the respiratory quotient of the birds fed on polished rice 
had a tendency to be lower than that of birds fed unpolished rice. This was, 
however, not at all regular, and in many cases the fall in respiratory quotient 
did not occur much before the development of the typical signs of polyneuritis. 
It Is, therefore, concluded that a low respiratory quotient is not at all suitable 
as a criterion for diagnosing polyneuritis. 

Pellagra census in certain districts in Florence, A. Fbanghetti and M. 
Zajlla (Bol 8oc. Ital. Studio Aliment,, 1 {1919), No. J^S, pp. 69-82 ), — ^A report 
is given of the studies of pellagra in certain districts of Florence, Italy, in the 
latter part of 1919. The data, when compared with earlier reports, show a 
marked decrease in the Incidence of die disease. This is attributed in a large 
xoeiusnce tp alterations in the diet due to war conditions. Instead of consist- 
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ing almost exclusively of corn, the war diet had been much more varied, and 
the high price of pork had also 1 (h 1 to its substilutlon by other products less 
costly and presumably more hygienic.” 

ANIMAL PEODTJCTION. 

On the origin of germ cells In higher vertebrates, J. Fikket (Anat. Rec.j 
IS {1920) t No. 5, pp. 309-316). — In the young male rat the author finds that the 
so-called primary germ cells degenerate and do not give rise to spermatozoa. 
The time germ cells are the “secondary germ cells” which rise after the first 
have disappeared and differ from tliem in size and in tlie arrangement of the 
mitochondria. In chickens (both sexes) there are also two generations of germ 
cells. Most of the primary cells degenerate, but a few persist side by side with 
the secondary germ cells and may form oocytes or spermatocytes. Whether 
these develop into mature ova or spermatozoa Is Uncertain. 

The observations are thus contrary to the view that the definitive germ cells 
are set apart very early in fetal life. 

[Physiology of reproduction in the rat], J. A. Long and H. M. Evans 
(Aha. in Anat. Rec., 18 (1920)^ No. 3, pp. 241-2Jf9). — Authors’ abstracts of nine 
unpiiblislied papers are presented. Changes in tlie uterus during the estrual 
cycle are described in greater detail than in a previous note (E. S. R., 42, p. 
067), and additional experiments are reported showing the delay In ovulation 
following mechanical stimulation of the cervix and the inhibitory influence of 
lactation. 

Besides mucus and cellular detritus, the vagina during the quiescent period 
(stage 4) contains a large number of leucocytes which suddenly disappear at 
the beginning of the stage preparatory to €»strus (stage 0). l^nexpected differ- 
ences between individuals in length of cycle were observed and also aberrant 
fluctuations in the lengths of successive cycles in the same animal. The first 
ovulation coincides with the spontaneous opening of the vaginal orifice, which 
usually occurs before tlu» female is 00 days old, although there was considerable 
variation in this age. 

Removal of the entire uterus, including the cervix, did not influence the 
regular recurrence of estrus other than through an initial delay In some cases. 
Double ovariotomy caused a complete cessation of estims, although it did not 
Influence the one due immediately afterwards. Fourteen cases of successful im- 
plantation of ovaries into the spleen, mesometrium, and rectus muscle were 
secured, and estrus cycles were observed for over four months afterwards. 
Transplanted ovaries seemed to function normally and contained healthy and 
atretic follicles, corpora lutea of several ages, and interstitial tissue^v ** They 
demonstrate that in the absence of any true ovulation there Is nevertheless an 
apparent rhythmic production of corpora lutea from unburst follicles as is 
known to. occur rarely in normal animals.” 

During short periods at particular stages of pregnancy and lactation the rats 
were fed with certain Intra vltam stains which were known to color perma- 
nently any corpora lutea present at the time of administration but not those 
formed afterwards. By this means it was possible to distinguish beween the 
corpora lutea of ovulation, of pregnancy, and of lactation. The latter are pro- 
duced if the ovulation which always follows parturition does not result in preg- 
nancy and persists tliroughout the suckling period. They are characterized by 
small lipoid granules uniformly distributed in the lutein cells and never attain 
the large size of the corpora lutea of pregnancy. 

Effect of underfeedlnip on ovulation and the cestrous rhythm in guinea 
pigs, Q. N* Fatabxcoxjlou and C. B. Stockabo (Soc. Bxpt. Biol, and Med. Proc., 
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17 (1920) t No. 7, pp. U$, 144).— The authors report that the underfeedlug of 
guinea pigs may prolong the period between ovulations. The effect was more 
marked toward the end of the period, due, it is thought^ to the greater need of 
the large developing follicles for food. It is suggested that the variations in 
the estrual cycles reported for the rat by Long and Evans may be due in part 
to variations in the diet taken by the individuals. 

Betention of dead fetuses in iitero and its bearing on the problems of 
superf elation and superfecundatlont A. Kuntz (Anat. Rec,, 18 (1920) ^ No. 
5, pp. 295-307, figs. 3). — Two cases in the cat and one in the dog are described 
in which fetuses differing markedly in size and development occupied the 
uterus simultaneously. From the condition of the ovaries and the embryonic 
vesicles, it is concluded that the eggs which gave rise to the two fetuses were 
extruded at the same ovulation. The tissues of the smaller fetus in each case 
showed advanced necrotic changes, indicating that these fetuses had been re- 
tained as dead bodies in the uterus for relatively long periods without under- 
going extensive autolysis and absorption. It is suggested that in such cases it 
Is not, in general, permissible to conclude that superfetation or superfecunda- 
tion had occurred. 

A biometrical study of crossing over. — On the mechanism of crossing 
over in the third chromosome of Drosphlla melanogaster, J. W. Go wen 
(Genetics, 4 (1919), No. 3, pp. 205-250, figs. 2; ahs. in Maine Sta. Bui. 284 
(1919), p. 300). — An elaborate statistical study is given of the percentage of 
crossing over in four regions of the third chromosome of D. melanogaster, based 
on breeding work at Columbia University. The coefilcient of the variability is 
used as a measure of variation in the cross-over percentages. When double 
crossing over occurs, the two cross-over regions are usually separated by 25 
to 35 units. 

A case of quadruplets in domestic cattle, with some remarks on the 
**Kampf der Teile ” for food In the ovary, N. G. Lebedinsky (Verhandl. 
Naturf. Qesell. Basel, 29 (1918), pp. 69-68, figs. 2). — The author records the 
case of a Simmental cow which, after four uniparous gestations, gave birth to 
four viable young, one male and tliree female. Two of the heifer calves had 
similar but not identical color patterns. Fluctuations in the number of young 
in different species of domestic animals are discussed, and it Is suggested that 
unusually large numbers at a birth result from an increased food supply to the 
ovary, thereby permitting a larger number of ova to mature. 

Poultry notes: Terata (monsters), D. F. Laueik (So. Aust. Dept. Agr. 
Bui. 130 (1920), pp. 11, figs. 3).— -Surface views of chicks and ducklings showing 
double heads and supernumerary heads and legs are illustrated and brietly dls- „ 
cussed. * What are apparently earlier stages of such double monsters have 
recently been described by Tannreuther (B. S. R., 42, p. 866). 

At what level do the proteins of milk become effective supplements to 
the proteins of a cereal grain? B. B. Haet, H. Steenbock, and F. LienDCHEB 
(Jour. Biol. Chem., 4^ (1920), No. 1, pp. 167-173, fig. 1). — The authors present 
the results of nitrogen-balance experiments (duration not stated) with 18 hogs 
fed rations consisting exclusively of corn meal and skim milk, the object being 
to determine the best proportion of milk for maximum efficiency in growth. As 
in a previous paper (B. S. R., 42, p. 265) the proportion of ingested nitrogen 
retained in the body was used as the production value of the mixture tested. 
The data may be summarized as follows: 
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Nitrogen metaholifm of pigs fed com meal and different amounts of skim milk. 


Ratio ! 
milird.) 
tooom 
(Isg.). : 

Pigs la 
group. 

Live 
weight 
(range). | 

Net avail- 
able energy 
per day 
(range). 

Protein 

in 

ration. 

Nitrogen 
ingested 
I)er day 
(range). 

Propor- 
tion of 
N from 
milk. 

Ingasted 
Nre- 1 
tamed 
(average). 

Absorbed 
N re- 
tained 
(range). 



Pounds. 

Therms. 

Per cent. 

Grams. 

Per cent. 

Per cent. 

Per cent. 

1:12 


44- 50 

1.57 

8 6 

8.4 1 

3.2 

21.6^ 

29-52 

2:12 

4 

49- 65 

1.86-2.12 

8.9 


6 4 

22.0^ 

^ 28-57 

4:12 

4 

68-104 

2. 16-2.43 

9 4 

12.4-14 0 

11 7 


37-54 

8 12 

3 

73- 80 

2.25 


13 9 



50-57 

12.12 

3 

i 85- 90 

2.33 

10.9 

15.4 

28.5 


72-73 


“ The results show that a highly efficient protein mixture is not obtained until 
the proportion of liquid milk to corn meal reaches 1 : 1/’ 

Advocates of milk in the human diet are advised to emphasize the unique 
action of milk In promoting efficient utilization of proteins. 

Mineral feeds for farm animals, E. B. Forbks {Mo. Bui. Ohio Sta.^ 5 
{1920) f No. 7, pp. 205-215). — ^The author summarizes some of his published 
work on the mineral metabolism of cows and pigs (E. S. R., 40, p. 373; 42, p. 
470), reviews the needs of horses, sheep, and poultr>' for mineral supplements, 
reports tests of the palatabillty of mineral feeds, and describes the various com- 
mercial preparations of calcium and phosphorus available for the animal feeder. 
It is noted that precipitated calcium carbonate is in many ways the most satis* 
factory calcium preparation, and that this is at present an almost useless by- 
product of soap manufacture. Steamed bone is considei*ed the most useful source 
of phosphorus. 

Holstein cows on dry feed were offered various mineral supplements. Prom 
the amounts consumed it is concluded that they found special steamed bone 
flour the most palatable and precipitated calcium carbonate the next. Other 
materials tested were precipitated bone, rock phosphate, marl, and jmlverlzed 
limestone. The addition of common salt to the bone flour increased the palata- 
billty and the addition of acid decreased it. 

With pigs the mineral supplements in the order of their decreasing palata- 
billty were as follows; Special steamed bone, precipitated bone, pulverized lime- 
stone, whiting, precipitated calcium carbonate, rock phosphate, and m-arl. 

Experiments in silage inoculation, Z. N. Wyant (Ab«. Bad., 4 {1920), No. 
1, pp. 6, 7). — This is the author’s abstract of a paper read at a meeting of the 
Society of American Bacteriologists. 

Corn was ensiled in cans 2 ft. in diameter which were sunk 4 ft. in the 
ground. The silos were Inoculated in pairs wifh strains of lactic acid b.acteria, 
salt in the proportion 1 : 80 being added to one silo of each pair. After four or 
five weeks the silage was fed to calves and proved very palatable. 

About 50 cultures were prepared from the different silos. From the first pair, 
which were inoculated with a combined culture of Bacterium lactis acidi and B. 
hulgarioum, the former organism was recovered without difficulty, the latter not 
at all. Most of the organisms isolated belonged to three types, viz, short rods 
in pairs (resembling B. lactis acidi), spore-formring rods, and yeasts. Every 
paired-rod culture changed the pH of dextrose, lactose, or sucrose broth from 
7.6 to about 5.5. In only one of the cultures of the spore-forming rods was the 
acidity increased beynd pH=6.4. 

Insure desirable fermentation in your silage, Z. N. Wyant {Michigan Sta. 
Quart But, 8 {1920), No. 1, pp. 8, 9). — ^The continuation of the experiments 
noted above is reported to test the value of different proportions of salt added to 
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corn at the time of ensiling, on the theory that salt would faror the development 
of lactic acid bacteria in silage as it does in sauerkraut The salt was dissolved 
in water to facilitate uniform distribution* Cattle relished the silage when salt 
in proportions from 1 : 120 to 1 : 80 had been added, but higher concentrations 
were not palatable. The silage had a clean acid odor. 

Farmers are advised to try adding about 1 per cent of salt to silage, but it Is 
pointed out that salt will not correct defects due to careless packing. 

Bepoi% on commercial feeding staffs, 1919 , E. M. Bailey (Connecticut 
State Sta, Bui 221 (1920), pp, 545-SP5).— The proximate comiiosltion and retail 
prices are reported of cottonseed meal, cottonseed feed, linseed meal, wheat bran, 
wheat mixed feed, wheat middlings, rye middlings, ground barley, corn gluten 
feed, hominy feed, yellow hominy feed, brewers* dried grains, dried beet pulp, 
peanut oil iheal, coconut oil meal, and various proprietary stock feeds, calf 
meals, and poultry feeds. 

Analyses of three varieties of velvet beans secured from the Bureau of Plant 
Industry, U. S. Department of Agriculture, are also reported. 

Effect of winter rations on pasture gains of yearling steers, E. W. 
Sheets and B. H. Tuckwillkr (U, S, Dept, Agr. Bui 810 (1920), pp. 20, figs, 
8). — ^This is a rei)ort on steer feeding tests during four years beginning 1914-15 
on a farm in West Virginia, in cooperation with the State experiment sta- 
tion, Three lots of 10 steers each were fed the first 3 years and 4 lots during 
1917-18. Following the winter feeding i)eriod, which ranged from 122 to 134 
days in the different years, tlie steers were grazed on a rather rough blue- 
grass and white-clover pasture for from 140 to 168 days. 

Steers wintered on mixed hay and wheat straw lost In weight during all 4 
tests, the average loss being 35 lbs. per head. These steers made an average 
gain of 309 lbs. on pasture. A ration of corn silage, mixed hay. and wheat 
straw maintained the steers during 3 winters with an average loss of 1 lb. 
per head, and the steers gained 317 lbs. on pasture. A ration of corn silage, 
wheat straw, and cottonseed meal produced gains during all 4 winttTS, the 
average being 62 lbs., and the steers gained 262 lbs. during the summer. The 
silage, straw, and cottonseed meal ration thus produced the greatest gain for 
the whole year, and was also the cheapest ration fed. 

During 1917-18 a lot fed on corn silage and soy bean hay gained 27 lbs. 
per head during the winter and 240 lbs. during the summer. A comparable 
lot on com silage, rye hay, and cottonseed meal gained 11 lbs. in the winter 
and 281 lbs. in the summer. It is concluded that when a legume hay is used 
as roughage the protein supplement may be omitted. 

It found that the cost of wintering steers about equaled the difference 
between the fall and spring prices of steers, but with the pundiase of stock in 
the fall the farmer can control the kind of winter feeding and thereby secure 
maximum gains in the summer. 

Chemical analyses of the feeds offered are included. 

Fattening steers, E. L. Potter and B. Withyoombe (Oregon Sta. Bui 174 
(1920), pp. 16, figs. 2).— This is a report of a series of experiments beginning in 
1913-14 concerning the fattening of steers (weighing 970 to 1,100 lbs.) during 
the winter in open lots at the Eastern Oregon Substation. The first year’s 
work involved comparisons of hays fed alone and showed fhat alfalfa produced 
over twice the gain of wild hay and over three tlmfes the gain of bald barley 
hay. Subsequent work was, therefore, confined to determining suitable methods 
of feeding alfalfa hay. 

When steers received all the alfalfa they would eat and a ration of 4.8 lbs. 
of barley during the entire 120-day feeding period or 8.7 lbs. of barley during 
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the last 60 days, the avet'age dally gain per head was about 1.2 lbs., whereas 
on alfalfa alone it was 0.92 lb. When silage was fed with the alfalfa the average 
daily gain per head was 1.93 lbs., while the gain on alfalfa alone was 0.94 
lb. Chopping the alfalfa hay instead of feeding it uncut seemed to increase the 
feeding value about 28 per cent when hay alone was fed, about 14 per cent 
when fed with barley, and 7 per cent when fed with silage. It is estimated 
that in most cases the cost of chopping would offset the value of the additional 
gain. On the average the chopping increased the consumption of hay about 
2 lbs. a day. 

The combination of hay and silage was the cheapest and most economical 
ration tested, and cattle feeders of the Northwest are advised to use silage 
in fattening steers during the winter. 

Some of the animals that did not show satisfactory finish in the different 
experiments were turned on meadow pasture in the spring. The average daily 
gain on pasture during the first month was 1 lb., during the second month 2.4 
lbs., third month 2.3 lbs., and the fourth 0.7 lb. Stei^rs finished on pasture 
lopped the market. 

Sheep feeding experiment, H. K. Dean (J7. 8. Dept. Apr., Dept. Circ. 110 
{1920), pp. 22, 23). — A group of 29 crossbred lambs averaging 94 lbs. in weight 
were fed for three months at the Umatilla (Greg.) Reclamation l^roject Experb 
ment Farm. During the first month on alfalfa hay alone they lost 5.4 lbs. per 
head. Corn was then added to the ration, and at the end of the period the 
gain for the three months averaged 9 lbs. per head and there was a clip aver- 
aging 11 Ib.s. from each. 

Sheep and wool for farmers. — II, Cross-breeding for wool and mutton. — 
Results of experiments, .T. W. Mathews (N. fif. Wales Dept. Apr., Farmers' 
Bui. 132 {1920). pp. 61, ftps. 23). — This account of experiments conducted since 
the publication of part 1 (E. S. R., 27. p. 873) consists of material previously 
noted from several sources (E. S. R., 42, p. 869). 

Corn by-product for swine, W. L. Robison {Mo. Bui. Ohio 8ta., 5 {1920), 
No. 9, pp. 247-252). — This is a report on two experiments in which hominy feed 
was compared with shelled corn for feeding hogs and four in which corn germ 
meal was eomi>arod with corn or used as a supplement to corn. Exiierlments 
1, 2, and 5 were conducted in the winter, the others during the summer and fall. 

Use of hominy feed and com perm meal for feedinp hops. 


Ex- 

peri- 

ment. 


Feeds ofTerod. 


Pura- 
tion of 
test. 


Initial 

weight 

per 

head. 


Daily 

gain 

per 

bead. 


Week/!. 


iPounds.l 




I /Corn, sWm milk 

' \Hominy feed, skim milk 

n /rorn.taiikaee (free choice) 

iHominy feed, tankage (free choice) 

Corn, tankage 

1 3 Com, corn germ meal, tankage 

(Corn germ meal , tankage 

. /Corn, tankage (12:1) 

* iCom, corn germ meal, tankage (18;4:1) 

e /Corn, tankage (12:1) 

" \Corn,corn germ meal, tankage (18:3:1) 

Com alone 

1 6 Corn , tankage (10:1) 

ICom, com germ meal (3:1) 


14 

14 

15 

15 

16 
16 
16 
10 
10 
14 

14 

15 

13 

14 


71.0 

70.4 

68.3 

68.9 

49.5 

48.1 

48.9 

72.5 

66.1 
132.6 
129.2 

62.4 
59.8 
60.0 


1.74 
1.39 
1.27 
1.08 
1.24 
.98 
.68 
1.21 
.92 
1.50 
1..55 
1. 14 
1.31 
1.21 


Consumed per pound of 
gain. 


Corn. 

Corn 

by- 

product 

Protein 

supple- 

ment. 

1 

1 

Pound/!, 

Pounds. 

2. 62 


7.89 


2. 71 

8. 11 

3.99 


.44 


3.62 

.72 

3.29 


.20 

1.93 

1.93 

.1.5 


4. 49 

.15 

3.74 


.31 

3.54 

,79 

.19 

3.96 


.;i3 

3.47 

4.45 

”‘’‘68* 

.19 

4. 25 


.17 

3.33 

“‘.*91' 



^Hogs on rape pasture. 
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It is concluded that the hominy feed used was scarcely as valuable pound for 
pound as com. It is pointed out that at present manufacturers of hominy 
extract oil from the germs which are commonly included in the feed, and that 
this reduction in energy value may account for the comparatively poor results 
from hominy feed in comparison with earlier results at the station (K. S. R., 81, 
p. 868). 

Com germ meal alone was found to have a laxative effect. “ Apparently for 
best results it should not constitute a large percentage of the ration and when 
fed should be used as a partial substitute for both the carbonaceous and the 
nitrogenous feed.” 

Chemical analyses of some of the samples of hominy feed and corn germ meal 
are included. 

Factors in soft pork production, P. V. Ewing (Breeder’s Oaz,, 76 (1919), 
Nos, 18, pp, 922, 923; 19, pp. 973, 976; 20, pp, 1027, 1028).— The author discusses 
the history of the problem of soft pork production to show that at different 
times and in different localities soft pork has been attributed to a variety of 
feeds and circumstances. In most places, however, the defect disappeared with 
increasing use of balanced rations and improved breeding stock. 

DAIRY FARMING— DAIRYING. 

Studies in milk secretion. — VI, On the variations and correlations of 
butter fat percentage with age in Jersey cattle, J. W. Go wen (Genetics, 5 
(1920), No. 3, pp, 249-324, figs, 8; ahs, in Maine Sta, Bui. 284 (1919), pp, 291- 
296), — ^This is an elaborate biometrical study of the percentages of fat in the 
milk produced duilng the first eight months of 1,713 lactations in a well-estab- 
lished Jersey herd. The methods of treatment were the same as those em- 
ployed in Study V (E. S. R., 43, p. 676), which dealt with the milk records of 
this herd. 

It was found that the butter fat percentage decreased slightly with age, and 
on the assumption that the decline is uniform this relationship is expressed by 
the formula 

r=5.332-0.0191 X 

where f is butter fat percentage and x is the age in years at the beginning of 
lactation. At the older ages the observed means show considerable dispersion 
from this line due, it is thought, to paucity of data. 

Generalized probability curves were fitted to the frequency distributions of 
each age, and an extensive series of coefficients are presented showing the 
correlations between the fat percentages of different lactations taken singly or 
in groups. These coefficients are deemed useful in estimating the influence of 
unfavorable environment acting during a particular lactation. 

Study VII has already been noted (E. S. R., 48, p. 175), 

Oonformatiou and Its relation to inilk*producing capacity in Jersey 
cattle, J. W. Gowen (Jour, Dairy Sd., 3 (1920), No, 1, pp. 1^32, fig, 1; ahs. in 
Maine Sta, Bui. 284 (1919), pp, 88S-ddd).— The material in this publication has 
been noted from an abstract in Maine Station Bulletin 288 (E. S. R., 48, p. 174). 
It was found that the seven-day test of Jersey cows gave a better indication of 
the annual yield than the score assigned to the animals by Judges. 

The relation of conformation to milk yield in Jersey cattle, J. W. Gk)WEN 
(Maine Sta, Doo, 538 (1920), pp, 12, fig, i).— This is another abstract of the 
paper noted above. 

Milk, its physiology, analysis, and nUUzatlon, A. Monvoisin (Le Lait: 
Fhyiiologie, Analyse, Utilisation. Paris: Asselin d Mouzeau, 1920, 2. ed,, pp. 
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xn+SS9, figs, 75). — ^This volume has been extensively revised since the first 
edition (B. S. R., 26, p. 171), and much new material has been added, including 
chapters on the structure and function of the udder, the composition of milk in 
relation to the physiological state of the animal, and the bacteriology of the 
udder and milk. 

Report of the milk committee of the New Jersey Sanitary Association, 
W. G. Tice (Puh. Health News [N. J.], 5 (1920), No, 2, pjf. S5~55). —Regulations 
for the control of market milk are suggested. It is recommended that only 
three grades be recognized — certified, raw, and pasteurized — ^and that no milk be 
sold raw unless produced by healthy cows that have been tested within a year 
with tuberculin and have not reacted. 

Studies in the clarification of milk, O. B. Marshall (Amer, Jour, Pub, 
Health, 10 (1920), No, 2, pp, 152^154 ), — ^The author summarizes some of the 
results published in Bulletin 187 of the Massachusetts Experiment Station (B. 
S. R., 41, p. 278), and presents additional observations on the differences be- 
tween clarified and unclarifled milk. 

Upon standing, clarified milk undergoes lactic acid fermentation, and a con- 
siderable amount of carbon dioxid is evolved. In the unclarified milk there 
is more commonly a putrefactive decomposition, molds developed more readily, 
proteolysis Is more marked, and methylene blue Is more rapidly reduced. 
Cheese made from clarified milk had a better fiavor than cheese from unclari- 
fled milk. The differences noted are explained by the fact that clarification 
tends to eliminate Oidium lacHs, Saccharompcetes cerevisiw, and Bacillus 
tumescens, while retaining most of the lactic acid streptococci and breaking up 
the colonies of the latter. 

Arotna«producer in the souring of cream, P. W. J. Boekhoot and J. J. O. 
DE Vries (Centhl, Bakt, [etc,}, 2, Abt„ 49 (1919), No, 14-17, pp, S73-382, figs, 
2 ), — ^The authors have isolated from soured milk and cream of desirable odor 
two strains of an unnamed streptococcus which, when associated with Strepto- 
coccus lacticus, produces the characteristic aroma of ripening cream. The 
organism resembles fif. laetious in structure but not in cultural characters. 
Alone It does not produce acid or any perceptible changes in the milk other 
than a slight sweetening. It utilizes dextrose, lactose, and galactose as sources 
of carbon, and peptone but not ammonium sulphate, urea, or asparagiii as a 
source of nitrogen. When associated with 8, lacticus in the absence of casein 
it did not produce the desired aroma. 

The two strains of aroma organisms were killed in 10 minutes at tempera- 
tures of 63*5 and 57® O., respectively, 

Milk-plaut equipment, E. Kelly and C. B. Clement (U, 8 , Dept, Agr, Bui, 
690 (1920), pp, 4K ftg9^ 23 ), — ^This publication deals with the selection and 
care of receiving vats, pasteurizing and cooling apparatus, bottle fillers, de- 
vices for washing cans and bottles, and minor equipment of the milk plant. 
The authors include data secured from milk plants throughout the country 
showing the depreciation in different items of equipment, the loss due to esti- 
mating the weight of the milk received from the volume in the cans, the amount 
of milk collected In drip savers, temperature of milk at different stages during 
pasteurization by the milk regenerative system, systems of pasteurization used 
(B. S. R., 42, p. 673), methods of cooling milk, and cost of equipment Lists of 
equipment required in plants of various sizes are included* 

'VETEWNABY MEDICIHE. 

Iriwual of tropical medicine, A. Oastellani and A. J, Chalmers (London: 

Tindall 4 Cow, 1919, 3- ed,, pp, X+2436, pis, 16, figs, 909; rev, in Jour, 
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Para 9 itol,, 7 (1920)^ i, pp. This is a revised and enlarged edition 

of the work previously noted <E. S. R., 24, p. 479), of which the second edition 
was Issued in 1913. 

Parasitic diseases in their relation to the live-stock industry of the 
southern United States, B. H. Ransom and M. 0. Hall (Jour, Amer, Vet 
Med, Assoc., 57 (1920), No. 4, pp. S94-4iS)^ 

Some common parasites of live stock in Colorado, O. G. Babcock (Colo. 
Agr. Col.^JSxt. Bui., 1. ser., No. 166 A (1920), pp. 19, figs. 5). — ^This Is a popular 
summary of information on the more important insect enemies of live stock 
in Colorado. 

Fifty years’ legislation in relation to contagious diseases of animals, J. 
pENBEBTiiy (Jour. Bath and West and South. Counties Soc., 5. ser., 14 (1919- 
20), pp. 21-88). — history of legislation relating to contagious diseases of 
animals in Great Britain. 

Report of the State veterinarian, R. O, Fkeley (Clemson Agr. Col. S, C. 
Bd. Trustees Ann. Rpt., SO (1919), pp. 169-172). — ^Brlef statements are made of 
investigations of diseases of live stock during the year. 

Annual report for 1010 of the principal of the Royal Veterinary Col- 
lege, J. McFadyean (Jour, Roy. Agr, Soc. England, 80 (1919), pp. S86S95 ). — 
The author reports upon the occurrence of anthrax, glanders, sheep scab, hog 
cholera, foot-and-mouth disease, rabies, parasitic mange, and mare abortion, and 
joint-ill in foals. 

Poisonous plants of the South, E. D. King, jb. (Jour. Amer. Vet. Med. 
Assoc,, 57 (1920), No. 3, pp. S02-S18). — ^This paper includes a descriptive list of 
some of the common poisonous plants which occur in the South. 

Baccharis pteronioides as a poisonous plant of the Southwest, O. D. 
Mabsh, a. B. Clawson, and W. W. Eggleston (Jour. Amer. Vet, Med. Assoc., 
57 (1920), No. 4i PP- 430-4 Hi — Reports of losses of live stock in the 

southern portions of Arizona and New Mexico, apparently produced by some 
plant in the forage, but for which no recognized poisonous plant could be as- 
signed as the cause, have been received for some years. Gradually suspicion 
became directed to B. pteronioides, known locally as “ yerbn inanza,” and feeding 
experiments conducted at the experiment station near Salina, Utah, have defi- 
nitely demonstrated tlie poisonous nature of the plant and shown the lethal 
dose for sheep to be not far from 1 lb. This means that while it is not an 
acutely toxic plant, it is one of a decidedly dangerous character. While the 
symptoms exhibited were not distinctly characteristic, and it is necessary to 
make further detailed experiments with sheep and also cattle, it Is considered 
definitely proved that the plant is poisonous to sheep and probably has a 
similar Effect on cattle. It is pointed out that B, coridifolia, commonly known 
as “ mio-mio or “ romerillo,” is a well-known cattle-poisoning plant In Argen- 
tina, counting among its victims also horses and sheep. 

B. pteronioides is a spreading shrub from 1 to 2 ft in height, with a width 
often exceeding its height Its branches are usually biennial, new canes ap- 
pearing in midsummer after the flowering, which occurs in April or May. The 
shrub grows in foothills in gravelly or rocky soil of the slopes along the draws, 
preferring south slopes. Its known range of altitude Is from 4,000 to 7,600 ft., 
but it is more commonly found between 6,000 and 6,000 ft., and occurs from 
central Mexico through the Rocky Mountains of western Texas north to central 
New Mexico and eastern central Arizona. It is probable that shortage of other 
forage is the main cause of animals grazing upon Baccharis, and that lo^es 
may be avoided by careful attention to the grazing of the herd. It is espedjttly 
important that half-fed animals should not be exposed to the temptatlof^ of 
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eating the plant. It Is thought that the eradication of this plant will not be 
difficult or expensive since It is local in its distribution and is easily destroyed, 
being commonly uprooted by two or three blows of a pick. 

The filtration of colloidal substances through bacteria-retaining filters* 
W. S, Gochenoxtr and H. Bunyea {Jour, Bact., 5 (1920), No. 4, pp. S6S, S64 ). — 
The authors at the Bureau of Animal Industry, U. S. Department of Agricul- 
ture, have prepared germ-free filtrates containing proteins unaltered by heat 
by the following process : • 

Meat juice from finely ground and previously frozen and thawed raw meat 
was cleared of the coarser particles by centrifugalization. A small amount of 
kieselgiihr was then added to the clarified juice and the mixture again cen- 
trifuged. The supernatant fluid was mixed with a sufficient amount of kiesel- 
guhr to make it of the consistency of a thin gruel and this mixture poured 
directly on a filter candle and filtered with a minimum amount of vacuum. It 
is stated that the finished product will, on standing or by ai>plicatlon of heat, 
coagulate as completely as the meat juice that has not been subjected to the 
filtration process, showing that it still contains unalter(‘d proteins. Media pre- 
pai*ed in this way are considered superior to media to which meat cubes are 
added and which are subsequently sterilized by heat. 

Observations on ciianges In virulence of hemolytic streptococci with 
special reference to immune reactions, Y. Naicayama (Jour. Infect. Diseases, 
21 (1920), No. 3, pp. 210-280). — A study is reported of the changes in virulence 
of hemolytic streptococci produced by animal passage, growdh in artificial cul- 
ture, etc., and of the reactions with immune sera of streptococcal strains of 
varying degrees of vlnilence. The results are summarized as follow's : 

**The virulence of a streptococcus rapidly falls on artificial cultivation, par- 
ticularly on blood agar. The amount of peptone In the medium does not seem 
to Influence the virulence so much as the reaction, acid reaction maintaining 
virulence better than alkaline. The virulence persists longer in anaerobic than 
in aerobic conditions. A streptococcus that has been cultivated artificially for 
some time and has l)ec*ome avirulent increases in virulence for both rabbits 
and mice on passage through the rabbit. If also passed through mice, the viru- 
lence is further increased, especially for mice, and when a certain maximum in 
virulence has been reached no further increase develops on further passages 
through mice. When maximum virulence for mice has been establislu'd, passage 
through rabbits may increase the virulence for rabbits but decrease it for mice. 
On the other hand, if virulence for mice is still on the increase, passage through 
the rabbit may increase the virulence for both rabbits and mice. Virulence may 
be Increased by keeping streptococci In a collodion sac in the peritoneal cavity 
of rabbits. * 

“The agglutinabilily of a streptococcus may change as the result of animal 
passage, the particular strain used for Immunization being agglutinated more 
strongly than the related strains by the corresponding immune serum. The 
original nonvirulent mother streptococcus was agglutinated by all the immune 
sera. The same relation seems to obtain with reference to opsonins and 
phagocytosis, as well as with respect to specific precipitation and conglutination, 
but no differences could be made out between the different strains by means 
of complement fixation. All the various strains were agglutinated in the same 
way by acid solution.** ^ 

Comparative studies of the bactericidal action of normal serum and 
plasma toward typhoid, paratyphoid B, and anthrax bacilli, W. von Gon- 
ZENBACH and H. Uekuba (Centbl. Bakt [etcJ], l Aht, Grig., 18 (1916), No. 7, pp. 
The authors discuss the theory that normal blood serum and plasma 
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Bhow a selective bactericidal action toward certain organisms, some organisms 
like typhoid and anthrax bacilli being sensitive to the serum and others like 
paratyphoid B to the plasma. The results are presented of an extensive series 
of experiments confirming this theory. The conclusion drawn from the results 
of experiments arranged to test the bactericidal action of the blood of warm 
blooded animals for anthrax bacilli are summarized as follows: 

The serum of rabbits has strong bactericidal properties for anthrax bacilli. 
This is tfnought to be due to the blood platelets, since plasma and serum free 
from blood platelets are Inactive. The blood of man, sheep, and goats in 
similar experiments proved inactive. Addition of oxalate to a nonbactericidal 
serum is without effect on the growth of anthrax bacilli. Addition of oxalate 
to rabbit serum or a mixture of rabbit blood platelets and serum increases the 
bactericidal properties in proportion to its concentration. The bactericidal con- 
stituent of rabbit serum Is themiostablle, being unaffected by heating for half 
an hour at 56® 0. 

The diagnosis of anthrax from putrefying animal tissues, W. A. Hagan 
(Jour, Bact.y 5 (1920) t No. 4t PP* SiSSSO, pi. 1). — Attention is called to the 
difficulties experienced in the bacteriological diagnosis of anthrax in suspected 
material which has undergone putrefaction. These difficulties are considered 
to be due to diminution In the numbers of anthrax organisms present (owing 
to lack of oxygen), and to a multiplication of a number of species of organisms 
closely resembling the anthrax bacilli. 

The laboratory procedure used by the author In the examination of suspected 
material Is described, with suggestions as to the best means of differentiating 
between colonies of true anthrax bacilli and other organisms. The most accu- 
rate and rapid method for picking out true anthrax cases is thought to be the 
direct examination with a high power objective of the minute structure of the 
suspected colony. This method, while not advocated to supersede entirely the 
use of guinea pigs in the diagnosis of anthrax, is considered to be a valuable 
aid in making a rapid diagnosis and to have certain advantages over the use 
ot animals, particularly when dealing with badly decomposed material. 

Blackleg immunization and its application in Holland and other coun- 
tries, J. Westba (Die RauscHbrandimpfungen sotvie Hire Anwendung in den 
Niederlanden und in einigen andern Ldndern. Inaug. Diss., Univ. Bern, 1916, pp, 
78). — This dissertation consists of a compilation of information on the etiology, 
pathogenesis, occurrence, and tixjatment of blackleg, and a discussion with sta- 
tistical data of various methods of immunization. A list of 32 literature ref- 
erences is appended. 

Antiblackleg serum, M. J. Habkins and J. E. Schneider (Jour, Amer. Vet, 
Med. Assoc., 57 (1920), No. 6, pp. 689-^91). — ^A protection test for the purpose 
of standardizing various lots of antiblackleg serum has been devised which is 
said to give consistent and uniform results. 

The test consists of the intraperltoneal injection into guinea pigs, of from 
400 to 460 gm. weight, of 2 cc. of antiblackleg serum, followed in 14 hours by 
the subcutaneous injection of 6 mg. of powdered cattle virus suspended in 
1 cc, of physiological salt solution. Six animals were used for the test, and 
at the same time six others were treated in a similar way with normal horse 
serum and the virus, and 16 others with virus alone. 

Of 13 samples of serum subjected to this test, M but one lot protected 1(X) 
per cent of the guinea pigs Injected, while in the other lot 83.83 per cent of 
the animals injected were protected. In the control test with normal horse 
serum and blackleg virus only one animal out of six survived, and in the test 
with virus alone all of the animals died of blackleg within seven days after 
tlie injection of the virus. 
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A contribution to the knowledge of chicken pox, particularly as regards 
its relation to avian diphtheria, stomatitis pustulosa contagiosa equi and 
vaccinia, T. van Hehxsbebgen (Centbl, Bakt. [e^c.], f. Abt., OHg,, 8i (1920), 
No, 4, pp, — ^The author concludes that a large majority of cases of 

avian diphtheria are caused by the chicken pox virus, and that it is quite pos- 
sible that the Micrococcus of Bordet and Pally is the cause of chicken pox. 
The chicken pox virus is probably, phylogenetlcally, closely related to the virus 
of stomatitis pustulosa contagiosa equi. While it has not been determined 
that the cowpox virus is identical with that of chicken pox, they are very 
closely related. 

Foot-and-mouth disease, technical considerations, G. M. Le Louet (Bui, 
Agr, Inst, Sci, Saigon [Cochin China]i 2 (1920), No, 9, pp, 257-260), — This is a 
brief r^snin^ of present opinions concerning the advisability of attempting im- 
munization against foot-and-mouth disease. 

Plague-like organisms in the wild rats of Sao Paulo, Brazil, W. G. 
Smillib (Jour, Infect. Diseases, 27 (1926), No, 4, pp, 378-384). — “Three strains 
of bacilli were isolated from normal appearing rats of Sao Paulo, at a time 
when the city was in close proximity to and in constant danger from bubonic 
plague. It was proved by cultural methods and animal inoculation that these 
organisms were not plague but belonged to the closely allied pasteurollosls 
group. A rapid and sure diagnosis of Bacillus pestis is not always a simple 
nmtter. One is not justified in relying on one or two modes of differentiation 
only, but one must apply every differential method known. B, enteritidis, 
which may resemble B, pestis somewhat in morphologic and staining charac- 
teristics, was isolated from the kidneys of a normal appearing rat. The dif- 
ferentiation between B, pestis and B. enteritidis is a simple and rapid process.” 

Tuberculosis eradication: Its aims, methods, and ultimate goal, J A. 
Kternan (Jour, Amer, Vet. Med. Assoc., 57 (1920), No. 4, pp. 439-4^2). 

Tuberculosis control in Pennsyli'ania, S. E. Bbunek (Jour. Amer. Vet. 
Med. Assoc., 57 (1920), No. 6, pp. 705-711), — ^This is a brief discussion of the 
author's experience in tuberculosis control, with comments on the various 
methods of conducting tuberculin tests and illustrative data. 

It is reported that from April, 1918, to January 1, 1920, 717 herds comprising 
11,730 cattle were tested in 44 counties of Pennsylvania under the officially 
accredited plan. Of these 941 cattle, or 8.04 per cent, reacted. Initial tests 
applied to 77 herds showed 70 per cent t(» be entirely free from tubercuiosis. 
In conclusion certain indispensable requirements for obtaining a tubercuolsls- 
free herd are outlined. 

Accredited herd work In Illinois, J. J. Lintneb (Amer. Jour, Vet. Med., 15 
(1920), No, 9, pp. 412-416). 

The use of bovine abortion bacterial vaccines, H. K. Wright (North 
Amer, Vet., 1 (1920), No. 6. pp. 272-275). — The author discusses methods of 
controlling bovine abortion, and recommends as the best method a single sub- 
cutaneous injection of a large number of living organisms, preferably sensitized 
with immune serum. The animals in an affected herd should be vaccinated 
with the exception of those which are pregnant. Two months should elapse 
after vaccination before breeding. 

“ The use of living bovine abortion vaccines is not to be regarded as a pana- 
cea for abortion. They do, however, offer a means of treatment, based on 
sound principles, that^will aid materially In lessening the losses from in- 
fectious abortion. • 

“ The importance of the practice of sanitary measures and the treatment of 
snch conditions as metritis, sterillty» and retained afterbirth must not be 
neglected.” 
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Th6 necessity for eradicating the tick, A. Rivera {Dorn. Repuh, Bee. 
JSstado Agriculi,, Vulgar, Agr., Hoja 2 {1920) t pp, 4» P^- ■^)- — ^This brief account 
describes the life history of the cattle tick and calls attention to the fact that 
the cattle industry is losing heavily by the occurrence of piroplasmosls due to 
Piroplasma Hgeminum. Plans for a dipping vat, as described In Farmers’ 
Bulletin ,603 (B. S. R., 31, p. 776), are included. 

Tick eradication in the South, E. I. Smith (Jour, Amer, Vet, Med, Assoc,, 
51 {m0)^l^o, I pp. 42S-429), 

The occurrence of gid in sheep [in Saskatchevi^an], A. E. Cameron (Agr, 
Qaz, Canada, 7 (1920), No. 6, pp, 500-503, figs, 4 ). — In this account the author 
calls attention to the occurrence of the gid parasite in Saskatchewan, where It 
has been discovered among sheep at the farm of the University of Saskatchewan 
at Saskatoon during recent months. While there are no other authentic records 
of its occurrence, it is thought probable that the affection has been more or 
less prevalent in the Province during the past few years. 

Notes and experiments on Sarcocystis tenella Railliet. — TIT, Is Sarco- 
cystic tenella an aberrant form of one of the Onidosporidia of insects? 
J. W. Scott (Jour, Parasitol,, 6 (1920), No, 4* PP- 151-106 ). — This third paper 
(E. S. R., 41, p. 379) has been summarized as follows: 

“ Sarcocystis tenella is apparently not an aberrant form of one of the 
Onidosporidia of insects, for lambs become Infected with this parasite without 
insects being present. Darling’s hypr>thesls is therefore probably untenable. 
It has been found that lambs are more certain of becoming infected, and that 
the number of parasites per unit of muscle is greater if they are kept closely 
confined in a screened cage than if they are allowed to run free in an open 
dry lot. A second host other than the sheep does not seem necessary for the 
development of tenella, and this being true, a sexual stage of this parasite 
will no doubt be found in the Intestine of the sheep. The method of trans- 
mission and life history will be taken up in the next paper.” 

A possible intermediate host of Fasciola hepatica D. 1758 in North 
America, M. F. Boyd (Jour. Parasitology, 7 (1920), No, 1, pp. 39-42, jigs, 2 ), — 
Preliminary experiments at Galveston, Tex., with Physa fontinalis acuta 
Drap. are reported. The question as to whether the larval cycle of the liver 
fiuke (F, hepatica) can be completed in this form has not been definitely 
determined. 

Sanitary measures that help to save the pig crop, H. B. Raffenspergbb 
(Amer, Jour, Vet. Med., 15 (1920), No, 9, pp. 409-412, jig. 1). 

Preliminary report on abortion in swine caused by Bacillus abortus 
(BangV^ F. M. Hayes and J. Traum (North Amer. Vet., 1 (1920), No. 2, pp. 
58-62).-— The authors report an investigation of three recent outbreaks of in- 
fectious abortion in swine in California. 

Six abortions occurred in one month in one herd containing approximately 
85 brood sows, and the same number In another herd of 35 brood sows, 8 boars, 
and 30 gilts. In a third herd of 100 brood sows, 29 abortions occurred in 
two months. From all tissues submitted for examination B. abortus was 
readily Isolated on ordinary culture media under aerobic conditions. Smears 
stained directly from the chorion of the fresh placenta and from Vaginal dis- 
charges showed an abundance of fine Gram-negative rods of B. abortus. 
Agglutination tests indicated that sows giving strong reactions may give 
birth to apparently normal Utters, and also that sows soon after abortion may 
fail to react. Comparative agglutination tests with strains from cattle and 
from these hogs agreed in a general way when tested against the same sera. 

While in the three herdb examined there was no direct evidence of Infec- 
tion from cattle, the possibility of such infection could not be entirely 
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eliminated. It Is, therefore, recommended that hogs be kept separate from 
cows and new-born calves, and that milk and milk products be pasteurized 
before feeding to hogs. 

Experimental transmission of equine infectious anemia to the pig« 

Habkbsano (Monatah, Prakt, Tierheilk., SO {1919), No, 3-lf, pp, 171-176; aha. in 
Trop. Vet. Bui., 8 {1920), No. 2, p. 147). — Experiments conducted led the author 
to conclude that the pig is susceptible to the form of inflections anemia oc- 
curring in the horse in Germany, and may act as a carrier of the disAise. 

The horse — in health, accident, and disease, F. T. Baeton {London: C. 
Arthur Pearson, Ltd., 1920, pp. 235, pi a. 8, figs. 3). — A iM)pular account. 

Studies on anthelmintics. — IX, Santonin, M. C. Hall {Jour. Amcr. Vet. 
Med. Assoc., 57 {1920), No. pp. 453-4^9, fig. 1). — This is in continuation of the 
report of investigations previously noted (E. S. 11., 43, p. 381 ). 

Experiments in which santonin was adrninislered to dogs indicate that in 
single dose santonin fails to show a very higli anthelmintic value against 
ascarids, even when used In doses of 4 grain per pound of live weight. In 
repeated doses it mainfests what api^ears to be a cumulative action against 
ascarids, gradually clearing them out. Bepeated daily doses of 1 gi’aln each 
of santonin and calomel will ultimately clear out whipworms. It is shown 
that santonin is entirely without value against hookworms and Dipylidiura, 
tlie use of over 1 dr. of santonin in three months having no effect on hook- 
worms and Dipylidium in the case of one dog, and the use of 4 grain per 
pound, or 8^ grains, having no effect on Dipylidlum in the case of another. 

Studies on anthelmintics. — X, Stock tonics and some of their constitu- 
ents, M. C. Hall and M. Wiodor {Jour. Amer. Vet. Med. Assoc., 57 {1920), No. 
6, pp. 680-688). — This is in continuation of the report of investigations above 
noted. It is pointed out that the mineral mixtures or stock tonics commonly 
employed are of very little value as anthelmintics. 

BUBAL ENGINEEBINa. 

The flow of water in concrete pipe, F. C. Scobpjv {U. B. Dept. Agr. Bill 
852 {1920), pp. 100, pis. 12, figs. 3). — Part 1 of this report denis with the flow 
of water in concrete pipe under i)ressure. The results of 130 observations on 
30 separate pll>e, of which 29 ranged from 8 to 63.5 in. in diameter and 1 was 
320 in. in diameter, are presented. The mean velocities ranged from less than 
1 ft, to more than 9 ft. per second. Seventeen pipe were of the dry-mix, cement- 
washed, Jointed type; 5 were of the wet-mix, oiled-form, uncoated Jointed 
type ; 3 were constructed in the same manner and then washed with cement ; 1 
was of the wet-mix, monolithic, steel-form, coated type; 3 were of the tret-mix, 
monolithic, wood-form, uncoated type; and 1 of the same construction coated. 
All but two of these pipe were under pressure. 

On the basis of these experiments the following formulas, which differentiate 
between various classes of concrete pipe by means of a coefficient of retardation, 
were derived: 

V=C.H® “d® •” 

V* 

Q=O.OO640 C. d* *" H* * 

In these V is the meaiw velocity of the water in feet per second, H Is the head 
of elevation lost through friction per 1,000 linear feet of pipe, d is the mean 
diameter of pipe in inches, C« Is the coefficient of retardation, and Q is tlie 
mean discharge of the pipe in second-feet 
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The pipe tested were found to fall Into four different classes with reference 
to conditions covering the coefficient of retardation. Those falling In class 1» 
which are old California cem^t pipe lines with rough Joints, are given a co- 
elffcient of retardation of 0.267. Class 2 pipe, or modem dry-mix concrete pipe 
and monolithic concrete pipe and tunnel linings, made over rough wood forms, 
are given a coefficient of retardation of 0.31. This class also includes pipe 
with surfaces as left by the cement gun process and 2-ft. pipe sections of dry 
mixture Vashed with cement mortar on the inside. Class 3, or small wet-mix 
pipe in short units and dry-mix pipe in long units, are given a coefficient of 
retardation of 0.345. This class also includes average monolithic pipe made on 
steel forms, small cement-lined iron pipe, and concrete pipe made under pres- 
sure, with interior coating of neat cement applied with a mechanical trowel. 
Class 4, or glazed interior pipe and large cement-lined iron pipe, are given a 
coefficient of retardation of 0.87. This class also includes monolithic pipe lines, 
where joint scars and all interior surface irregularities are removed, and 
Jointed lines of units, made from wet well-spaded concrete, deposited against 
oiled steel forms. 

Data are given on design of concrete pipe lines based on the formulas de- 
rived in these experiments. 

Part 2 of the report deals with the flow of water in grade line pipe, or pipe 
partially filled. In this work the coefficient of retardation was computed from 
five of the best known formulas in use in this country for the design of open 
channels. It is the opinion of the author that the Kutter, Manning, and Wil- 
liams-Hazen formulas can be applied with much more accuracy than the Bazin 
formula if a constant retardation factor Is to be used for a given surface. The 
Kutter formula appears to be applicable and, owing to its universal use, the 
following values of n are recommended : 0.0115 for glazed pipe, practically per- 
fect in both surface and Joints, and conduits carrying filtered water or water 
from which deposits or growtiis do not accrue; 0.012 for well-made pipe and 
conduits, with first-class Joints and good surfaces, and smooth monolithic pipe 
or tunnels, when new and clean, for waters from which deposits are not ex- 
pected; and 0.013 for well-made pipe, carefully Jointed or monolithic without 
appreciable shoulders, for waters containing a small amount of sewage. This 
value may be used also for designing sewers where conditions are such that 
high velocities may be attained with flushing streams. It is also applicable to 
storm sewers which carry but little deposit-creating material at peak load, but 
which may have a heavy deposit of grease at the high-water line of orc^inary 
sewage flow. 

It is^ concluded that the same values of n may be used in the Hanning 
formula for this purpose as are used in the Kutter formula. In the use of the 
Wllllams-Hazen formula, values of the coefficient of retardation of 140, 130, and 
120 are recommended for the conditions described for the values of n in Kut- 
ter’s formula. 

Abstracts of reports of experiments made by agencies other than the Irriga- 
tion Investigations Division of the Bureau of Public Hoads covering tests made 
on pressure pipe and pipe partly filled are appended, together with discussions 
of the entire report by K. Allen, A. S. Bent, P. 0. Pinkie, A. Hazen, J. B. Lip- 
pincott, and H. D. Newell. 

On the self^purlficatlon of livers and streams, A. E. Coopeb, E. A. Ooopsb, 
and X A. Heward (Biochem. Jour.^ IS { 1919 ), No. 4* PP- 345-337).— ^Investiga- 
tions are reported in which comparisons of the rates of oxidation of the con- 
stituents of sewage or sewage effluents In different river walArs and in tap and 
distilled waters were made. 
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It was found that fully aerated sewage effluents and polluted river waters 
may contain considerably less dissolved oxygen than distilled water under 
the same experimental conditions. The low results apiieared to be due to 
various factors and could not be prevented by any method so far employed. As 
the oxygen content was still the same after incubation for five days and sub- 
sequent reaeration, there is thought to be no appreciable error Involved in 
Winkler’s dissolved oxygen absorption test. , 

The oxidation of the constituents of sewage proceeded much more slowly at 
10** O. (50° F.) than at the standard temperature of 18.3° usually employed. 
At temi^eratures of 22 and 37° oxidation may proceed either at the same rate 
as at 18.3° or sometimes faster. The results showed the necessity of adhering 
strictly to a definite temperature in the dissolved oxygen absorption test. At- 
tempts to shorten the five days’ dissolved oxygen absorption test to two days 
were not successful, as owing to an Initial lag variable ratios between the two 
and five days’ tests were obtained. A bad effluent may give very little indica- 
tion of oxygen absorption in two days. Dilution appeared to have compara- 
tively little influence on the rate of oxidation of the constituents of sewage. 
Ammonia up to a concentration of 45 parts per 1(X),000 had also only a slight 
inhibitory effect on the rate of oxidation. Oxidation of sewage constituents 
may proceed at considerably different rates in river waters of different geo- 
logical source. The results are, however, very variable, and it is not yet con- 
sidered possible to draw any definite conclusions as to the influence of geologi- 
cal factors upon the oxidation processes. 

It is concluded that in the standardization of sewage effluents the river 
water into which the effluent is actually discharged must be used for dilution 
In Winkler’s dissolved oxygen absorption test, unless it can be coiM'lusively 
shown by several experiments that reliable results can be obtained by employ- 
ing a more convenient diluting medium. It is considered likely that the oxida- 
tion processes in artificial methods of sewage purification may be alTecte^l by 
the nature of the water supply and by surface water entering the drainage 
system. Both hard and soft tap waters may exert a very ccmsiderablo in- 
hibitory action in laboratory experiments. It is therefore recommended that 
allowanoe for possible inhibitory factors always be made in preparing new 
schemes of sewage purification so that additional filtering area can be subse- 
quently added. If necessary, with minimum trouble and expense. The oxida- 
tion by permanganate, unlike the dissolved oxygen absorption test, did not 
appear to be affected by the presence of waters of different geological source. 

It is finally concluded that the permanganate test Is more .suitable for the 
chemical examination of water supplies, while the dissolved oxygen tos# is more 
suitable for the standardization of sewage effluents. 

Bacteriological studies of biological purification, J. Guoenewegr {Meded, 
Oeneeak, Lah, Weltet^reden [Dutch East Indies], 3. H^er, A, No. 4 {1920),. pp. 66- 
125, pi. 1; also in Bui. Jard. Bot. Buitenzorg, S. scr., 2 {1920), No. 2, pp. 203- 
iS6f figs, e).— Attention is drawn to the present lack of knowledge of the purifi- 
cation processes in septic tanks, and the results of studies of the gases 
formed in septic tanks under certain conditions are reported. These gases 
were found to generally Include methane, carbon dioxid, hydrogen, and nitrogen. 
Methane is apparently formed in large quantities. 

The breaking down of the carbohydrates and albuminous matter in sewage 
and the formation of hydrogen, carbon dioxid, and hydrogen sulphid are con- 
sidered to make up the first phase of the purification process. The second 
phas^ is considered to be the formation of methane, since the end products of 
26786°— 21 ^7 
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the first phase were found to be exc^lent nutritive media for the methane- 
forming organisms. Methane formation was found to proceed slowly at first, 
but aided by the proper fiow of sewage through the tank reached a point of 
high activity after two or three months. The constant addition of new matter 
in the sewage, such as sources of hydrogen, sulphur, and carbon dioxld, was 
found to hinder methane formation. Biological evidence of methane formation 
was alway^ found in the sludge of properly operating septic tanks, although 
the active flora of such sludge was usually quite sparse. It was found that a 
condition of equilibrium of methane formation is maintained in a properly op- 
erating septic tank through the addition of new sewage and the proper drain- 
ing off of the effluent. Methane formation is therefore considered to be an im- 
portant factor in the design and operation of a septic tank. 

Hydrogen formation was found to result almost exclusively from anaerobic 
processes, including the fermentation of carbohydrates, albuminous matter, 
and formic acid salts. Part of the hydrogen formed was found to combine 
with carbon dioxid, forming methane, this taking place in both the liquid and 
sludge. Carbon dioxid formation resulted from the methane and all of the 
hydrogen-forming processes. Large quantities of carbon dioxid escaped in the 
effluent, so that the carbon dioxid content of the escaping gases from a septic 
tank can not be taken as a measure of the carbon dioxid formation In the tank. 

Nitrifying bacteria were found to be quite active in septic tanks. Their 
action was hindered by cutting off ventilation and by the entrance of a too 
high concentration of organic matter. Nitrogen in the escaping gas was found 
to result from the nitrification of absorbed ammonia to nitrites which, when in 
solution, were attacked by denitrifying bacteria and reduced to gaseous nitro- 
gen. Thus It was found that nitrogen escapes in the gases from open ventilated 
tanks but not from closed nnventllated tanks. The presence of easily assimila- 
ble organic matter was found to most strongly retard nitrification. 

Analyses of gases escaping from septic tanks showed that there is more car- 
bon dioxid and methane formed in closed than in open tanks, and that the 
methane content of the sewage at the entrance of a tank is usually greater than 
at the outlet. Thus nitrites are formed under conditions which hinder methane 
formation. 

Studies on the Influence of velocity of flow in a septic tank on the escaping 
gases showed that with the same velocity the ope i tank produced more nitrogen 
end less methane than the closed tank. Decreasing the velocity of flow de- 
creased the carbon dioxid production and Increased denitrification, but owing 
to the increase in organic matter decreased nitrification. 

Studicr* of the distribution of nitrites and methane showed that nitrifica- 
tion and denitrification processes were taking place at the surface and gradu- 
ally decreased to a certain depth, where they suddenly ceased entirely. this 
point ipethane formation begins. It Is thus concluded that methane formation 
is regulated entirely by the nitrites present and not by the addition of com- 
pounds which are easily fermented to methane and carbon dioxid. It was also 
found that hydrogen sulphld usually exists in the deeper layers of sewage In 
properly operating tanks owing to a proper regulation of nitrification. 

Surface water supply of south Atlantic slope and eastern Gulf of Mex- 
Ico drainage basins, 1017 (17. S. GeS, Survey^ Water-Supply Paper 452 
(i920), pp, 6^-fXXF///, pis, 2 )» — This report contains the results of measure- 
ments of 'flow made on streams in 10 river basins of the south Atlantic slope 
and eastern Gulf of Mexico drainage basins during the year ended September 
80, 1917, together with the usual appendix of gauging stations and publications 
r^ating to water resources. 
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Surfaee water supply of Pacific slope basins in California, 1017 (17. 8. 
Geol, Survey, Water-Supply Paper 461 (1920), pp, B14’\-XXXVII, pis. 2).— 
This report, prepared in cooperation with the State of California, presents the 
results of measurements of flow made on streams in 21 drainage basins of the 
Pacific slope in California during the year ended September 30, 1917, with the 
usual appendix of gauging stations and publications relating to water resources. 

Border irrigation [at the Umatilla (Orcg.) Keclamation Project Experi- 
ment Farm], H. K. Dean (U. 8. Dept. Agr., Dept. Circ. 110 (1920), pf. 17-19, 
figs. 2 ). — Border irrigation experiments consisting of studies of length and 
width of border are reported. The first series included borders 100, 175, and 
250 ft. lohg and 22 ft. Wide, and the second, borders 20, 25, 30, 35, and 40 ft. 
wide and 200 ft. long. The average quantity of water used in the length-of- 
border experiments increased with the length of border, but this increase was 
much less for the first 75 ft. of additional length than for the second 75 ft. 
The average water requirement in acre-feet per acre was 4.18 for the short 
plat, 4.86 for the medium plat, and 6.45 for the long plat. 

In the width-of-border experiments the quantity of water in acre-feet per 
acre required to irrigate the 20 and 25 ft. borders was the same. The 30- ft. 
border did not require excessive amounts of water, but’ the 35 and 40 ft. borders 
did. The water required for a single application was in the same proportion 
as the total quantity used. 

It is the opinion that border Irrigation is more economical of water and labor 
than flooding or furrow irrigation. 

Public Roads (V. S. Dept. Agr., Public Roads, 3 (1920), No. 28, pp. 24, figs. 
12). — ^This number of this periodical contains the following articles: Soil Pres- 
sure Cell Measures Accurately to Tenth of Pound, by A. T. Goldbeck (see 
lieiow) ; Illinois Builds Hoads D(^plte Oar Shortage: Shifting Sand Stopped 
with Oil on Oregon Federal-Aid Projects, by A. F. Morris; Motor Trucks on 
Eastern Farms ; British Hoad Conditions and Highway Administration ; Wiscon- 
sin’s Maintenance Policy; Valuable Study of Movement of Capillary Water in 
Soil, an al)Stract of Bulletin 835 (B. S. R., 43, p. 722); Maintenance on English 
Roads; Pennsylvania Automobile Registrations During 1920; Educational Con- 
ference on Highways and Transportation; Bureau Assists in Car Allocation; 
and Federal-Aid Allowances — Project Statements Approved in July, 1920. 

Soil pressure cell measures accurately to tenth of pound, A. T. Goiubeck 
(17. 8. Dept. Agr., Public Roads, 3 (1920), No. 28, pp. 3-€, figs. 6). — A detailed 
description of this device for measuring pressures in soils is given. A briefer 
description was noted in a previous report of experiments using the apparatus 
(E. S. R., 41, p. 582), 

Machines and Implements for potato culture, H. Wibth (Mitt* Deut. 
Landw, Qesell. Osterr., No. 12 (1918), pp. 55, figs. 36). — Different machines for 
the planting, harvesting, and sorting of potatoes are described and illustrated, 
and comparative tests of different makes are reported. 

Belting: Its use and care on the farm (Farm Impl. and Tractors, 34 (1920), 
No. 4, pp. 26, 84, 85, figs. 3). — General information on belting for farm ma- 
chinery is given, including data on pulleys for different speeds on different 
makes of tractors and a formula with which to determine belt horsepower. 

Clay structures, C. KAntzel (Arb. Deut. Landw. Qesell., No. SOI (1919), pp. 
20, figs. i7).-T-Thls publication briefly describes the use of clay for the con- 
struction of farm buildlivgs and structures in Germany, It is used principally 
in wall construction, apparently in relatively thick sections, together with wood 
frame construction, 

Windows for rural habitations, M. Rinoelmann (Jour. Agr. Prat., n. ser., 
88 ( 1920 ), Nos. 10 ^ 11 , pp. 198 ^- 196 ; 12 - 18 , pp. 217 - 219 , figs. 7).— Data are given 
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on the design of windows for rural dwellings, with particular reference to 
French practice. 

• Brood coops and appliances, D. M. Green {U. 8, Dept Agr., Farmer a' But 
1101 (1920) t pp, 8, figs. 6).— Very brief and popular information on the plan- 
ning and construction of brood coops and appliances is given. 

BUBAL ECONOMICS AND SOCIOLOGT. 

(• 

The cost of producing wheat and other crops in North Dakota in 1910, 
II. E. Willard (North Dakota Sta. But 142 (1920), pp. 20, fig. 1). — The data 
pi;'eseDted In tills bulletin were secured from three sources, the first, meetings 
of farmers held during the winter of 1919-20 in Barnes, Grand Forks, Pembina, 
Plei^e, and Stutsman Counties in North Dakota, in which the assembled farmers 
were asked to agree on the various charges to be entered in a schedule of items 
which was presented to the meeting. In the second case records were secured 
by the survey method by representatives of the Office of Farm Management of 
the U. S. Department of Agriculture in the fall of 1919 pertaining to the cost of 
production of wheat on 78 farms, one-half of which were located In Grand Porks 
County and one-half in Morton County. The third set of cost data is the result 
of actual records kept by 36 farmers of the State cooperating with the college. 

“ The average acre cost of wheat on over 350 farms in 1919 was $19.88, and 
the cost per bushel was $2.75. The acre cost ranged from $8.53 to $35.47, and 
the cost per bushel ranged from $1.21 to $1438. The average yield per acre on 
these farms was 7.2 bu., and the range in yield was from 1 to 17.5 bu. per acre. 

** Fifty per cent of the wheat produced on 113 farms was raised at a cost of 
approximately $2 per bushel or less, but one-half the farmers produced wheat 
at $3 or more per bushel. 

“ The average acre cost of wheat, oats, barley, millet hay, and flax is approxi- 
mately the same in localities of similar conditions, the averages for these crops 
ranging from $19.49 to $21.66 per acre in eastern North Dakota and from $13.30 
to $18.54 in the western part of the State. 

“ Indications point to a cost of about $25 per acre for corn raised for the grain 
and about $33 per acre for silage corn in the silo, the yield of the former being 
17.5 bu. and of the latter 4.5 tons. 

“Comparison of costs from the three sources of information Indicate that any 
one of the methods may be used with safety for arriving at general results of 
cost.*' 

Farm management [investigations in Ontario in 1019], H, A. Leitch 
(Ontario Dept. Agr. Bui. 278 (1920), pp. 39, figs. 3). — Investigations made dur- 
ing the' year beginning March 1, 1919, by the department of farm management 
at the Ontario Agricultural College Into the economic conditions of three impor- 
tant types of farming, beef raising, mixed farming, and dairying, during the 
crop year of 1918 are reported on here. The objects of the investigation were 
to secure reliable information based on existing average farm conditions, to 
determine the factors having greatest influence in raising or lowering farm 
profits, to suggest the most profitable form of organization, and to determine 
cdsts of production of the farm products. Complete statements of farm trans- 
actions for^a whole year on from 300 to 400 farms in each of the areas In Mid- 
dlesex, Dundas, Dufferin, Peel, and Wellington Counties recorded the number of 
acres under each crop grovm and in pasture, waste, or woodlot, the yields of 
various crops and amounts sold, the amount of feed on band at the beginning 
and end of the year and the amount purchased, the Inventory of kinds of live 
stO(±» receipts from all Uve-stock products, currmit expenses, And valuation of 



1P211 


BURAL ECONOMICS AND SOCIOLOGY. 


191 


buildings and machinery and of the farm itself. Tables showing these various 
details on different sized farms are given. 

From data derived from 385 beef-raising farms in Middlesex County some of 
the conclusions are that the farmer who receives from 30 to 40 per cent of his 
gross revenue from cash crops and the remainder from live stock will be ulti- 
mately most successful, that labor income advances steadily with increased 
crop yields, especially if the crop is marketed to farm live stock of ^ quality 
that gives a higher return for feed consumed, and that there is good r^||lon for 
pasturing from one-third to one-half of the total tillable area on farms of 200 
acres or morei The Investigation of cost of producing beef (pp. 11-14) was pre- 
pared by 0. M. Nixon. 

The survey of 329 mixed or general farms in sections of Dufferin, Peel, and 
Wellington Counties Indicates that the farmer can make maximum profits on 
150 to 200 acres. The effects of high crop yields and good live stock are studied 
and con^ared, increased profits from improving live stock being larger than 
those derived from better crop yields. Since potato growing was an important 
part of the farm business, the effect on farm profits of growing different 
amounts of potatoes was noted. Those farms which raised three acres or more 
were able to add from $40 to $G0 per acre clear profit to the business for each 
additional acre grown. 

The records of 320 dairy farms in Dundas County, taken in continuation of 
the survey noted below, were analyzed to indicate the Influence of size of farm, 
live stock, and side lines on farm profits. A chapter is given to a summary of 
these farm business statistics, together with results from the Oxford survey, 
previously noted (E. S. R., 43, p. 291). 

The dairy farming business in eastern Ontario {Guelph^ Ontario: Ontario 
Agr. Coh, Dept, Farm Management, 1918, pp, 18 ), — This survey was made of 
340 farms in Dundas County, Ontario, along the general plan of one previously 
noted (E. S. R., 42, p. 688). 

The Japanese in rural Los Angeles County, R. F. Bubnight {Studies 
Sodol, [Univ, South, CaUf,}^ 4 {1920), No. 4, p. 16 ), — The main purpose of this 
study was to investigate two charges, namely, that Japanese farmers mine the 
fertility of the land and that they buy immense amounts of land in the name 
of their children. The first was found to be more or less true, owing to terms 
of leasing, but the second was refuted. The main problems are said to he 
competition in labor and the lower standard of living. Sane efforts at Ameri- 
canization through the educational system, church missions, and Japanese 
organizations are urged. 

The recent agitation among share renters, G. Tasstnabi {Ttalia ligr,, 57 
{1920), No. 6, pp. 161^164 ). — This author attributes the unrest among agricul- 
tural laborers and tenants to the general unrest existing in Italy since the war 
and to propaganda rather than to adverse economic conditions. He cites data 
from official Inquiries which show that returns from share renting were higher 
in 1916, 1917, and 1918 than in the period 1909 to 1914. He urges, however, more 
definite terms of contract. 

The movement for cooperative organization and mutpal insurance in 
Italy, G. CosTANZO {Vie Agr. et Rurale, 9 {1920), No. 27, pp. 25-32 ). — ^This com- 
prises notes on various forms of cooperative organizations for agricultural pro- 
duction, credit, purchase and sal%, and insurance. 

New tendencies in agricultural legislation in Italy, G. Cabhaba {Vie Agr. 
et Rurale, 9 {1920), No. 27, pp. 22-25 ). — These pages summarize recent legisla- 
tion encouraging an increase in agricultural production and the formation of 
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cooperative organizations and regional chambers of agriculture, as well as the 
improvement of rent contracts. 

Outline study in Christianity and rural life problems, A. E. Holt {Bos- 
ton: Social Dept. Congregational Churches^ p. SO), — Ten chapters of this 
work are outline studies of 10 conferences held at the Kansas State Agricultural 
College dealing with social and economic problems of rural life. 

Rur^ life for women, A. C. True {Aasoc, Mo. [Y. W. C, A.], H {J9S0)t No. 
ppi^ 440 - 442 , figs, 2). — Comment is made on the survey previously noted 
(E. S. R., 43, p. 894) emphasizing the growing sense of the need for labor-saving 
in the farm home. 

Community halls (Ontario Dept. Agr, Bui. 279 (1920), pp. 12, figs. 16). — ^This 
notes the act and regulations giving assistance to rural communities in establish- 
ing community halls and athletic fields in Ontario. It is illustrated with draw- 
ings of three types of community buildings. 

The country theater, A. M. Drummond (Cornell Reading Course tor the 
Farm, No. 15S (1920), pp. 214-232, figs. 9). — An experiment in “little theater” 
activities at the New York State Fair in 1919 is described. A list of plays 
deemed suitable for cbmmunity presentation in rural districts is given with 
comment. 

The Market Reporter (U. S. Dept. Agr., Market Rptr., 2 (1920), Nos. 15, pp. 
225-240. figs. 2; 16, pp. 241-256, figs. 2; 17, pp. 257-272, fig. 1; 18, pp. 273-288, 
fig. 1). — ^The usual weekly and monthly summaries, brief articles on domestic 
movement, imports and exports, prices of specified commodities, and marketing 
conditions for Important classes of agricultural products, and foreign market 
information are given in these numbers. 

A study of corn prices In the past 10 years, a monthly review of fresh meat 
markets, and articles pertaining to vegetable, orchard grass, and millet seeds 
also appear in No. 15. In No. 16 it is noted that oat prices have declined. 
Special articles on car lot shipments of northern potatoes and movement and 
prices of clover and alfalfa seeds are offered, together with an outline of the 
trend of hog prices covering the period since January 1, 1919, when control by 
the United States Food Administration was removed. The cold storage report 
in No. 17 indicates rapidly decreasing holdings, and analysis of the world situa- 
tion in regard to cereals Is made in the same number. Special articles in No. 
18 Indicate practically universal declines in prices of agricultural products. 

Monthly Crop Reporter (U. S. Dept. Agr., Mo. Crop Rptr,, 6 (1920), No. 10, 
pp. 109-120, figs. 19). — The usual monthly estimates of acreage and production, 
brief artides, notes, and tabular data as to stocks, condition, and value of Ira- 
portalft agricultural products are presented. Index numbers of prices of meat 
animals and certain Important crops, 1911-1920, inclusive, are given and also 
a brief article on the relation between the annual precipitation and the number 
of head of stock grazed per square mile in four districts (E. S. R., 43, p. 717). 
A series of charts Indicate the approximate dates of sowing and harvesting of 
cereal crops, flax, potatoes, and tobacco. 

Agricultural statistics of Uruguay (An. Estadis. Agr, [Vruguay’l, 1918-19, 
pp. XLIV-i-315).—ln this import are continued data previously noted (E. S. R., 
41, p. 295). 

The feeding of the United Kingdom, R. H. Rew (Jour. Roy. Agr. Soo, 
England, 80 (1919), pp. 1-21). — Estimates bai^d on a report on the agricultural 
output of Great Britain (E. S. R., 37, p. 392) are presented to indicate the main 
sources of supply of food in the United Kingdom before the war, also the extent 
of that supply coming from within the empire and from foreign countries. A 
summary of statistics contained In a report on the food supply In the period 
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1909-1918 (B. S. B., 87, p. 890) is glyen. The effect of war conditions upon 
the production and importation is also noted. 

Oufra, B. Ceuiani {Boh hioc. Africana Italia^ S9 {1920), No. 3, pp. 97-126 ). — 
In this article are described the geographical position, population, customs, 
economic conditions, and limited agricultural activities of this group of cases 
near the center of the Libyan Desert. 

AGEICTTLTITEAL EDUCATION. , 

Proceedings of the Joint conTeiition of the National Society for Voca- 
tional Bducation and the Vocational Education Association of the Middle 
West, Chicago, February 19, 20, 21, 1920 {Natl. Boc. Vocat. Ed. Bui. 32 
{1920) f pp, 255, figs. 3 ). — ^These proceedings comprise six sections, of which one 
deals With agricultural education and another with future problems of national 
and State administration of vocational education. Among the reports of special 
committees and the papers presented, wdth discussions, are the following: 

Effect of the Smith-Hughes Law on Instruction in Agriculture, by J. A. 
James. — ^According to this special committee report, this law during the first 
three years of its operation has resulted in nationalizing vocational agricultural 
education, universalizing and vocationalizing agriculture, emphasizing the re- 
sponsibility of the high school for agricultural education, assuring that agricul- 
ture should function at home, enlarging the scope of agricultural instruction, 
and demanding trained teachers of agriculture. 

Teacher Training in Service from the Standpoint of the College Teacher 
Trainer, by W. F. Lusk. — In the author’s opinion the ideal plan for teacher 
training would assign two men to the work who should altenmte, preferably by 
terms or semesters, between training in service and class training. The teacher 
trainer should deal in the field in general with the product of his own depart- 
ment, and particularly with those who are engaging in their first teaching work, 
and should limit his work to problems dealing with the technique of teaching. 

Improvement of Teachers in Service, by J. D. Blackwell. — The author de- 
scribes the plan for the improvement of teachers being carried out in Texas 
through monthly supervisory visits, the summer school, conferenc'os of teachers 
of vocational agriculture, community a<*tivities, and office sui>ervIsion. 

Some Essentials in Tea^ching Farm Shop Work, by P. T. Stnick. — The author 
holds that farm shop work should be placed absolutely on a project, as dis- 
tinguished from an exercise, basis. Projects undertaken should not be limited 
to such as can be carried on within the school building or plant, but teachers 
should often take their classes ** out on the job.” There the boys may get first- 
hand experiences with concrete, wood, and other materials under ^nditions 
quite different from those that exist within the school building. 

Farm Shop Work for High Schools, by L. M. Roehl. — The author discusses 
the content of farm shop courses for schools in accordance with the following 
definition of this subject: ” Farm shop work shall consist of teaching the farm 
boys how to do the ordinary repair and construction work which arises on the 
farm with such tools and equipment as the average farmer may reasonably be 
expected to have.” 

Farm Shop Work, by B. W. Lehmann. — ^The author classifies farm shop proj- 
ects, outlines the subject matter, and describes a project in the study of equip- 
ment, operation, and cost of filling a silo, carried out by a group of high-school 
students at Columbia, *Mo. 

Standards in Project Work, by H. L. Kent— This paper Is based on the replies 
to a questionnaire sent to supervisors, teachers, and teacher-training agents 
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There appears to be a general agreement that the productive project is the one 
which should be emphasized, with minor attention given to Improvement proj- 
ects. The objectives of a project,- its planning, the time of Its selection and the 
beginning of work, the relation of the project to the general class work, the set- 
ting up of definite minimum standards, the determination of the fitness of the 
project, the project on a commercial basis, the substitution of other work for 
the project, uniformity in project reports, and measuring the success of the 
project a|e briefly considered. 

Nature and Character of Practical Work Other Than Home Project Work, 
by I. B. BalL—An account is given of the supervision of home project work 
In Utah, which includes the project on a commercial basis; all general farm 
operations In which the boy engages; farm crafts, which are employed in all 
this work; farm mechanics achievements or minor projects; nature observa- 
tions; club recreation, tours, hikes, fairs, etc.; community service; and health 
habits. 

Mention may also be made of the following reports and addresses : A Fore- 
cast for Vocational Education, by 0, A. Prosser; Some National Problems, by 
L. S. Hawkins ; Future Problems in the Administration of Vocational Agricul- 
ture, by G. A. Works; Future Administrative Problems in Home Economics 
Blducatlon, by A. E. Richardson; and State Problems of Administering Voca- 
tional Education, by E. R. Snyder. 

Agricultural instruction and investigation, A. Mitsche&lich {Ulus, 
Landw, Ztg,t S9 (1919) ^ No. 79-80, pp. 401, 40^). — ^This is a discussion of the 
question of whether agricultural instruction in Germany can be given to better 
advantage in agricultural high schools or in university agricultural institutes. 

In the author’s opinion agriculture will be best served through the decen- 
tralization of agricultural education and research, which can be brought about 
only through the development or expansion of existing university agricultural 
Institutes. The transformation of the Agricultural High School of Berlin and 
the Agricultural Academy of Bonn-Poppelsdorf into university faculties, includ- 
ing efficient training in the natural sciences, is thought to offer the best means 
of standardizing higher agricultural instruction. As a solution of the difficul- 
ties in the way of standardization, the author guggests a plan of cooperation 
between the Ministry of Agriculture, which controls the agricultural high 
schools, and the Ministry of Religion and Public Instruction, on which are 
dependent the university agricultural institutes, by which all matters pertain- 
ing to pedagogics and to the personnel, both in Instruction and investigation, 
be referred to the Minister of Religion and Public Instruction, and all material 
affairs, such as the administration of experimental areas, the provision of ade- 
quate fiAds for agricultural research Institutions, etc., be placed under the 
authority of the Minister of Agriculture. 

Agricultural botany: Theoretical and practical, J. Percivai. (London: 
Duckworth d Co., 5. ed., rev. and enl., pp. XIV +889, flgs. 286). — This is in- 
tended as a textbook adapted to the needs of students of agriculture. 

{Plant and animal production], P, W. Chapman (Miaeouri Vocat. Ed. Bula. 
6 (1920), pp. 44: 7, pp. dd).— These two bulletins outline a year’s work in plant 
and animal production, respectively. The bulletin on plant production indi- 
cates subject matter for recitation and classroom work, and exercises, arranged 
by seasons, for field and laboratory work in the study of com, wheat, oats, 
forage crops, and soil physics and fertility. Exercises Jn related science are 
also included, this work being divided into two parts, namely, the science re- 
lated to crops and the science related to soils. It should be given parallel to 
the work in crops and soils. 
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The bulletin on animal production is similarly arranged for the study of 
pork, beef, sheep, horse and mule, and poultry production, dairy farming, and 
related science. 

A system of field and office records for county extension workers, M. G. 
Wilson (U. DepU Agr,, Dept Giro. 107 (1920) t pp. IS, figs. 7). — ^The system 
of records outlined is based upon a careful study of record systems actually in 
use by county extension workers in the 33 Northern and Western States in 
1919, and is easily adapted to an office with no clerical assistance. If® provides 
for a record of visits, calls, and meetings, and for files of follow-up work, per- 
manent record slips, community work and projects, letters, bulletins, prints and 
negatives, etc. 

MISCELLANEOUS. 

The work of the Umatilla Reclamation Project Experiment Farm in 
1018 and 1010 , H. K. Dkan (U. S , Dept. Agr.^ Dept. Circ. 110 (1920) , pp. 24, 
figs. 7). — ^This report Includes a summary of meteorological observations from 
1912 to 1919, noted on page 122, a review of climatic and agricultural conditions 
on the project, located in northeastern Oregon, and a report of the work on the 
experimental farm during 1918 and 1919. The experimental work reported is 
for the most part abstracted elsewhere in this issue. 

Biennial Report of Connecticut Storrs Station, 1018-19 (Connecticut 
Storrs Sta. Rpt. 1918-19, pp. IX +190, figs. SO). — ^This contains the organization 
list, a financial statement for the fiscal years ended June 30, 1918, and June 30, 
1919, a report of the director, and reprints of Bulletins 100-104, previously 
noted. Meteorological data, noted on page 122, are appended. ^ 

Abstracts of papers not included in bulletins, finances, meteorology, 
index (Maine Sta. Bui. 2H (1919), pp. This contains the 

organization list of the station ; abstracts of five papers previously noted and 
five noted elsewhere in this issue; meteorological observations noted on page 
122; a financial statement for the fiscal year ended June 30, 1919; an index to 
Bulletins 276-284, inclusive, which collectively constit\ite the thirty-fifth report 
of the station ; and announcements as to the work, publications, and equipment 
of the station. 

Quarterly bulletin of the Michigan Experiment Station, edited by R. S. 
Shaw and M. M. McCool (Michigan Sta. Quart. Bui., S (1920), No. 1, pp. SS, 
figs. 9). — In addition to articles abstracted elsewhere in this issue, this number 
contains the following: More Legumes are Needed in Michigan, by M. M. Mc- 
Oool ; Improvement of the Wool Clip, by G. A. Brown ; Make Your Own Vinegar, 
by Z. N, Wyant ; Silage for Summer Feeding, by J. E. Burnett ; Hughes^nnual 
Sweet Clover, Six New Varieties of Wheat, Time to Plant Eye, and Time to 
Plant Wheat, all by P. A. Spragg and E. E. Down; Selecting Seed for Next 
Year’s Potato Crop, by H. C. Moore; Pall Work in the Garden, C. W. Waid; 
The Solubility of Soil Phosphorus, by C. H. Spurway, previously noted from 
Technical Bulletin 45 (E. S. R., 43, p. 124) ; and a List of Available, Bulletins. 

Monthly BuUethi of the Ohio Experiment Station (Mo. Bui. Ohio 8ta„ 5 
(1920), Nos. 7, pp. 19S--22S, figs. 4; 8, pp. 225-240, figs. 2; 9, pp. 241-255, figs. 
4 ). — ^These numbers contain articles abstracted elsewhere in this issue, answers 
to questions submitted, and notes. 
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Alabama Canebrake Station. — The station has leased 80 acres of land for 
the growinp: of annual sweet clover with a view to encouraging » better methods 
of growifig and distributing the seed. Several hundred acres of this sweet 
clover will be grown in this section next year. 

Oallfornia University and Station. — George P. Gray, assistant professor of 
entomology and chemist in the insecticide laboratory, has resigned to become 
chief of the division of chemistry of the newly established State department of 
agriculture. 

TJhe American Farm Economic Association. — The eleventh annual meeting 
of this association, formerly the American Farm Management Association, was 
held in Washington, D. C., December 30 and 31, 1920, and January 1, 3921. 

Dr. H. Ok Taylor of the Office of Farm Management and Farm Economics, 
U. S. Department of Agriculture, delivered the president's address on The Ad- 
justment of the Farm Business to Declining Price Levels. His suggestions as 
to what the farmer himself may do on his own farm to tide over the present 
period of declining price levels included the drastic curtailment of expenses, 
even to the extent of decreasing production if necessary, and the repair and 
continued use of old machinery unless prices of new equipment shall have de- 
creased considerably by the time it is needed on the farm. He suggested also 
the adoption of a sliding scale of wages for farm labor based on the important 
farm products, and predicted the reduction of cash rents and the fairer sharing 
of profits and lossejs by land owners and tenants. Greater production on the 
farm for home consumption, the improvement of social life in the community, 
and cheapening of marketing processes were urged. In the latter instance it 
was said that with due caution farmers' cooperatives might well be launched 
and carried on successfully under present conditions. Protection in the home 
market for agricultural products either under a world or a national economy 
was deemed necessary. 

In the Farm Labor Problem, by D. D. Lescohier, there were presented the 
similarities between rural and urban labor problems, and case studies similar 
to those conducted in the dties were urged for farm labor in certain areas. 
One such study made of tlie earnings of harvest laborers in western grain 
growing areas was briefly reported, clearly indicating the interruption in em- 
ploym^t due to the lapse of time between the close of the harvest in the 
Kansas, Nebraska, and northwestern Missouri area and Its reopening in the 
North Dakota, Minnesota, and Montana region with the consequent financial 
loss to workers. In the discussion which followed A. L. Barkman, of the 
United States Department of Labor, contributed statistics by nationalities of 
the Immi^atlori of agriculturists, the States into which they found their way, 
and the industries in which they are now employed. B. M. Stewart, national 
director of the Canadian Employment Service, outlined the means adopted for 
distributing farm labor westward with the progress of the Canadian grain 
harvest 

B. H. Hibbard presented a paper on Farm Tenancy, based mainly on data 
from the 1910 census and those available from the on^ of 1920. These showed 
changes and trends ip amounts of tenancy, and indicated that in many areas 
more or less of equilibrium has been reached between farm-land values and 
the proportion of land rented. 
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In Tests of Farm Efficiency, by B. Hunter, the case was presented for tak- 
ing percentage return on the Investment as a test of efficiency. It was said 
that the dual function of the farm Justifies charging it for family food and 
shelter, and crediting it with home-used products. A discussion of this paper 
was contributed to by W. J. Spillman and L. C. Gray. 

A paper on the Economic and Legal Status of Collective Bargaining was 
read by C. Morrill, giving an historical survey and noting recent bills. A. Hob- 
son presented the economic position of farmers' cooperative endeavor in the 
marketing system, maintaining that three marketing functions, namely, assem- 
bling at the shipping point, storing and warehousing, and manufacturing and 
processing, are, out of eight steps in the marketing system, the ones most effi- 
ciently performed by farmers’ cooperatives. Sources of savings to members 
were outlined. 

W. Y. Durand of the Federal Trade Commission in treating the subject The 
Packer and the Farmer advanced the idea of an open road into commerce 
for the farmers* products, urging for the future better systems of farm costs 
accounting, better understanding on the part of both farmer and packer of the 
other’s costs and profits, improved methods of producing and marketing live 
Stock, adtMiuate market newk service for farmers, and a steadier flow of 
animals to market with steadier prices throughout the year. The suggestion 
w’as offered that farmers’ cooperatively owned and operated stockyards under 
ctaitract to Insure the packers’ buying there might be advantageous. 

Farm Management as Insurance for the Northern Great Plains of North 
Dakota, by C. E. Miller, touched upon land settlement, proper size of farms, 
and adaptation of cropping systems to this region. R. R. Spafford illustrated 
his presentation of the subJtK?! Crop Competition with ininierou.s slides show- 
ing graphically the seasonal labor demands of competing crops in various 
regions in the United States. H. R. Tolley presented the Farm Power Prob- 
lem, discussion of which was led by J. I. Falconer and G. M. Rommel. R. H. 
Wilcox under the subject of Beef Cattle Feetling Costs gave data on the relation 
of cattle feeding to the farm busiueas, which were gathered in recent surveys 
in Indiana, Illinois, Iowa, Nebraska, apd Missouri. 

A. C. Miller of the Federal Reserve Board, in an address on The Relation 
of the Federal Reserve System to Fann Credit, directed attention to the stervice 
rendered to farmers in ttie removal by the board of restrictions on Federal 
Reserve Banks against the rediscounting of agricultural pap<T, and its willing- 
ness to rediscount the same even on six months’ maturity. He urged the en- 
couragement of numerous private agencies for sending agricultural products to 
Europe on credit. • 

N. C. Murray in Price Trends offered a statistical study of the rise and 
fall of prices of agricultural products, of recent average wages of labor in 
terms of prices of farms products and yields per acre, and other phases of 
present price trends. 

The committee on teaching presented in part results of a questionnaire an- 
swered by about 46 Institutions regarding their courses in farm economics. In 
general, the separation of subject matter from agronomy is said to be progress- 
ing, and a course in general economics is more and more beeoiAiug a prerequisite. 
Recommendations regarding credits, hours, order of courses, and place In 
the college course for farm economics were outlined. 

The extension committee reported the distribution of farm account books, 
instruction given in summarizing and analyzing accounts, cost accounting, and 
keeping of enterprise records, and the arrangement of farm management, ex- 
hibits. 
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W, F. Handschin, for the committee on experiment funds and work, reported 
recommendations agreed upon at the Springfield meeting of the Association 
of Land-Grant Colleges as to desired legislation. 

The committee on terminology recommended statistical investigation of pres- 
ent usage before making further report In this connection K. T. Kly urged 
the consistent use of the terms “ tenancy ” for the Institution of renting land, 
and ** tenancy *’ for the body of renters. 

The following officers were elected: President, W. F. Handschin, vice-presi- 
dent, F. W. Peck, and secretary, J. I. Falconer, 

American Society of Agricultural Engineers. — This society held its four- 
teenth annual meeting at Chicago on December 28, 29, and 39, 1920. 

The president’s address was given by F. N. G. Kranlch, and was followed l)y 
a paper on Land Clearing with Dynamite, by A. L. Kline. This paper dealt 
with the general features of the subject, but brought out especially the dif- 
ference between electrical and fuse blasting. Fuse blasting is the cheaper 
method and is better adapted to small stump blasting jobs, but is more 
dangerous, not so convenient, and not always so effective as electrical blasting, 
which is adapted to medium and large sized projects. For stump removal 
operations, the 20 per cent ammonia dynamite^is considered the most uni- 
formly successful and economical explosive. Statistical data quoted in dis- 
cussion showed that the average unskilled user of dynamite wastes approxi- 
mately 60 per cent of the explosive in stumping operations. Empirical rules 
were given for determining the amount of explosive to use for each stump, 
based on its size, kind, age, and condition and surrounding conditions. It was 
brought out that it is impossible to estimate accurately the cost per acre of 
stumping operations owing to the widely varying conditions of stump land. 

B. E. Parsonage discussed Wagon Standards, giving data on dimensions of 
wagons thought to be most uniformly adapted to different farming condi- 
tiona E. C. Mandenburg took up The Preservative Treatment of Timbers in 
Farm Structures, Including a brief outline of methods and preservative ma- 
terials, principally creosotes and bitumens. 

A paper on Factors lifluenolng the Draft of Plows was given by B. V. 
Oollins, based on studies conducted at the Iowa Experiment Station as a part 
of the plowing project in progress for several years. While on normal soil 
the average ‘draft increased rather uniformly with depth and speed, the strik- 
ing feature was developed that with uniform speed and depth the maximum 
draft is not necessarily imposed by the stubble and general-purpose plows with 
abrupt moldboards and the minimum draft by the breaker plows with long 
narrow q^oldboards. This development is directly opposed to previous theories 
on the subject and opens up an interesting and important line of research 
in the design of moldboard sliapes. In this connection attention was called to 
the influence of lugs and angles on tractor wheels on the mechanical condition 
of the soil. It was brought out that the packing of the soil by tractor wheels 
and the loosening of the soli by lugs and angles may have considerable in- 
fluence on the amount of draft and on the relation of draft to depth and speed. 
This work Is being continued. 

Part of the secdhd day was devoted to a so-called educational program, the 
principal speaker being S. H. McCrory of the U. S. Bureau of Public Roads. 
His address emphasized the Importance of cooperation between Federal, State, 
and private agencies In agricultural engineering work, and* announced the de- 
sire of his Bureau to cooperate with the State colleges and experiment sta- 
tions in both research and teaching. This constructive attitude aroused con- 
eiderable interest, and a committee on cooperation was appointed, consisting 
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of repreaentatiyes from several State experiment stations and the Chief of 
the Agricultural Engineering Division of the Bureau of Public Roads. 

Bearing closely on this matter was the report of the research and data com- 
mittee, presented by R. W. Trullinger of the States Relations Service. This 
report summarized the status of research In agricultural engineering, and 
brought out that in most of the agricultural engineering work at the State col- 
leges and experiment stations little attention has been given to the establish- 
ment of basic agricultural engineering principles, the practice being^mainly to 
utilize available engineering knowledge in so far as it will meet the agricultural 
problems in hand. A great deal of the work has been done by agronomists and 
others not directly Interested in the advancement of engineering knowledge, and 
there have also been many simple comparative tests of materials, machinery, or 
methods. The most comprehensive research thus far has been conducted on 
drainage, irrigation, materials, and farm structures, with the establishment of 
considerable basic engineering data, especially in the first three. Farm ma- 
chinery, comprising the blggest.field of agricultural engineering, has received the 
least research treatment and has perhaps been the subject of the most costly 
experimenting. Water supply, sewage disposal, and sanitation is another branch 
in which practically no research work has been conducted, but in which a great 
deal of popular teaching has been attempted without a knowledge of basic 
principles. The report recommended that research projects be established In 
all branches of agricultural engineering where the available knowledge does not 
meet requirements. In view of the movement for increase in station revenues, 
it was recommended that thoughtful attention be given to the formulation of 
research projects In agricultural engineering. 

A list of some 500 references to agricultural engineering data, based on the 
results of research which had been selected from Experiment Station Record, 
accompanied the report. It was recommended that, in lieu of a data book, the 
research and data committee be authorized to print monthly a page of work- 
ing data prepared from those and previous references in each issue of the 
journal of the society, in a form permitting its convenient removal and insertion 
in a loose-leaf data book. 

The report of the committee on standards was presented by Raymond Olney. 
Tills included recommendations on various mechanical and engineering subjects, 
such as belt speeds, which have passed the prescribed year of use. The striking 
feature of the report, however, was the recommendation that all of the standing 
technicaF committees of the society be combined as subcommittees into two main 
committees on standards and research, and that the executive council of five 
be extended to Include the officers of the society, with the president as^hairman. 
These recommendations were taken under advisement by the executive council. 

P. W. Ives of the Ohio Experiment Station presented a paper on Psychological 
Tests for Technical Efficiency in Agricultural Engineering. This was based 
on studies at the Ohio State University, conducted by Dr. H. E. Burtt, on the 
students and faculty members in agricultural engineering, the purpose being 
mainly to establish the basic principles of methods for determining whether or 
not a student is adapted to agricultural engineering as a profession. The results 
showed a striking degree of unlfonnity and accuracy In conforming to known 
facts, Indicating that the ability of new students to pursue courses in agricul- 
tural engineering may be predetermined with a fair degree of accuracy. 

A paper was presented by K. J. T. Ekblaw on Artificial Heating of Animal 
Shelters, based on an extensive stndy of the subject. It was held that the 
minimum temperature of animal shelters should be ayound 60*’ F. 
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O. W. Sjogren of the Nebraska Station described the methods and apparatus 
used in testing tractors In accordance with the Nebraska tractor inspection 
law. Tractor iust>ection in the State is apparently resulting in the stabiliaing 
of tractor manufacture and sale» tending to eliminate unsatisfactory, fraudulent, 
and incomplete types. 

An address by J. R. Howard on The Importance of Machinery as Related to 
Agriculture, dealt primarily with economic phases of the subject. 

The thifd day was devoted entirely to the reports of technical committees. 
That on drainage was presented by S, H. McCrory of the Bureau of Public 
Roads, and summarized the results of questionnaire sent to 267 engineers in the 
eastern half of the United States, to determine average practice in the design, 
location, and construction of drainage structures. Of 100 engineers reporting, 
62 used the Ohezy-Kutter formula for computing the capacity of tile drains, 13 
used Elliot’s modification of Poncelefs formula, 12 used Poncelet’s formula, 
and 8 used other formulas. In using the Ohezy-Kutter formula, the value of 
the coefilcient of roughness n varied from 0.011 to 0.017, the most commonly 
used values apparently being 0.013 and 0.015. ‘ The rates of run-off recom- 
mended for use in designing tile drainage systems varied with topography, soil, 
precipitation, etc., ranging from % in. under certain conditions, as used by 10 
engineers, to % in. as used by 58 engineers and %, %, %, and 1 in. by others. 
A majority of the engineers reporting regarded the use of surface inlets de- 
sirable, and about half noted an increase of from 50 to 100 per cent in run-off 
by their use. A majority of the engineers regarded 5-in. tile as the minimum 
to be used for laterals together with a minimum grade of 0.1 per cent, although 
a number reported the use of less fall, and at least 0.2 per cent for laterals was 
deemed necessary in the Norfolk and Portsmouth series of soils in the South 
Atlantic States. As regards the depth and spacing of lateral drains in different 
soils, the depth averaged 3.51 ft. and the spacing 110 ft. on sandy clay, on silty 
clay 8.52 and 98 ft., on gravelly clay 3.62 and 114 ft., on clay 3.37 and 85 ft., on 
sand 3.78 and 150 ft, and on muck and peat 4.26 and 115 ft. The report as a 
whole brought out clearly the necessity for additional investigation on several 
factors affecting the design and construction of tile drains. 

The report of the committee on tractors was presented by A. H. Gilbert. 
Certain recommendations were made regarding the use of lugs and angles on 
drive wheels, and it was recommended that a definite research project on this 
subject be Initiated. Attention was also drawn to the importance of research 
in carburetion owing to the present low-grade fuels available. 

The report of the committee on barn ventilation, presented by W. B. Clark- 
son, described the research work of the committee, some of which has been 
conducted in cooperation with the U. S. Department of Agriculture. A feature 
of this work was a study to determine the coefficient of heat losses through 
different walls. 

Reports were also received from the committees on education and extension, 
publicity, ifiembershlp, farm building equipment, belt and field machinery, sta- 
tionary engines, sanitation, horses, roads, farm lighting, irrigation, and farm 
structures. 

Officers for the ensuing year were elected as follows: President, B. A. White; 
vice-presidents, W. G. Kaiser and E. R, Jones; secretary-treasurer, F. P, Han- 
son of the Iowa State College; and members of the executive council, I. W. 
Dickerson, F. N. G. Kranich, Raymond Olney, F. A. Wirt and J. B. Davidson. 
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The biochemistry of tobacco. — Tobacco seeds, G. Paris {BoX, Tec. IR. 
lit. 8ci. Bper. Tabacoo, Scafati}, 17 (19t0), No. 1. pp. 101-115).— In continua- 
tion of the investUication previously noted (E. S. R., 37, p. 500), a chemical 
examination is reported of tobacco seeds with a view to their practical utiliza- 
tion. The chemical composition of the entire seed is given as including water 
9.17 per cent, crude protein 21.87, fat 87.68, amids and sugar 6.05, pentosans 
2.0, cellulose 7.15, and ash 8.84. The ash contained SOt 1.07 per cent, PsOi 
22.12, N8«0 8.48, K«0 28.6, CaO 9.54, and MgO 14.68. 

On expressing the oil from the seeds by means of an hydraulic press a 
hard compact press cake, pulverizing with difficulty, was obtained of the 
following composition: Water 11.88 per cent, crude protein 28.63, fat 1.64, 
nonnitrogenous extractives 81.41, cellulose 19.9, and ash 6.5. Attention is 
called to the similarity in composition of this press cake, except for its lower 
content In fat, to the press cakes of tomato and flax seeds. It is thought to 
be suitable as a feeding stuff or a fertilizer. 

The oil from tobacco seeds was of a light yellow color with practically no 
odor. The constants of a sample of oil obtained from Kentucky tobacco seed 
were as follows: Specific gravity (15* 0.) 0.9408, temperature of solidification 
12*, add number 4, saponification number 196, iodin number 132.8, and ether 
number 192. The oil consisted of about 52.4 per cent of olein, 22.1 of linolein, 
and 28L9 of palmitin. The oil is recommended as a drying oil as a sjjbstitute 
for linseed oil. 

Further study of the tobacco seeds consisted of an investigation as to the 
presence of nlcotin and the nature of the nitrogenous constituents. No nicotin 
was found except in slight quantities in the germinating seed. The dry seed, 
from ivhich the fiat had been ttooved, was found to contain 6.5 per cent total 
nitrogen, 8,76 protein nitrogen, 2.89 nuclein nitrogen, and 0.85 nonprotein 
nitrogen. Further examination showed the nitrogenous constituents to Include 
pretetns soluble in water, In 10 per cent KaOl, and in 0.5 per cent KOH. The 
presmice^Of arginin was determined. 

Oxalic actdt la enaar caae aad the eoniposltioa of cane wax, X B. Q, Boss 
(Ifeded. IHnsfeta. Lmdbomok. Ser,, No. 5 (1990), pp. 9; 

Am. NetetUmA. inm BB (J9B0), No. 85, pp. 96$.-977),-^Two 

studies are reported. 

add in mgnr oafia*-'4%e literature on the occurrence of oxalic 
acid le sugear cane is reviewed, and the results are reported cf its determlna- 
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tion Id freshly-eut SRgar cane. A 1 per cent hydrocblorlc add extract of the 
sap yielded 0.01366 per cent of oxalic acid, while a water extract treated In the 
same way yielded only 0.00045 per cent, thus indicating that the oxalic acid 
in the sugar is present almost entirely in the form of compounds insoluble 
in water. 

II. The constituents of cane wax, — A, sample of sugar cane wax was found 
to have a melting point of 60 to 62® C., an acid number of 47.3, a saponifica- 
tion number of 177, and a content of 0.1 per cent of nitrogen. Cholesterin-like 
substances were not identified In the wax. Myrlstic and caproic acids were 
found to be present, but acetic, benzoic, and cinnamic acids were not found. 

On the mucilaginous substance of FloHdeie, E. Takahashi (Jour. Col. 
Agr. Hokkaido Imp. Vniv., 8 (1920) , Ho. 6, pp. 183-233).— Proximate analyses 
of three species of PlorideflB, Ohondrus elatus, Gloiopeltis furcata, and Iridwa 
Uminarioides, are reported, together with a study of the hydrolysis products of 
the mucilaginous products obtained from these a1g£e by three extractions wltli 
boiling water. 

The greater part of the mucilaginous substances is converted into sugars by 
hydrolysis. From the hydrolysis products of the Chondrus, galactose, arabinose, 
and an unknown sugar similar to galactose (named by the author floridose) 
were Isolated. Small amounts of glucose, fructose, and mannose were also 
detected. 

From the hydrolysis products of the Gloiopeltis, galactose, arabinose, and 
fueose were isolated, and glucose and fructose in traces, but floridose was not 
obtained. Prom the hydrolysis products of the Irldreu, galactose, arabinose, 
and floridose were isolated, glucose was thought to be present, but fructose was 
not Identified. The author concludes that the important components of the 
mucilaginous substances of these algse are galactan, arnban, and the anhydrld 
of floridose. 

The calibration, accuracy, and use of gas meters, A. E^ogh (Biochem, 
Jour., H (1920), No. S-4, pp. 282-289, figs. 2 ). — This paper consists of a descrip- 
tion of a large recording spirometer for calibrating gas meters and a discus- 
sion of the relative merits of wet and dry gas meters. 

A gas analysis apparatus accurate to 0.001 per cent mainly designed 
for respiratory exchange work, A. Kxogu (Biochem. Jour., 14 (1920), No. 
^4* PP* 267-281, flgs. 4 )* — A modified Jaquet apparatus which is said to be 
accurate to 0.001 per cent is described and Illustrated. 

The improvements on the usual arrangements consist principally In the use 
of threesseparate gas burettes, of which one is employed exclusively for moving 
the air to and from the absorption pipettes, the second to measure the air before 
and after the absorption of CO*, and the third to measure it after the absorption 
of O*. A second improvement is an arrangement for raising and lowering the 
mercury in the burettes by means of air pressure instead of by raising and 
lowering a mercury reservoir. This obviates the use of rubber connections be- 
tween the burettes and the reservoirs. 

The technique of conducting an analysis with this apparatus Is described, a 
series of examples is given showing the accuracy attained with it In respiratory 
exchange work, and special arrangements and precautions are outlined for the 
use of the apparatus for absolute determinations of oxygen and nitrogen. 

The determination of ammonlacaJ, nitric, and orgknic nitrogen in com* 
plex substances with the gas volumetric method, P. Baxj>x (GNhr. OMm. 
Indus, ed Apph, 2 (1920), No. 7, pp. 876-^78, fig. 1 ). — ^The author proposes for 
the complete analysis of ammonlacal-nitrate soils a method consisting essen- 
tially of three determinations of ammonia by the hypobromlte method, Ihe 
first on a water solution of the sample, the second on a water solution of the 
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sample after reduction of the nitric nitrogen to ammonia, and the third, on the 
Insoluble residue from the water extraction after Kjcldahl treatment. In the 
second determination tlie method employed for reducing the nitric nitrogen to 
ammonia is that described by Davisson and Parsons (E. S. R., 40, p. 711). 

The determination of carbon dioxid in water-insoluble carbonates, O. S. 
Robinson {Soil Sci., 10 {1920), No, 1, pp. 41-47, fig. 1 ). — This contribu|ion from 
the Michigan Experiment Station describes tltrimetrlc and gasornetric methods 
for the determination of carbon dioxid In such materials as limestones, marls, 
and soils. 

The technique of the tltrimetrlc method is essentially as follows : The sample 
IS weighed into a tube of 20 to 25 mm. diameter which is placed in a 250 cc. 
suction flask containing an excess of n/10 Ba(OH)a. The mouth of the flask 
is closed by a one-hole stopper holding a dropping funnel, the end of which 
projects into the tube containing the sample. The side arm of the flask Is pro- 
vided with a short piece of heavy-walled pressure tubing with a screw clamp. 
The flask is evacuated to a pressure of 50 mm. of mercury, after which the 
screw clamp is close<l and n/H(II is allowtxl to enter the flask slowly through 
the dropping funnel. When decomposition of the carbonate Is complete the 
flask Is rotated for a few minutes to permit complete al>soi*ption of carbon 
dioxid, after which the screw clamp is opened and the stopper, funnel, and 
tube removed, the liquid adhering to the outside of the tube being washed back 
Into the flask. The liquid in the flask is filtered through a Gooch crucible 
to seimratc the precipitated carbonate, and the excess Ba(OH)a Is then titrated 
with n/10 IHII, with pbenolphflialein as indicator. For the analysis of soils 
containing very little carbonate and thus necessitating the u.sc of a large 
sample, the relative positions of alkali and sample are reversed, the sample 
being weighed directly into the flask, the standard alkali placed in the tube, 
and the acid admitted into the flask proper in.stead of the tube. 

The gasornetric method Involves the use of a special apparatus consisting 
of a 10 cc. burette having the upper 2 cc. graduated in 0.02 cc. and the re- 
maining 8 cc. in 0.05 cc. The upper end of the burette is closed by a three-way 
stopcock having one arm bent at an acute angle and the other sealed to a cup 
holding 5 to 10 cc. and graduated to 5 cc. in 0.5 cc. The lower end of the 
burette is scaled to a bulb of such a size that the whole apparatus will have 
a capacity of 50 cc. from the upper stopcock to another three-w^ay .stopcock at 
the base of the bulb. This connects with two parallel glass tubes, one of them 
being provided with a hollow-glass stopper set at right angles to the tube. 
These tubes are in turn connected with a third three-'Nvay stopcock, tls^? lower 
outlet of which is joined by means of heavy-walled pressure tubing to a mercury 
leveling bulb. In practice the material to be analyzed is weighed directly into 
the hollow-glass stopper, or if larger amounts are necessary as In the case of 
soils, Is weighed and transferred to the tube in which the stopper fits. By 
operating the stopcocks and the leveling bulb the apparatus is exhausted. A 
known amount of standard acid Is let Into the tube containing the sample, and 
after the action is over the gas in the burette is read and the volume cor- 
rected to standard conditions. 

Analyses of various limestones, marls, and soils by the two methods are 
given and the relative merits of the methods discussed. 

“The deciding factoV In the selection of the method to be used is the 
magnesium content of the material under examination. For magnesium-free or 
low magnesium limestones the gasornetric method is much to be preferred. As 
the tnagnesium cont^t increases, the rate of decomposition decreases so that 
with some sauries of dolomite several hours are required for the complete 
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decompoRitlan of a 100 rag. sample. Under such circumstances the method of 
choice is, of course, the tltrlmetric one, since the cost of the apparatus re- 
quired for running several determinations simultaneously is small in com- 
parison with that needed for making a corresponding number with the gaso- 
metrlc method.” 

The estimation of carbon dioxid and fermentable sugars, A. Stator {Jour, 
Soc. Chem, Indus., 39 (J920), No, Jl, pp. fig. I),— An apparatus 

which was devised originally to estimate the total 00a formed when sugars 
are fermented by yeast, but was subsequently found to be of general applica- 
tion in COi determinations, is described and illustrated. 

The apparatus consists of a distillation flask connected with a large trap, 
the upper exit tube of which is bent at an angle and fused to a vertical con- 
denser set parallel with the flask and provided near the lower end of the exit 
tube with a stopcock connecting with suction. The exit tube is joined by thick- 
walled rubber tubing to a flask in which Is placed the standard Ba(OH)* 
solution. The side neck of the fllstilling flask is connected by pressure tubing 
provided with a stopcock to a piece of glass tubing sealed to an ordinary test 
tube. In practice the substance to be analyzed is placed in this tube and 
dilute acid in the flask, or vice versa, the air is exhausted, and the solution 
heated if necessary to start the reaction. After the reaction is complete the 
excess Ba(OH)a in the turbid solution is titrated with standard acid, a cor- 
rection of 0.15 cc. of n/10 solution being added to correct for errors due to 
suspended Ba CO#. 

Applications of the method to the analysis of drinking waters for carbonates 
and the estimation of sugars by fermentation are described. 

Destructive distillation in vacuo and its application to the study of car- 
bohydrates, A. Pictet (Bui. Soc. Chim. France, 4 . ser., 27 (1920), No. 15-16, 
pp. 641-656 ). — This lecture, delivered before the Chemical Society of France, 
consists of a description of some of the results obtained in the author’s labora- 
tory in the destructive distillation of carbohydrates under reduced pressure. 
Some of these studies have been previously noted from another source (E. S. R., 
40, p. 110). 

Weight variation of package foods, H. Runkel (U. 8. Dept. Agr. Bui. 897 
(1920), pp. 20, fig. 1 ). — ^The weight variation of package foods has been studied 
by selecting specifications for a method of weighing to represent good commer- 
cial practice in packaging granular free-flowing products, calculating the maxi- 
mum errors expected from these specifications, and comparing the calculated 
errors mth the variations in weight obtained in the commercial application of 
the specified method. ^ 

The data presented include exact specifications selected as the result of a 
study of the commercial practice at 126 factories in 21 States; the maximum 
errors of good commercial practice as calculated by the use of the method of 
least squares, the Bureau of Standards tolerances on scales, and the specifica- 
tions of good commercial practice ; observed variations in tests with the speci- 
fied methods ; and a comparison of the results obtained in hand and automatic 
weighing. The data show that the calculated maximum errors represent a 
close approximation to the maximum variations of good commercial practice, 
and that in properly operated machines the errors fall within the calculated 
maximum errors of hand weighing. 

Observations on the value of the ofilcial method for the preservation of 
milk samples by means of potassium dichromate, L. Magkieb nn ia Soubce 
(Awn. Chim. AmVyt., 2. ser., 2 (1920), No. 8, pp. 242-245).— The author is of the 
<q)inion that the French ofilcial method prescribed for the preservation of 
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milk samples* 1. e., the addition of a 0.2 gm. tablet of potassium dichromate to 
each 200 cc. sample of milk, leads in a number of cases to uncertain and erro- 
neous results, partly due to Incomplete solution of the tablet in the milk and 
partly to chemical changes in the various constituents of the milk, particularly 
the lactose. 

The microorganisms persisting in milk after pasteurization; their role 
in the decomposition of hydrogen peroxid, M. Fouassier {Compt. Rend, 
Acad, Sci, [Paris], 17i (1920), No. 5, pp. 327, 328). — In continuation of the ob- 
servations previously noted (E. S. R., 43, p. 206), evidence is presented that 
the microorganisms Bacillus subtilis and Tyrothrix tenuis, which resist pas- 
teurization, are not only able to decompose hydrogen peroxid but hasten the 
development of the lactic ferments by furnishing them a more easily assimilable 
culture medium through the peptonizing action which they exert on the milk. 

Feeding stuffs accidentally contaminated with castor bean meal, C. 
Brioux and M. Guesbet (Ann. Falsif., SO (1920), No. 139-140, pp. 150-160, figs. 
4). — ^Attention is called to the possible contamination of such feeding stuffs as 
peanut press cake with castor bean meal, and microscopic and agglutination 
tests for its presence are described. 

The microscopic method is said to give good results if the castor bean 
accidentally introduced is in the form of nondecorticated grains and if the feed 
cake examined does not contain too great a quantity of colored cellulosic 
debris capable of masking the fragments of castor bean hulls. 

The agglutination method described is similar to the Robert method previously 
noted (E. 8. H., 30, p. 204), except that the ricin Is concentrated by precipita- 
tion with ammonium sulphate instead of alcohol and that rabbits are used 
Instead of guinea pigs or pigeons for furnishing the red blood cells for the 
agglutination tests. The method, the technique for which is described in 
detail, is said to permit the detection of 0.2 per cent of ricin in peanut press 
cake. Tests with other press cakes have indicated that those of cotton seed, 
palm seed, and copra have a tendency to hemolyze blood corpuscles. Soy 
bean press cake was found to furnish strong agglutinins, but since the soy 
bean macerated in salt solution gives a characteristic milky emuhsion, this 
test can be used to distinguish between soy bean and castor bean meal. 

The commercial examination of sultonated oils, G. F. Pickering (Jour. 
Soc. Chem. Indus., 39 (1920), No. 17, pp. 305T, SOOT). — Sources of error in the 
published methods for the analysis of sulfonated oils are mentioned, methods 
for routine analysis which obviate some of these errors are outlined, and tabu- 
lated results are given of the application of the modified method^ to the 
analyses of several commercial varieties of sulfonated oils. 

Application of sulfonated products of seed and fish oils, F. Scubti and 
A. PuBiNi (Btaz. Sper. Agr. Hal., $2 (1919), No. 7-9, pp. 436-446). — The authors 
suggest the utilization of sulfonated seed and dsh oils as substitutes for sul- 
fonated castor oil in the various industries in which the latter is used. 

The production and utilization of corn oil in the United States* A. F. 
SiKVEBS (17. iS. Dept. Agr. Bui. 904 (1920), pp. 23, figs. 11). — ^Thls bulletin deals 
mainly with the production of crude com oil as a by-product in the corn milling 
industry. The dry milling process, used for making hominy products, such as 
grits, flakes, meal, ffour, and hominy feeds, and the wet process, used In the 
manufacture of starch: glucose, and related products, are described in detail, 
since the methods of degermlnatlng and consequently the nature of the germ 
mat^ial used for oil extraction differ in the two processes. Descriptions are 
also given of the methods employed for expelling the oil from the germs and 
80294®— 21 2 
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for handling and disposing of the crude oil, oil cake, azid com germs. The titlH* 
satlon of corn oil, the effect of color and condition of the corn on the yield and 
character of the oil, and the economics of com oil production are discussed. 

Tables are given of original data on the fat, moisture, and free fatty acid con- 
tent of material produced in hominy mills and starch and glucose plants, estimates 
of the cost of producing corn oil, and a comparison of the revenue obtainable 
from the^germs of 1 bu, of com when disposed of as feed and when used for 
oil expelling In either starch or hominy mills. It Is estimated that the net 
revenue for expelling the oil would be 23.67 cts. per bushel of com from the 
wet process and 16.7 cts. for the dry process, the balance In favor of expelling 
as against disposal of germs for feed stock being 15.27 and 6.75 cts., respec- 
tively. 

The bulletin closes with a brief description of methods employed In the pro- 
duction of edible corn oil and a discussion of the future of the corn oil Indus- 
try. It is thought tliat the amount of com oil used for edible purposes in the 
future will depend upon the quantity available rather than upon any question 
of its utility. It is pointed out that many bakers use cottonseed oil rather than 
corn oil on account of the fact that the latter is not always obtainable in sufll- 
cient quantities. 

Sugar-cane Juice clariilcatlou for sirup manufacture, J. K. Dale and C. S. 
Hudson (U, Dept. Agr, Bui. 9B1 {1920) ^ pp. 15 ). — Following a brief descrip- 
tion of the methods commonly employed in clarifying sugar-cane juices for sirup 
manufacture and a discussion of their disadvantages, a new method is described 
which is essentially the same as the procedure described by Zerban (E. S. B., 
44, p. 14), consisting in the use of kleselguhr. The procedure, as developed In 
the present study, consists In heating the Juice to a temperature just below 
boiling, mixing it with a small amount of kieselguhr, and pumping it through a 
filter press, after which, without further treatment, the filtered juice can be 
evaporated to sirup either In an open evaporator or under diminished pressure 
in a vacuum pan. With 11 lbs. of high grade kieselguhr the Juice from 5 to 6 
tons of cane can be filtered through an 18-in., 18 frame filter press In about 4 
hours. The resulting press cake is said to be hard and firm and capable of 
being easily and thoroughly washed. 

While requiring a larger outlay of capital and larger operating cost than the 
simple process of sklmmlug and evaporating in open evaporators, the method is 
recommended as yielding a cleaner product of more uniform and better qual- 
ity. The possibility is also suggested of combining this process with the use of 
vegetal)jg decolorizing carbons, altAough It is pointed out that the sirup ob- 
tained in this way loses much of Its characteristic so-called cane flavor. 

The bacteriology of canning {Kmaas Sta. Bpt 1919, p. 76). — ^Bacteriologi- 
cal studies of a large number of cans of asparagus put up In the summer of 
1918 by the division of home economics to represent as many as possible 
methods of processing and treatment showed that the addition of more than 1 
per cent of salt or 0.05 per cent of acid decreased the time of j»rocessing neces- 
sary to prevent spoilage, but injured the flavor and palatability of the prod- 
uct. Good results were obtained with the following treatments: (1) Asparagus 
treated with 1 per cent salt and heated for, respectively, 3.25 hours on 1 day, 
1.25 hours each day for 2 days, 0.5 hour twice each day for 8 days, 0.75 hour 
twice each day for 2 days, 1,25 hours two times in 1 day, 0.76 hour twice on 
1 day and once on the second day, or 1.25 hours twice on 1 day and once on 
the second day; (2) asparagus treated with 0.6 per cent of acid and heated 
ro^ectively, 2.25 hours on 1 day, 0.75 hour each day for 8 days, 1.25 hours 
each day for 2 days, 0.5 hour twice each day for 2 days, 1J26 hours two times 
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in 1 day, 0.75 hour twice on 1 day and once on the second day, or 1.25 hours 
twice on 1 day and once on the second day, 

The‘ percentage of spoilage due to different types of bacteria was as follows: 
Aerobes alone, 17.4 per cent; anaerobes alone, 61.8 per cent; and both aerobes 
and anaerobes, S1.S. It Is pointed out that since all of these organisms are 
spore-forming, and many of them are anaerobes, they will be difficult to^destroy 
by heat and proper sealing will not prevent their growth in the Jars. 

Storage of perishable fruits at freezing temperatures, W. Y. Cbuess, E. L. 
OvEBBOtaKB, and S. A. Bjaknasow (California 8ta. Bui, S24 (1920), pp, 25-4$), — 
In this publication the authors review briefly previous work of Pulton (E. S. R., 
10, p. 542) and of Darrow (E. S. R., 40, p. 838) in regard to methods of pre- 
serving small fruits in cold storage, and present the results of experiments in 
which fresh cherries, apricots, loganberries, strawberries, red raspberries, cur- 
rants, and grape Juice were subjected to different treatments before being 
placed in cold storage, and after several months in storage were examined for 
color, flavor, and texture and used in the preparation of various products such 
as Jellies, jama, canned fruits, preserves, candled fruits, and ice cream. 

It was found that while untreated fruits, kept at cold-storage temperatures 
of about 32® F., lost their flavor and spoiled after about three ’weelts, the same 
fruits if held In water or sirui) at from 8 to 12° retained their flavor and color 
very well for at least a year. The best results were obtained by crushing the 
fruits with or without sugar and keeping them at a temperature of from 8 to 
12°. Fresh grape juice stored at this temperature was found to have a much 
better flavor than pasteurized grape Juice. It is suggested that former brewing 
plants are well equipped for undertaking the storage of soft fruits and fruit 
Juices in this way, and that the storage of these fruits should form a profitable 
method of utilizing such equipment. 

Turpentine: Its sources, properties, uses, transportation, and market- 
ing, with recommended specifications, F. P. Veitch and V. E. Gbotlisch 
(U, 8, Dept, Apr, But. 898 (1920) y pp. 51, pis, 5, fiffs, 7). — ^This is an extensive 
compilation of information on turixjnUne under the headings of sources, manu- 
facture, chemical nature and properties, uses, transportation, calculation of 
caiiacity and outage of tanks, basis of sale, turpentine tables, effect of storage, 
adulteration. State laws governing transactions in turpentine, need for uniform 
specifications and methods of testing, recommended specifications for turpen- 
tine, and statistics. 

The specifications for gum spirits and wood turpentine wore pix‘])an>d and 
recommended by the U. S. Interdepartmental Coramlttt^e on Paint Specxj5fcaUon 
Standardization. 

HETEOROLOGT. 


Long-time temporature prediction, F. 1^. West (Science, n. ser., 52 (1920), 
ATo. 1S5B, pp. 611, 612 ), — Supplementing an article previously noted (E. S. R., 
44, p. 120), the following equation is given as expressing the temperature T as a 
function of the time of the year t and the time of the day e : 

, Ra , , Rd 
T=xMa4-^ <*08 Y* 

** It Is empirical and assumes that the annual march of the temperature can 
be represented by a simple cosine function, that the dally mai'ch can also be 
so represented, and that the dally range does not appreciably change with the 
season. 

** The constants are readily obtained from the U. S. Weather Bureau for any 
desired tocatity. The first ohe, Ma, is simply the mean annual temperature of 
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the place in question, the second, Ha/2, is one-half of the range of the annual 
march, or the dUference between the mean daily temperatures of the hottest 
and coldest days of the year, and the third constant, Kd/2, is one-half of the 
range of the dally march or tlie dllference betwem the maximum and minimum 
temperatures for the day. Rd remains approximately constant for the United 
States, except for the arid west. ... In this dry area the dally range is 
very approximately 15* F. In winter and 25* In summer. Assuming this range 
to vary as a cosine function, which it does very approximately, the equation for 
the arid west becomes through the addition of one more term 

TsaMa+-y cos ^ cos t. 

It is pointed out that the equation “ has practical value in such cases as the 
determination of early morning temperatures where heating to protect crops 
from frost Is practiced, in calculating hourly values where thermograph rec- 
ords have not been taken, and for engineers engaged in laying concrete in de- 
termining the normal time in the spring and fall when freezing temperatures 
are experienced during working hours.’* 

The Kalahari or thirstland redemptioni E. H. L. Schwarz {Cape Town 
[Africa]: T, Maskew Miller, pp. F/-fId5, pU. 18, ftps. 7; rev. in Nature [Lon- 
don], 106 (1920), No. 26SS, pp. 2, d).— This book deals more in detail with the 
cause and remedy of the progressive desiccation of Africa than is done in an 
article on the same subject previously noted (B. S. R.. 40, p. 717). The theory 
advanced Is that the main cause of the drying up of the interior of Africa has 
been the diversion of river courses and that a practicable remedy lies in the 
construction of barrages which will return these rivers to their original courses. 

South Africa Is described as ** a high block of land with steep borders ; from 
all sides the water that accumulates in the interior Is pouring away through 
Innumerable gaps in the hedge of the encircling coastal mountains. The cen- 
tral districts, too far from the sea to benefit by the moisture blown inland from 
the ocean, are becoming drained. We must turn off the taps. The evaporation 
Is three times the rainfall, which means that the air is drawing on the soil to 
supply its own humidity, and Is carrying away the dampness of the soil, without 
which the plants can not live, to fertilize other regions. On all hands South 
Africa is being wrung dry. The central lakes that used to exist, and of which 
the last dried up In 1820, are no longer there to supply the moisture for the 
air in the central districts, so that sea-borne moisture, which, if reinforced with 
a llttlfe from the air over the land, would result in rain, finds the air hot and 
dry, and the moisture Is blown away and is lost to us,” 

The author maintains that ”when the gaps are blocked up and the old 
Kalahari lakes are once more there to supply the air of South Africa with 
moisture, the old central river of the Kalahari will once more flow,” and the 
rainfall will Increase to such an extent that only the more Important crops wlU 
need irrigation and destructive droughts will cease. 

Frost in the United States* R. Ds^ Ward (Oeogr. Rev., 7 (1919) ^ No. 5, pp. 
3S9--3U, figa, 5). —This is a critical discussion of frost maps of the United 
Stafes, particularly those prepared by Reed for the Atlas of American Agricul- 
ture and previously noted (B. S. R., 40, p. 209). 

doudihess in the United States, R. DisC. Ward {Qeogr. Rev., 9 (1920) ^ No. 
4, pp* S47-S56, flga. 17).— This article discusses the subject under the heads of 
cloudiness as a climatic element, cloudiness maps of the United States including 
a new map of mean annual cloudiness here published for the first time, mean 
mnx^ cloudiness, seasonal and annual variations in cloudiness, and relation 
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cloudiness to ralnftill. The article Is well Illustrated with charts and 
dlai^am. 

** The annual amounts of rainfall and of cloudiness show no fairly fixed ratio, 
as might at first thought be expected. In comparing the southern Great Plains 
and their relatively small amount of cloud with the cloudier and rainier Great 
Lakes region, cloudiness and rainfall may seem somewhat closely related. In 
going east from the northern Great Plains to the Great Lakes, on t&e other 
hand, the rainfall doubles while there is no correspondingly marked Increase 
in the amount of cloud ; and the northern Gulf province has about four times 
the rainfall of New Mexico, while the cloudiness In the former district is not 
even double that in the latter.” 

New monthly and seasonal ralnfaU maps of the United States, R. DeO. 
Wabo (Oeogr. Rev,, 9 iJ 920 ), No. 9 [10 ( 1920 ), No. S]. pp. 178 ^ 181 , figs. 4).— 
This is a critical review of recent contributions to this subject. 

The exposure of rain gauges, M. de C. S. Salteb (Brit. Assoc. Adv. Sci. 
Rpt.f 87 (1019) t pp. 4S9-4W‘ — This article discmsses briefly standard gauges and 
over exposure and under exposure of gauges, the discussion being based largely 
upon the experience and observations of the British Rainfall Organization. 

Montana precipitation charts (Helena, Mont.: Dept. Agr, and Pub., 1919, 
PP* l^h pl^- 14) * — These charts, compiled from data furnished by the Weather 
Bureau of the U. S. Department of Agriculture, sliow the precipitation during 
the growing season, April to August, for a series of years (10 to 40) at 40 
different places in the State, up to and including 1919. A characteristic feature 
of the annual precipitation is the large percentage which normally occurs during 
the growing season. The precipitation during the growing season of 1919 was 
abnormally low. That of the three seasons, 1917-1919, was below the average. 

Fifth report of the Committee for the Investigation of Atmospheric 
Pollution ([Gt. Brit.] Met. Off., Advisory Coin. Atmos. Pollution Rpt., 5 (1919), 
pp, 30, figs. 14). — This report covers the year ended March 31, 1919, and follows 
the same lines and reports observations at practically the same places as re- 
ports previously noted (E. S. R., 41, p. 315). 

The report deals especially with apparatus and methods of measurement. An 
Improved standard gauge Is described. The results, which include data for 
Insoluble carbon and tar, soluble and Insoluble ash, loss on ignition, total solids, 
sulphate, chlorin, and ammonia, are classified with reference to seasonal varia- 
tion, summer and winter, and differences In city and country air. Variations 
with reference to rainfall are also discussed. 

A special study was made during the year of the acidity of tlio i^ir, the 
attempt being to separate the acidity which existed In the form of free gas 
and that which was held by the suspended matter of the air. The methods and 
apparatus devised for this experimental study are described in some detail. As 
a result of the investigations on this subject “it appears to be necessary to 
abandon the assumption that the air will be always acid, and to provide for 
the possibility of its being alkaline.** 

Atmospheric pollution, J. Owens (Brit. Assoc. Adv. Sci. Rpt., 87 (1919), 
pp. 4^9-4^0; abs. in Chem. Abs., I 4 (1920), No. 18, p. 2834), — ^The work of the 
Advisory Committee on Atmospheric Pollution, as recorded in the first five an- 
nual reports of the committee, is briefly summarized and discussed. The com- 
position of the atmospheric deposits is shown for four representative stations, 
Oldham, Sheffield, London, and Malvern, and a table Is given showing total 
atmospheric impurities during summer and winter for 20 stations, including 
towns and open country, from 1914 to 1918, inclusive. 

The data show that the annual deposits vary from 1.69 tozus per square 
kilometer at Malvern, representing countiy air, to about 90 tons per square 
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kilometer at Rochdale, which Is representative of industrial centers. In the 
latter case the deposits were slightly less In summer than In winter. The 
results indicate that “the soluble impurities tend to vary together and hare 
a distinct relation to the amount of rainfall.'* The insoluble ash is the only 
constituent showing a tendency toward a summer maximum. 

SOn^U^FEBTILXZEES. 

Soil alkali, F, S. Harris {Nojo York: John Wiley d Tne , pp» 

figs. 34) - This book is a text and reference work for stmlents of 
soils and others interested in arid agriculture, and is based largely on the 
work of the author at the Utah Experiment Station. The following cliapters 
are included, showing the logical arrangement and broad scope of the book; 
Geographical distribution, the origin of alkali, nature of alkali injury to the 
plant, toxic limits of alkali, native vegetation as an Indicator of alkali, chemi- 
cal methods of determining alkali, chemical equilibrium and antagonism, Ha- 
lation of alkali to physical conditions In the soil, relation of alkali to biologcal 
conditions In the soil, movement of soluble salts through the soil, methods of 
reclaiming alkali lands, practical drainage, crops for alkali land, alkali water 
for irrigation, and judging alkali land. 

A list of references to works bearing on the subject Is appt^nded to each 
chapter, and, In the case of unavailable publications, references t(» abstracts In 
filwpenment Slot ton Record, 

The distribution of titanium in soils and plants, Gkii.mann {Jour, Land to,, 
68 il920)t No, 2, pp. J07--J2}), — method for the determination of titanium in 
soils is described and analyses of a number of samples of different soils ar<* 
reported, from wliich it Is concluded that titanium occurs ratiier generally in 
soils. The content of titanium oxid varied from traces to 1 i>er cent, aiid in 
general can be reckoned to vary from 0.3 to 0.6 per cent. 

Analyses of plants slio>\cd the presence of titanium oxi<l in alnuist all ease.s, 
the content being greatest in tlie green parts of plants. 

Soil colloids, P. Kurenuero (i>ie Bodenkolloide. Dresden and Leipzig; 
Theodor Steinkopft, IBIS, 2. ed., rev, and enl„ pp. figs. 12),- This is 

the second revised and enlarged edition of this book (K. S. U., 34, p. 516). It 
seems to have been largely rewritten, and the Increase in size indicates the 
growth of the knowledge of the subject even during the war. 

Studies ou evaporation from different soils, E. IvatlGEB {Inlematl, Mitt, 
Bodeiik., to {1920), No, f- '2, pp, 1^13), — Studies on the influence of a sand cov- 
ering on evaporation from moor soils are reported, showing that in dry seasons 
the evaporation was less fi*om the sand-covered soils than from those not sand 
covered. Rainfall reversed this situation. The difference In evaporation in- 
creased with the frequency of rainfall and decreased with the amount of rain- 
fall The amount of sand covering had only slight influence on the amount 
of evaporation. 

Studies of evaporation from clay soil and coarse and fine sand soils showed 
that the percentage of the original water content evaporated was least from the 
clay soil and greatest from the fine sand. When saturateti, the evaporation was 
greater from clay soil than from a light loamy sand op pure coarse sand. 

Boll survey of Fayette County, Ala., A. M, O'Neal, jb., »t al. (CT. B, Dept 
Agr,, Adv, Sheets Field Oper, Bur, Soils, 1917, pp, 40, fig, 1, map i).-— This sur- 
vey, made in cooperation with the State of Alabama, deals with the soils of an 
area of 896,860 acres lying partly within the Appalachian Mountain and Plateau 
and Coastal Plain provinces In northwestern Alabama. The topography ranges 
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from almost level or rolling to strongly rolling or mountainous. The drainage 
is usually good. 

The soils are of residual, sedimentary, and nlluvlal origin. Tncludlng rough 
broken land, 18 soil types of 9 series are mapped, of which the Huston fine 
sandy loam, Hanceville silt loam, and Huston sandy loam cover 14.4, and 
11 per cent of the area, respectively. • 

Soil survey of St. Clair County, Ala., H. T. A. Hurke and N. E. Bell (17. S. 
Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 10 J7, pp. 7/d, fig. 1, map 1). — This 
survey, made in cooperation with the State of Alaiairna, dt;als with the soils 
of an area of 405,120 acres lying in the Appalachian Mountain region in north- 
central Alabama, which topographically consists of mountains, ridges, and nar- 
n)w and broad lowland belts. The area Is well dralnwl with the exception of 
the stream bottoms ami some of the flatter upland ai*rnis. 

The soils are of residual and alluvial origin. Iiiclnding rough stony land, 
30 soil types of 15 series are mapped, of which the Hanceville stony loam 
Is the most extensive type. 

Soil survey of Lowndes (Hmnty, Ga., D. D. and N. M. Kiuk {U. S. 

Dept. Agr., Adr. Sheets Field Oper. Bur. Soils. 10 Jl. pp SG. fig. 1, map I ). — 
This survey, made in eooperation with the Georgia State College of Agriculture, 
deals with the soils of an area of 332.800 acre.s lying within the Coastal Plain 
province in extreme southern Georgi.n. The surface features comprise gently 
rolling uplands, flatwoods, an undulating to strongly rolling section, and large 
swampy alluvial belts. The drainage conditions range from voi*y good to 
poor. 

Tlie soils are of residual and alluvial origin. Including swamp, 19 soil types 
of 9 series are mapped, of wliich the Norfolk fim' sandy loam, swamp, and 
Leon fine sand cover 18.8, 13.2, and 31.5 per cent of the area, respectively. 

Soil survey of Pierce County, Ga,, E. T. Maxon and N. M. Kibk (U. 8. 
Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 101H. pp. 2 . 9 . fig. /, map /). — 
This survey, made In cooperation Avith the fleorgin State College of Agri- 
culture, deals with the soils of an area of 321,480 acres lying entirely within 
the Coastal IMain province in south eastern Gc‘orghi. The area is a fiat, feature- 
less plain characterized by sections of loose sandy soils and poor drainage. 

Tlie soils are of sedimentary and alluvial origin. Including 10.4 per cent 
of swamp, 38 soil types of 8 .series are mapped, of Avhii-h the Plummer sand 
covei*s 22 per cent of the area. The Norfolk series is the most important agri- 
culturally. 

Soil survey of Nez Perce and Lewis Counties, Idaho, J. IT. Aoek ffhd P. P. 
Peterson ( 17 . S» Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 7917, pp. S7, pis. 
S, figs. map 1). — This .survey, made in coi»peration with the Idaho Experiment 
Station, deals with the soils of an area of 0iT0,tlK) acres In the west-central 
part of the northern extension of Idaho. The area consists mainly of gently 
sloping plateaus traversed by deeply cut stream canyons. 

The soils are of residual, loesslal, and old and recent alluvial origin. In- 
cluding rough stony land, rough mountainous land, and riverwash, 14 soil types 
of 9 series are mapped, of which rough stony land and rough mountainous 
land cover 23.8 and 19.4 per cent of the area, respectively. Of the classified 
types the Palouse silt, loam, Nez Perce silt loam, and Southwick silty clay 
loam are the most extensive, covering 16.4, 11.9, and 11.5 per cent of the area, 
respectively. 

Soil survey of Chenango Comity, N. Y., B. T. Maxon and W, Seltzer (17. 8, 
Dept Agr,t Adv, Sheets Field Oper, Bur. Soils, 1918, pp. 57, fig. 1, tmp 1). — This 
survey, made In cooperation with the New York State College of Agriculture, 
deale with the soiia of an area of 672,160 acres lying along the northern border 



212 


EXPKBIMEKT STiLTlOH BEOOBB. 


fTol.44 


of the Allegheny Plateau In south 'Central New York. The surface varies from 
rolling to hilly* The area Is well drained, except In some parts of the valleys. 

The soils are mainly of glacial origin. Including meadow and muck, 22 soil 
types of 11 series are mapped, of which the Lordstown, Wooster, and Volusia 
jBdlt loams cover 28.3, 19.6, and 14.2 per cent of the area, respectively. 

Soli survey of Bertie County, N. O., R. C. Jukney and S. O. Perkins (U, 8. 
Dept. Agr,^ Adv. Sheets Field Oper. Bur. Soils, 1918, pp. 84, fig. 1, map 1 ), — 
This survey, made in cooperation with the North Carolina Department of Agrl* 
cultui’e, deals with the soils of an area of 436,480 acres lying almost entirely 
In the datwoods section of the Coastal Plain province In northeastern North 
Carolina. The topogi’aphy ranges from flat to gently rolling or rolling, and the 
drainage is Inadequate. 

The soils are of residual and alluvial origin, and their texture Is prevailingly 
fine. Including swamp, 22 soil types of 12 series are mapped, of which swamp 
covers 15.6, Coxville silt loam 16.2, and Dunbar very fine sandy loam 14.9 per 
cent of the area, respectively. 

Origin and properties of red soils, W. Graf zu Leiningen {Internatl. Mitt 
Boden., 7 (1917), Nos. 1-2, pp. 39-65; 8-4, pp. 176-204 )- — A summary of the re- 
sults of work by others bearing on the subject is given, together with a report 
on studies of the origin, geology, and physical, biological, and chemical prop- 
erties of the red soils of the Mediterranean region. 

These red soils are considered to be the weathered residues of Impure lime- 
stones, and on this basis are described as a mixture of free colloidal Iron and 
aluminum hydroxids and different amounts of clay. Alkalis, especially lime 
and magnesia, are present only in small amounts and are considered as red 
soil impurities. These red soils were found to be highly plastic, tough, and 
sticky and to swell on becoming moist and shrink on drying out. When heated 
they became darker in color and burned to a hard glaze. 

It was found that sedimentation analyses did not give an exact and constant 
indication of the mefdianical composition of red soil, owing to the flocculating 
action of distilled water. Such analyses indicated, however, that particles of 
sizes from 0.000 mnu upw^ard have an entirely different color from that of the 
finest particles. The i)articles less than 0.02 mm. size consisted mainly of fine 
mica leaves, and the greater the particles the more evident it was tliat they 
consisted of unweathered material. 

Studies of the chemical properties of these soils showed that In general they 
redden blue litmus paper and have the power to absorb iron and ammonia 
solutioi®. It is noted that the absorbed ammonia Is firmly combined and is not 
entirely given off after lying for a week in the open air. Red soils containing 
some humus were found to contain nitrifying, denitrifying, and sulphur-trans- 
forming bacteria, while those practically free from humus were practically free 
from bacteria. 

Chemical analyses of red soils from several localities are Included, showing 
that these soils are closely related to laterlte In composition. A bibliography Is 
appended. 

soil studies in the needle forest region of northern Sweden, O. Tamm 
(Meddel. Stat. Slcogsfors^ksanst, 17 (1920), No. 8, pp. 49^00, pis. 4, figs. 88).— 
The results of eight years* field studies on the physical and chemical prop^es 
of the different podsol soils of the forest regions of northern Sweden are re- 
ported. 

The original strata of the soils of the region in general show the efthcts 
of d complete weathering as Indicated by studies of their clay constituents. All 

the coarser strata have a very uniform granitic oompoaitlan^ which Is In^ 
only slifi^tly by the size of grains. It is concluded that, in geoeM. 
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mechanical and physical processes have had little influence in the formation 
of these podsols. 

The formation of ortstein is also discnssed at length. It was found that 
the forest soils of the region are well supplied with minerals containing nutri- 
tive constituents. The lime content, however, occurs largely in insoluble 
forms, and where it occurs as carbonate is rapidly leached out. Thp forma- 
tion of blelch erde in these soils has tended to impoverish them. The blelch 
erde formations are almost free from colloidal matter and therefore poor in 
adsorbed nutritive constituents. The occurrence of apatite is apparently of 
importance, owing to its content of phosphoric acid and soluble lime. 

It is concluded that ikkIsoI and ortstein formations are of no great significance 
from the forestry standpoint, and that the problem of Improvement of the pine 
forest soils lies mainly In the treatment of the so-called humus strata. On 
the other hand, improvement of pine heather soils depends not only upon the 
treatment of the humus strata but also upon the maintenance of moisture con- 
ditions in the surface soil. 

Variation of composition of adjacent soils, G. Veenet {But Agr, Inst, 
8ci, Saigon [Cochin China 2 (1920), No. 9, pp. 26S-268). — Analyses of eight 
samples of soil taken from within a radius of 100 meters in a rice field showed 
marked variations in physical and chemical properties, caused by the slope 
and close proximity to a sli’eam. Similar variations in physical and chemical 
propcu’tles were also found in other soils growing different crops. 

Conservation of the soil (Kansas Sta. Rpt. 1919, pp. 14-23). — Progress data 
from a number of soil conservation projects at the station are reported. 

The results of crop rotation experiments indieate the general influence of 
different fertilizers on corn, wheat, and alfalfa. 

The Investigation of the effect of prolonged production of alfalfa upon soil 
fertility was continued (K. S. K., 42, p. 425) showing that the most significant 
changes are confined to jthe first 7 In, or surface soil. 

In the subhumld section the cropped soils contained 26 per cent less carbon 
than the soils In native sod and the alfalfa soils 17 per cent more carbon than 
the soils continuously cropped, hut 10 per cent less than the soils in native sod. 
In the seinlarid section the cropped soils contained 30 per cent less carbon 
than the soil in native sod and the alfalfa soils 23 per cent more carbon than 
the cropped soil, but 9 per cent less than the soil In native sod. Nothing was 
found to Indicate tlmt the growing of alfalfa has changed the carbon content of 
these soils. 

In studies on tlie Influence of absolute reaction of the soil soluti51i upon 
Azotobacter It was found that approximately 40 per cent of the soils examined 
failed to show the presence of the Azotobacter group of organisms and pos- 
sessed a correspondingly low nitrogen-fixing ability. The presence or absence 
of Azotobacter appeared to be correlated with the absolute reaction of the soil 
solution. As far as examined, those soils from which the aqueous extract 
showed a H-lon concentration greater than 1X10“* did not contain Azotobacter, 
while those with a less concentrated H-lon extract contained Azotobacter. The 
degree of acidity tolerated by pure cultures of Azotobacter appeared to be a 
H-ion concentration of approximately IXIO’*. Field and laboratory experi- 
ments i^dwed that when an excess of calcium carbonate was added to a soil, the 
acidity of which was too great for the growth of Azotobacter, and at the same 
time title soil was Inoculated with this group of organisms, a vigorous Azoto- 
hacter flora was established. The addition of lime without the addition of the 
organisms was without effect in the laboratory. Under field conditions where 
l^e organisms eg;ist in the immediate vicinity the artificial addition of the 
organtsms In order to establish an Azotobacter flora appeared to be unneces- 
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sary. I'he quantity of inoculum necessary to establish an Azotobacter flora In 
a soil rendered alkaline with calcium carbonate was very small. 

Tillai^ investigations showed the importance of early summer seed-bed 
preparation for wheat, and indicate the possibility of economizing on the depth 
of plowing by the practice of a rotation. In cropping wheat continuously, 
July plqsjvlng 6 to 7 in. deep produced the greatest yield, August plowing re- 
duced the yield about 1 bu. per acre. Disking in July and plowing in Septem- 
ber only reduced the yield a little less than 8 bu. per acre, while plowing in 
September without the July disking reduced the yield bu. Early plowing is 
considered preferable to early listing, but early listing is preferable to Septem- 
ber plowing without disking in July. 

Nitrification was found to be as active in a bare soil with weeds removed as 
in a soli cultivated 6 in. deep. There was little difference between the midsture 
contents of the two soils. Moisture did not appear to be a determining factor in 
nitrification. 

Parcel size experiments, W. ScHNEmKwiNo, D. Meyer, and F. MUnteb 
(Arh. Dent, Landw. Oesell.^ No. 296 {1919), pp. 51 ). — Investigations on the use- 
fulness of different sizes and arrangements of plats in fertilizer experiments 
and their influence on the theory of probability are reported. Plats of 200, 
100, and 9 square meters In area were used, with and without untreated bare 
plats between them. The crops were sugar beets for two years, summer wheat 
for two years, and winter i-ye for one year. Sodium nitrate was used in vary- 
ing amounts for fertilizer. 

It was found that the plats having untreated bare plats 80 cm. broad 
between them were not suitable for fertilizer tests, since they produced too 
high a yield and did not properly indicate the effect of fertilization. The 
yields from the different sized i)lats w’hich bordered on each other corresponded 
rather ch^sely when estimated on the acre basis, especially where fertilization 
was relatively heavy. Whore fertilizers were so applied as to be limited in 
distribution by the last drill row of a plat, tio noteworthy influence of such 
fertilization was exercised on neighboring plats. The difference between the 
highest and lowt'st Individual yields reckoned on the acre basis were greater Uie 
smaller the plats. While, according to the theory of probability, the iiu'rcased 
yields obtained by fertilization were quite uniform from plats of one size, 
there was not sufiiclent correspondence in the increased yields obtained from 
pints of different sizes. 

lleinonstration fertilization: Statistical and exact field fertilization cx« 
pcrimgvits, 190X1-11I1S, M, Hoffmann (Art). Deut. Landw. No. 299 

(1919), pp. Vin+219, pU, — ^This is an extensive report of a large number of 
experiments designed to demonstrate the normal action of artificial fertilizers 
in crop production and the rational utilization of artificial fertilizers, potash 
in particular, on German soils. It is apparently a direct educational effort to 
promote the use of artificial fertilizers as a means for increasing food pro- 
duction. 

Basis for meadow fertilization according to results of long time experi- 
ments, Ahr and C. Mayb (Freising IQermanp'i: Dr. F. P. Batterer Co., 1919, 
PP* — Five years’ fertilizer experiments on seven different meadows 

are reported, the purpose of which was to establish a rational basis for meadow 
fertilization. 

The experiments included studies of the action of potash and phosphoric 
acid alone and In combination, the relative action of different nitrogenous fer- 
tilizers, the relative value of phonolite and jiotash salts with and without 
different nitrogenous fertilizers, the value of early, medium early, and Into 
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fertilization with phosphoric acid and potash, and the residual action of the 
fertilizers used. Apparently the main feature of the results obtained was the 
importance of potash fertilization for meadow soil, which was always greater 
than that of phosphoric acid fertilization. Phonolite was found to be an 
effective potash fertilizer for meadow. Nitrogen fertilizers generally hfxd an 
uncertain effect on meadow soils, especially lime nitrogen and amin^niiira sul- 
phate. Sodium nitrate gave the best and most uniform results. The nitroge- 
nous fertilzers, in contrast to the potassic and piiosphatic fertilizers, sbowe<l 
almost no residual action. 

It is concluded that, owing to their strong fertilizing action on meadow 
soils, potash and phosphoric acid should be the main additions In the treat- 
ment of such soils. As a basis for their use it is pointed out that a strong need 
for potash exists when the first cutting of hay shows a low iKxtash content, 
but a high potash content in later cuttings shows the presence of plenty of 
potash in the soil. When iater cuttings of grass show a phosphoric acid content 
of less than O.Oo per cent, the deficiency in phosphoric acid in the soil Ls 
considered to be greater tlian is indicated by a low content of phosphoric acid 
in tlie earlier cuttings and vice versa. 

The det<‘rniination of fertilizer requirements of the soil on the basis of a 
botanical analysis of the hay crop is also discussed at some length. 

Influence of time of liming on utllizatiuix of stable manure, S. Rhodin 
(Meddcl. Ccntralonst. Foraohnv, Jordhmksotnrddct^ No. 200 {li)20), pp. 77).— 
Kxperiments with ten different reprcisentutive Swedish soils to determine the 
influence of the time of liming on the utilization of stable manure by wheat, 
rye, barley, and beets are reporttnl. 

Soils treated with stable manure were limed in late .spring or late summer. 
Analyses of 285 samples of tliese soils showed that liming did not in general 
increase the nitrate content of manured soils and that time of liming had ap- 
partmtly little lnfluen<‘e. The crop yields showed tlie same results. 

Fertilizer experiments with urine.— Stimulating action of copper and 
mercury compounds, O. Noltk {hHihlin<f8 Landw. ZUj., 6*.V (1920) ^ No, 7-8, pp. 

— Exi)eriments with mustard on sand soil to compare auimonium sul- 
phate, urine, urine absorbed in so-called iHimus carbon, urine treated witli 
copper, and urine treatxHl with a copper and mei'cury compound showed that, 
with the exception of the ammonium sulphate, liie mine treated with copper 
and mercury gave the best results both as regards total harvtist and nitrogen 
utilization. The urine conserved with humus carbon gave better results than 
plain urine. The experiments are to be continued and extended. - » 

The nitrogen in sewage, G, McGowan (Surveyor and Muniv. and County 
Engin,y 57 (1920)., No. 1477, pp, 40*^407). — ^This paper summarizes the sewage- 
nitrogen situation In England and Ireland, it being shown that of the nitrogen 
In human excrement approximately 94 per cent is present in the urine and the 
remainder in the feces. In England this nitrogen is estimated to amount to 
almost nine times the quantity used In the form of ammonium sulphate and 
sodium nitrate for agricultural purposes before the war, or to about four times 
the present use. Only a comparatively small portion of such nitrogen Is at 
presmit returned to the soil, and that consists mainly of the more unavailable 
compounds. 

An appendix by M. Flack is included on the nitrogen in the excreta of human 
beings, It being concluded that an average excretion of 2 gm, per person per day 
for the entire population is a fair allowance. 

Peat in K, W, CorraKLL (U. fif. Oeol Survey, Min. Resources V, S., 

1919, pt, 2, pp. — ^This report contains data on the production and 

use of peat in the United States during 1919, 
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The total production duriuff tbe year was 09J97 short tons* valued at $705,532. 
This was a decrease of 35 per cent in quantity and of 33 per cent In total 
value, but an increase of 44 cts. in price per ton, as compared with 1918. 

In 1919 almost the entire output of peat was used as a direct fertilizer and 
for a nitrogenous ingredient of commercial fertilizers. The total shipment of 
peat for ;thls purpose reported from 13 plants was 64,690 tons, valued at 
$557,240. This was 31 per cent less in quantity and 28 per cent less in valao 
than that reported in 1918. Peat was also used as fuel, stock food, and a source 
of alcohol. 

A list of peat producers in the United States is Included. 

Ammonium sulphate nitrate, a new German nitrogenous fertilizer (Bi 
Zuckerriihenbauy 27 {1920), No. 9-10, pp. 82, 8S, fig. i). —Ammonium sulphate 
nitrate is described, it being shown that It contains 27 per cent of nitrogen, 19 
per cent as ammonia, and about 8 per cent as nitrate. 

The direct synthetic ammonia process, R .S. Toub {Jour. Indus, and Engin. 
Chem., 12 {1920), No. 9, pp. 844-8S2, figs. 7).— This process, as used by the 
Nitrate Division, Ordnance Department, U. S. Army, is described and some data 
Included. 

The mechanism of the decomposition of cyannmid In the soil, G. A. 
CowiE {Jour. Agr. Sd. [England}, 10 {1920), No. 2, pp. 163-176, figs. 5). — Ex- 
periments conducted at the Rothamsted Experimental Station on soil under 
natural conditions, using amounts of cyaiminld comparable with those used in 
practice, are reported. 

The results failed consistently to show any appreciable amount of ammonia 
from the decomposition of cyanamld in sterile soils. The addition of cyanamld 
to such soils was fouiwJ to lead to an accumulation of urea, which persisted as 
such as a result of the suppression of the urea-decomposing organisms. The 
addition of cyanamld to soils heated to 100“ C. did not lead to an limnediate 
production of ammonia but yielded urea, which then decomposed into ammonia 
after the recovery of the appropriate organisms. On the other hand, there 
was a rapid and progressive production of ammonia arising from the decomposi- 
tion of cyananrld in unheated normal clay and sandy soils. 

It is concluded that cyanamld in the soil is normally converted by a purely 
chemical process Into urea, and that this change is not dependent upon the 
activity of microorganisms. The urea is then broken down to ammonia by a 
change which the data indicate is produced by soil organisms. Such decompo- 
sition appeared to be more rapid In clay than in sandy soils, and did not occur 
In impute quartz sand, peat, or fen soils. The study did not reveal the exact 
nature of the decomposing agent In the soil. 

Nitrogen of the cyanidi group in fertilization, R. Perotti {A tti. B. Avcad. 
Unm, 5. ser., Bend. Cl. 8(H. Bis., Mat., e Nat, 29 {1920), V, No. 5, pp. 206-210). -- 
Studies are reported from which the conclusion Is drawn that under suitable 
cultural conditions, particularly in the presence of a proper proportion of 
sources of energy, such as glucose, different forms of microorganisms can utilize 
the nitrogen of potassium cyanid In their nutrition, and that under ordinary 
conditions in soils such circumstances are easily obtainable. 

Field experiments on the actiou of different nitrogenous fertilizers, P. 
Waoneb {Ber. Landw. Beicksamte Innem. No. 40 {1916), pp. This 

is a combined report of experiments conducted at seven German agricultural 
experiment stations, having a duration of from three to nine years, on the 
r^tive fertilizing value of the nitrogen in calcium nitrate, lime nitrog^, and 
liquid manure as compared with that in sodium nitrate and ammonium wdr 
phate. 
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Of all the fertilizers used, sodium nitrate stood first in activity and in the 
utilization of its nitrogen. Calcium nitrate gave almost as good results as sodium 
nitrate* Ammonium salts gave results within from 7 to 8 per cent as good as 
t}iose given by nitrates on potatoes and above-ground crops, while on beets 
they gave yield Increases within 36 per cent of those given by nitrates and 
showed a nitrogen utilization within 25 per cent. The better results given by 
sodium nitrate with beets is attributed in part to its sodium eon tent. On soils 
rich in lime and relatively poor in clay constituents, the maximum results 
were obtained with the ammonia nitrogen when the ammonium salts were 
mixed with superphosphate. Maximum results were in general obtained from 
the ammonium salts when they were used alone and applied to summer crox>s 
before seeding. A sufficient lime content of the soil was also necessary. 

The results obtained with lime nitrogen were more uncertain than those 
with ammonium salts and were on the average not so good. The effectiveness 
of lime nitrogen reached 75 per cent of that of sodium nitrate for above-ground 
crops and only 57 per cent for beets. There was considerable nonuniformity 
in its action. It was best applied several weeks before the growth of winter 
crops, and It was found inadvisable to add it to snow covered or too damp 
soil. Best results wore obtained when it was thoroughly incorporated In the 
soil. 

Liquid manure gave practically as good average results as the ammonium 
salts. Better results were obtained with beets than wiUi above-ground crops. 

The Unitc'd States’ search for natural deposits of soluble potash, H. D. 
Ruhm (Jour, Indus, and Engin, Chew,, 12 (1920), No, 9, pp. 837-840, figs. 2).— 
The author briefly reviews the history of the welLlmown natural deposits of 
soluble potash, particularly those In Germany, and apparently believing in the 
existence of similar deposits in the United States, urges that the Government 
investigate the potash resources of some of the eastern States where the potash 
can beat be utilized. 

Cooperative experiments for the composting of phosphate rock and sul« 
phur, W. B. Elijsi'T and W, G. Habbis (Soil 8ei., 10 (1920), No. 4, pp. 313- 
325).— Experiments conducted at the Virginia Experiment Station to determine 
the changes that take place when phosphate rock Is composted with clay loam 
soil, sulphur, and manure ai*e reinjrted. 

Pour corniest mixtures were studied as follows: (1) Soil, rock phosphate, 
and sulphur, (2) soil and rock phosphate, (3) soil, manure, rock phosphate, 
and sulphur, and (4) soil, manure, and rock phosphate. It was found that the 
addition of sulphur to a comt)ost of soil and rock phosphate Increased tie avail- 
ability of the phosphoric acid, but not to the same extent as when manure was 
added to a compost of soil, rock phosphate, and sulphur. In the second and 
fourth compost mixtures described above, without sulphur, tliere was no 
appreciable Increase in the availability of the phosphoric acid. 

Sulphur oxidation was found to precede the increase of available phosphoric 
acid. The addition of phosphate to manure slowed up the fermentation, and 
there was a loss of only 67.8 per cent of dry matter and 48.21 per cent of 
nitrogen in two years. At the same time there was an Increase In nitrate 
nitrogen and a loss In ammoniacal nitrogen. The addition of sulphur and 
phosphate to manure checked the fermentation to a greater extent tlian the 
phosphate alone, there being a loss of only 48.77 per cent of dry matter and 46.44 
per cent of nitrogen In two years. Here, however, the increase In ammoniacal 
nitrogen was balanced by the loss in the nitrate nitrogen. All the Virginia 
soils tested had some eulfol^ying power, but there was a very great varlatioii 
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among the different soils. The majority of these soils oxidized less snlphor 
than was found by previous studies at the Kentucky and Iowa Stations. 

The results obtained so far are not considered to Justify the recommendation 
that Virginia farmers conduct experiments along similar lines, since the for- 
mation of available j^hospborlc acid is too slow to meet their needs. 

The infneitce oC initial reaction on tlie oxidation of sulphur and tiie 
formation of available phosphates, O. Lipman and J. S. .Ioffe (Soil Set,, 
to (JBBO), Vo. PP- 927SS2, jfigs, 2 ), — Studies conducted at the New Jei‘sey 
Experiment Stations are reported vrhich showed that there was no advantage 
in starling the composting of rock phosphate, soil, and sulphur with a rela- 
tively high hydrogen-ion concentration through additions of sulphuric acid. On 
the other hand, evldem^e was obtained that such advantage may be had In 
mixtures of a different composition. The data relative thereto are to be 
reported later 

Methods of applying lime, J. A. Slipher (Natl, Lime Af^ftoc., Trade Bnl, 
10$ (1920), pp, [-J], figs, 2), — Methods of incorporation of lime with soil are 
discussed. 

The nso of molasses as fertilizer on the island of Manritlns, P. de Sornat 
(Bnl, Assoc. Chim. Su 0 \ ct Distill., $7 (1919), No. 6, pp. works 

of others bearing on the sul)Je(‘t are summarized, and cvperluK'nts on virgin 
and cultivated soils are reported. These showed that waste molassos from the 
sugar industry Is a valuable nitrog(‘noiis and poUissic fertilizer for the soils of 
the island. However, 11 is concluded that the effectiveness of molasses Is not 
limited to the action of its fertility constituents, but Includes other as yet unde- 
termined factors. It was found to be particularly active in promoting the 
growth of young cane, and its general use for this puriiose is I’ecommendod. 

Carbonic acid gas to fertilize the air, A. (Iradknwitz (Sci, Amcr., J2S 
(1920), No, 22, pp, 549 , $57, pgs. ,S). — brief account is given of work by 
F. Riedel, at FiSsen-on-Ruhr, In using the purified gases from blast furnncM's in 
greenhouses and plat experiments wiih various crops, including castor bean, 
tomatoes, cucumbers, spinach, potatoes, barley, and lupines. The air of the 
greenhouses was charged with the gases through perforated piiny?. The air 
surrounding the plants grown in the open was supplied with the gases in a 
similar way. The purified gases contained 20 *per cent of carbon dloxld. 
There was a marked Increase of production, both In gr(*enliouses and In the 
(^n, by the application of the gases and no Injurious effects. 

AGKICTJLTUEAL BOTAHY, 

• 

The evolution of plants, N. BEBisfAHO (L* Evolution dcs Plantes. Paris: Lihr, 
P4liw Alcan^ 19t0, pp. XXXII*^S14, flgs. 29). — This book is one of the Noiivelle 
Collection 8clentifiqiie. After R preface by J. Oostnntin, the author deals, In the 
first part of the book, with the general laws and included facts of evolution ; 
in the second, with the higher plants as regards morphology and systematiza- 
tion ; and in the third, with certain hypotheses and special developmental facts 
and features. 

Inheritance of sex in Mercurlalis annua, 0. Yampolsky (Amer, Jour, Bot, 
6 (19X9), No. 10, pp. 410-442, pls, 4^ fiO- — ^Thls paper, following up that pre- 
viously noted (K. R. S., 36, p. 522), deals with male, female, and mohmclous 
cultures of Af. onntio. < 

While the results tend to bear out the well-known breeding law that ''like 
tends to beget like” in case of sex as well as of other characteristics (males 
tending to produce males and females to produce females), the sporadic occuru 
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reDce in varying numbers of flowers of the opposite sex on either form makes 
It appear that sex Intergradation Is an actual condition to be recognized in 
plants. The rather sporadic appearance of flowers of the opposite sex upon a 
plant points also to the fact that sex determination Is not absolute. 

The condition of sex Intcrgradatlon points to tlie fact that a theory of sex in- 
heritance which assumes fixed sex factors segregated at the time of# the re- 
duction division can not account for the production of sex intergrades. In a 
discussion of sex determination in plants in which alternation of generations 
regularly occurs, both generations should be borne in mind. An examination 
of the literature is said to bring out the fact that the sex of either one of the 
generations in cryptogamlc and phanerogamic plants is not fixed. ResuHs in 
inheritance of polygamous species tend to bear out the conception that in such 
forms gametes of graded potencies exist, this being true of the egg as well as 
of the male gamete. It is thought that this, together with the behavior of selfed 
females and males as in M. annua, may explain fluctuations in the expected 
1 : 1 ratio. 

The occurrence and Inheritance of sex intcrgradatlon In plants, O. Yam- 
ponsKY (Amer, Jonr, Hot., 7 {1920), No. 1, pp, 21^8) . — Having, in the paper 
above noted, called attention to sex intergradntion in Mcrcurialis amiva in both 
male and female cultures, the author draws largely upon the same material for 
the discussion here givcm of the general question of sex iiitergrades as they 
occur in flowering plants. 

It is regarded as (.‘crtain that sex in Mercurialis Is a fluctuating rather than 
a fixed character, expressing itself in a wide range of sex Intergrades, and 
Including ns extrenu's some pure male and some pure female plants and midway 
between tUi' extremes highly fertile momrcioiis forms. The sex Intergrades here 
are all highly and equally fertile, and no suspicion of abnormality or of patljo- 
loglcnl conditions can attach to them. That there is a tenden<*y t6 pure dimeism 
seems highly probable, but the transition from hermaphroditism is still rep- 
resented by ail possible gradatloiis, showing most convincingly that theories of 
sex detorinlnation based on tlie segregation of fixed unit factors can have no 
significance for such tyi»es. 

Male cultures of M. amiua, while they do not show the tendency toward 
intorgradations as often as do the females, nevertheless bring out \ery clearly 
sex gradations in sex potency. In ^lercurialis, though the species is pre- 
vailingly dlmclous, it Is assumed that the potentialities for the development of 
both sexes ara present in practically all the individuals of the species, evidence 
nowhere appearing that sex Is determined in this plant by the presfK' ce or 
absence of a sex -determining factor. Individuals which remain puixdy male 
or purely female throughout are not to be conceived as very different from 
tho.se which produce a few fioworg of the opposite sex. 

No evidence is offered regarding the localization of the sex difference either 
in a special part of the plant or in a special part of the e'en. Sporadic flowers 
of the other sex may occur anywhere on the plant and at any stage of its de- 
velopment, their occurrence being comparable to that of bud variation and show- 
ing supposedly that the organism may contain latent potentialities as well as 
visibly expre.ssed characters. The production of a few flowers of the other 
sex is not considered to alter essentially the sex character of the plaiU. as a 
whole, which Is regarded as still prevailingly male or feniale and as trans- 
mitting its sex as such. The behavior of prevailingly dioecious Mercurialis 
plants with reference to sex transmission seems to show that they are unit 
individuals male or female in a very strict sense, but it Is considered clear that 
the dlteclous condition is only an extreme, a climax condition In the evolution 
of sex differentiation. The data presented in considerable detail are thought 
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to indicate that the transition from the hermaphroditic and monoecious to the 
polygamo-dloecious and dioecious condition is going on at numerous and widely 
distributed points in the orders and families of seed plants. 

Sex intergradation in the dowers of MercuHalis anniia^ C. Yampolskt 
{Amer, Jour. Bot., 7 (19^0), No, d, pp, 95-100, pi. i).-~Thls Is largely a syn- 
thetic d? 3 Cusslon of papers previously noted, as indicated above. In the flowers 
of Mercurialis under observation, very elaborate and varied transition stages 
appeared of stamens into pistils and of pistils into stamens. 

The variations noted as occurring in the three kinds of flowers appearing 
in Mercurialis, namely, male, female, and monoecious, are practically number- 
less. With the female flower as one extreme and the male flower as the other, 
flowers may grade all the way from each extreme to the other. While It has 
not yet been determined whether Intergradation is here accompanied by sterility, 
the indications from the appearance of the pollen and the ovules suggest that 
total sterility does not occur. 

The condition of intergradation within a series of flowers on a single plant 
Introduces considerations bearing upon the question of when and how the sex 
of each flower is determined. The Anlagen or determiners. If there be such, 
must be different for the different flowers according to the arrangement of 
their parts. It must be borne In mind that In this so-called monoecious form of 
Mercurialis the sex of the plant changes In the course of the plant’s develop- 
ment. The initial flowers are female. Several weeks after germination the 
young plant produces female flowers, and only female flowers are produced 
for several months. Then a few male flowers or hermaphroditic flowers appear. 
These increase In number as the season advances. As far as the whole plant 
is concerned, there Is a periodic alteration of sex. A factorial hypothesis for 
sex can not explain these results. It would seem logical to assume that the 
sex of the flower is determined at the time of its formation and not when the 
plant of which it is a part Is in the fertilized egg stage. In the various tran- 
sitional forms there seems to be no definite factor which determines the sex of 
the flower; pistil passes into stamen and stamen Into pistil at any time in its 
development. The argument for strict sex segregation is obviously nullified 
because of the behavior of these forms. The line of demarcation between 
wJiat is male and what is female is wavering and vague. The evidence brought 
out here tends to emphasize an epigenetic condition for sex rather than the 
presence of definitely localized qualitative or quantitative factors. 

Growth and variability In Helianthns, H. S. Reed (Amer. Jour. Bot., 0 
{1919% No. 0, pp. 252-271, figs. 8). — Growth and variability of a group of sun- 
flower plants, under tolerably uniform field conditions, were measured by 
taking weekly records of the height of each plant during the grand period of 
growth, and the data so obtained were subjected to analysis. The facts cited 
led to the assumption that the relative size of plants is dependent upon in- 
ternal genetic factors rather than external casual factors. Evidence was ob- 
tained that height was determined by factors which were distributed at random 
through the population. Further support for the assumption was found In the 
fact that plants In the extreme classes were less variable in regard to the mean 
relative height than plants in the Intermediate classes. 

The ecological relations of roots, J. B. Weaveb {Carnegie Imt. Wash. Pub. 
292 {1919), pp. 1-128, pis. 86, figs. 55), — Studies noted previously (E. S. R., S2, 
p. 020; 41, p. 327) were extended in June, 1918, to the Great Plains and sand- 
Mil region of Colorado, also to habitats around Pikes Peak. This paper con- 
tains accounts of the study of roots as regards their character, depth, and dis- 
tribution in about 140 species of plants, including shrubs, grasses, and some 
noxious weeds. Approximately 1,150 individual plants were examined in ehdid 
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communltiett^ namely, the prairies of eastern Nebraska, the chaparral of south- 
eastern Nebraska, prairies of southeastern Washington, the plains association 
and sandhill subclimax of (Colorado, and the gravel-slide, half-gravel-slide, and 
forest communities of the Kocky Mountains of CJolorado. The methods of pro- 
cedure are outlined with discussion. 

The roots examined, except as otherwise indicated, were of mature perennial 
plants. The practice was to examine carefully the root systems of a given 
species and write a working description of the type, which was used in com- 
parison, utilizing also photographs or often drawings. The work, observations, 
and discussions are given in considerable detail. 

Summary of notes on winter blooming at Washington, D. C., W. L. Mc- 
Atee {Biol. Soc, Wash. Proc,, 32 pp. 129-132). — The very mllrl winter 

of 191S-10 resulted in various unusual phenomena in the neighborhood of 
Washington, D, O., as regards the times of flowering of plants. These are 
divided somewhat arbitrarily into autumnal, late, early, and casual flowering, 
and lists are furnished under each head, with the observed time of flowering 
in case of each plant. 

Adaptation of nodule bacteria to nonlegumes, G. Blunck (Centhl. Baht. 
[etc.], 2. Abt.f 51 (1920), No. 1-4, pp. 87-90). — In a preliminary communication 
the author states the problems and conditions of adapting a nodule organism 
to a nonlegumlnous plant. An account Is to follow, stating In what degrees 
and in case of what plants the author has succeeded la accomplishing such 
adaptation. 

Steeping, pickling, and inoculation of seeds, L. Hiltner (Prakt. Bl. Pflan- 
zenhau u. Bchutz, n. ser., 16 (1918), Nos. 7-8, pp. 73-83; 9-10, pp. 105-tll).-^ 
Discussion is given of results obtained in the course of exi>erlments continued 
for several years In the treatment of seed of several sorts. It is thought that 
particular significance may attach hereafter to such treatments as applied to 
beet seed. 

Germination and further development of the embryo of Zea mays sepa* 
rated from the endosperm, D. 1. Andronescu (Amcr. Jour. Bot., 6 (1919), No. 
10, pp. 44^-452, pi. 1). — Having worked on the threefold problem to ascertain 
tlie germination and further development of embryos separated from endo- 
sperms and also from scutella, to find a proper medium for the germination of 
embryos which will furnish a substitute for the removed endosperms and 
scutella, and to ascertain the effect in heredity, if any, of this traumatism, the 
author gives an account with discussion of this w^ork as far as yet completed. 

It is claimed to have been shown that normal maize plants may be developed 
from embryos lacking endosperms. The germination of embryos under these 
conditions seems to pass through exactly the same stages as in case of the 
germination of whole seeds, although the process is slower. The lack of endo- 
sperm in germination influences specifically the root system of the young plants 
less than It retards the whole development of the plant. The tendency toward 
a longer growth of plants from embryos without endosperms Is reduced by the 
tendency of mich plants to lessen their number of internodes. The presence of 
endosperms appears to be beneficial in the process of germination, as well as in 
the farther development of the plants. 

A study of plasUds and mitochondria in Preissia and corn, W. 0. Twiss 
(Amer. Jour. Bot., 6 (1919), No. 6, pp. 217-234, 15).~~The author has traced 

In root-tips from the embryonic region backward in case of Zea mays an un- 
broken series of bodies ranging from mitochondria to plastids, seriation being 
less bbvious in Preissia, The existence of such definitely staining bodies (mito- 
chondria) as normal constituents of cytoplasm is regarded as pract* ^ally bey >nd 
8 
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question, tlioug;h the evidence for division of mitochondria and that for their 
function in heredity is regarded as inadequate, as is also that regarding the 
relations of the niitochondrla to the remaining cytoplasm and regarding the 
nature of the imbedding material. Rod staining bodies are present in the plas- 
tids of (^rn and In some cases also in those of Preissia. 

Endothia pigments. — II, Endothine red, C. E. Sanuo (Awcr. Jour, Bot.^ 6 
il9J9)f No, d, pp, 2Jt2-2$lt figs. S ). — ^All three of the pigments described In the 
first i)aper of this series by Hawkins and Stevens (E. S. R., 38, p. 225) are 
found in B. fiuens (pigment B abundantly). This species, grown in flasks on 
sterilised rice, thus constitutes an excellent source of material for the study 
of the red pigment. 

Considerations detailed are held to justify the conclusion that endothine red 
is probably roUittHi to members of the pyrot^atechin group. Further study is 
contemplated. 

Studies on the rapidity of distribution of solutes in plants, L. Bibch* 
Hibschi'eld {Jahrh, Wing. Hot, 59 U920), No. 2, pp. i7i-g62).— Though Incon- 
clusive as to the problem of transport of materials in plants, this work is claimed 
to have made clear a series of relations of significance as fundamentals in the 
pursuit of further studies in connection or close relation with transportation 
problems. 

The effect of potassium salts ou the anatomy of Dactylis glomerata, O. N. 

Ptmvis (Jour. Agr, Sci, [England], 9 (1919), No. 4, pp. S3S-S65, figg. 2S ). — A 
study at the Rotlmmsted Experimental Station of the effects of potassium salts 
on the anatomy of D, glomerata as here reported shows a yield of hay implying 
a normal season. 

It was found that in the early but not In the later stages the sclerenchyma 
walls were thinner in case.s where potash had been supplied. The lumlnu nere 
larger where potash li«ad been used in the absence of nitrogenous fertilizers, but 
the addition of animonluin' salts reversed this result. Potassium fertilizer did 
not alter the thickness of the walls, but produe<'d at first an increasw^^ hi the 
ratio of lumen to wall. Presumably potassium fertilizer reduced the strengtii 
of mechanical cells in tlie early stages of growth. 

The results here noted are hold to indicate that the Increased rigidity In 
plants supplied with potassium salts is not the result of anatomical strengthen- 
ing. It may be due to the physiological Influences of the salts or to changes 
in the chemical constitution of the plant. 

Thi^ distribution of alniniiinm ions in plant organisms, J. Stoklasa 
(Biochem. Ztschr., HS (1918), No. 4, pp. 292-322 ). — It Is claimed that xerophytes 
contains very little aluminum*, while hydrophytes have considerable proportions. 
Mesophytes in comparatively dry habitats have little, while those In moist situa- 
tions have much more, particularly in the subterranean portions. 

The action of vegetable enzyms on some organic substances, G. Oiami- 
ciAN and C. Ravenna (Ann. Chirn,, 9. ser„ 12 (1919), pp, 5-17 ). — ^Thls article 
covers mainly the same ground as one previously noted (E. S. R., 42, p, 120). 

Experiments cited are considered to show that even in pulverized plants there 
exist enzyms capable of determining selective oxidations, sometimes very ener- 
getic, and restating in transformations which are Indicated. The potentially 
oxidizing energy of plants (principally living plants) may be determined not by 
the more common oxidases, but more probably by protoplasmic enzynrn insoluble 
In water and In glycerin. The facts are considered to confirm the hypbthesie set 
forth in a paper previou.sly noted (B. S. R., 37, p. 632), namely, that plants 
possess some very efficacious means of eliminating organic residual lUhtterSi 
one bbio|;,oxidation« 
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Influence of sugars on the growth of albino plants, L. Knttdson and 
B, W, Lindstbom (Amer. Jour, Bot,, 6 (1919), No. 10, pp, the 

course of previous work by KmidHon (B. S. R., 86, p. 125) albino timothy 
saetllings omisionally occurred In the germination tests, and questions arose 
as to the Influence of carbohydrates on albino plants and as to their power to 
exist and develop on the exclusive basis of organic material derived ext%rnally. 
The occurrence In Mendellan ratio (25 per cent) of albinos in the progeny 
of a hybrid corn studied by Llndstrom (E. S. II., 39, p. 825) rendered it pos- 
sible to carry out these experiments. 

The albino plants failed to make sustained and marked growth when suiv 
plied with sugar. This failure is supposed to be exi>lalned by the inability of 
the plant to absorb sugar rapidly and In part also by the relatively slow rate 
of conduction. 

Uptake and anomalous osmotic coeflicients of glycerin and urea, H. 
Fitting {Jahrh. Wiss. Hot., 50 (1019), No. 1, pp. 1-~110). — Following up the dis- 
covery that t]\e isotonic coeflicients of a series of salts difl*ertid notably in cer- 
tain connections from the oxiiected values, the author has studied jienneability 
in different plants, the results of which are detailed with discussion. 

The influence of hydrocyanic acid on plants, (). Wehmkr (Bioehem. 
Ztschr., (1918), No. pp. 88^-515). — An account is given of the effects of 
hydrocyanic acid on a few plants, chiefly trees (tops, roots, and seed), as 
subjectiHl to the gaseous or solute form. 

Influence of mines upon land and live stock in Cardiganshire, ,T. J. 
(iKiBTrTH (Jour. Agr. SH. [England). 9 (1919), No. 4, pp. 806-395, pU. 18 ). — 
It la stated on an area of about 3, 900 acres within the sphere of influence of 
mine refuse in north Cardiganshire the unproductiveness of the land Is due 
largely to the presence In the soil of toxic substances, mainly lead and zinc, 
occasionally a little c(»p}K?r. Iron pyrites and marcasUe may also be ca\im\s 
contributory to the injury. Unfavorable changes In the iiiechaiiical comr)os|tlon 
of the soil led to deterioration of its physical projXTties, such as capacity to 
retain water. Leguminous crops are more susceptible than others. 

Lead appears to be measurably retained by hurnie or other colloidal sub- 
staiH'Cs. It can be absorbed and apparently enters into the comFH)sltion of the 
plant in minute quantities, but the poisoning of animals is due rather to lead 
dei)osited on the surface. 

Sodium silicate tends to mitigate the injurious effects of mine refuse. The 
most efl’ectiv^ remedy is an abundant addition of lime in excess of tlie so- 
called lime requirement 

Poisou ivy and poison sumac and their eradication, C. V. Grant and 
A. A. Hansen (11. 8 . Dept. Agr., Farmers* Bui. 1166 (1920), pp. 16, figs. 7 ). — 
This publication describes the weeds and their distribution and differentiates 
between these and harmless similar plants. The author discusses the poison- 
ous action of poison ivy and poison sumac and suggests preventive measures and 
remedies. 

The methods deemed efficacious In destroying polson-lvy growtli include spray- 
ing with salt brine (3 lbs. of salt to the gallon of water), repeated several 
times If found necessary at intervals of a week or two, pulling by hand or 
grubbing out small ams, .frequent mowing, and in fields, plowing followed by 
the cultivation of hoed crops. When poison sumac grows along the edges of 
paths or roads or in frequented places it should be cut off close to the ground, 
after which the roots should be grubbed out or killed by applying salt, crude 
oil, or chemicals to the newly cut surfaces and the surrounding sulL 
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[Report of work with Held crops in Kansas, 1018-19] (KarnoB 8ta* 
Rpt pp. 26-^%, S6, S7, 38, 81 ). — ^This reports the progress of work pre- 
viously noted (E. S. R., 41, p. 32). 

Kanrtd winter wheat again manifested its snperlority over other varieties 
by exceeding the average acre yields of Turkey, Kharkof, and local varieties by 
3.4, 4.2, and 3.6 bu., respectively, in about 250 experimental tests with farmers 
and at the substations. Local varieties were outylelded in all but 10 tests. 
In addition to its marked resistance to mat and winterkilling, tests indicate 
equality to other varieties as a milling wheat. 

Seeding wheat in furrows produced an average gain of 0.9 bu. per acre for a 
9-year period over seeding in the usual way. At the Colby Substation, wheat 
seeded in furrows on fallow land and on corn ground produced 3,2 and 4.4 bu., 
respectively, more than that sown by the common method, and at Fort Hays an 
average gain of about 2 bu. was secured by the furrow method. 

Sweet clover seeded alone produced good stands, but failed to germinate 
when sown with oats as a nurse crop. Kate of seeding was apparently not an 
Important factor, as good stands were secured with as little as 5 lbs. of seed 
per acre. Sendings in ]March and April gave better results than those made 
later. 

Crop improvement work included breeding work with wheat, corn, oats, sor- 
ghum, and minor cereals, and studies of disease resistance and of the factors 
Influencing winter and spring types. Promising wheat varieties included Kan- 
sas No, 2048 (Alberta Red), C. I, No. 5170, a beardless, hard red winter wheat, 
and a number of pure line selections of hard winter Defiance. In tests of 
Improved oat varieties, Kansas No. 5179 (Fulghum) made a 3-year average acre 
yield of 87 bu. as compared with 81 bu. for the highest yielding Burt, 72 for 
Red Algerian, and 70 for Sixty Day. In a comparison of yields of Fi corn 
hybrids with partmtal varieties, Pride of Saline X Minnesota No. 13 exceeded the 
average yields of parents by 8 bu. 

The 1918 results in the experiment on the effects of cutting alfalfa at differ- 
ent stages of growth emphasized previous findings showing the danger of early 
cutting and the possibility of delaying cutting without permanently injuring 
the stand. Analyses of alfalfa hay cut at different stages of maturity show In 
general that the percentage of protein is greate,st in hay cut in the bud stage 
and decreases slightly in that cut in each of the later stages. The full bloom 
stage, ^however, gave the highest total yield of nutrients. Early cutting of al- 
falfa plants stimulated the growth of grasses and weeds to such an extent that 
the hay from the fifth cutting of the bud-stage plats consisted of but 15 per 
cent of alfalfa. When cuttings were made In the full-bloom stage or later, no 
grass or weeds were found in the plats. 

Sweet clover cured in the sun was found to contain a higher pure protein 
content than that cured In the shade. The leaves contain about two and one- 
half times as much total protein and about three times as much pure protein 
as the stems, while the stems contain three to four times as much crude fiber 
as the leaves. 

When alfalfa was cut at four stages of maturity, 1.^ e., bud, one-tenth bloom, 
full-bloom, and seed-formation, samples being cured in the sun and in the shade 
and the process in each case of curing prolonged by sprinkling, the following 
chemical changes were found most pronounced : 

Prolonging the period of drying produced a larger amount of water-soluble 
nitpagen. Samples dried in the shade had a larger percentage of water-rsoluble 
nitr^en than those dried In the sun, and sprinkling Increased the amount <€ 
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water-soluble nitrogen for both. Prolonging the period of drying also Increased 
the amount of protein nitrogen. The samples dried In the sun had a larger per* 
centage of water-soluble carbohydrates than those dried in the shade. Sprink- 
ling decreased the water-soluble carbohydrates, both for samples dried in the 
shade and those dried in the sun. Samples dried in the sun and not sprinkled 
had four to five times as large a percentage of water-soluble carbohydrates as 
those dried in the shade and sprinkled. All changes were more marked in the 
alfalfa cut in the bud stage than that cut In the later stages. 

Results of State-wide tests of cereal varieties, rotation and fertilizer tests, 
and miscellaneous tests in crop production conducted in cooperation with 
farmers from 1911 to 1918 are said to show that acclimated varieties of corn 
are superior to Introduced varieties; the superiority of Kanred wheat for all 
soil types throughout the hard wheat-growing section of the State; the efficacy 
of phosphatic fertilizers on shale and sandstone soils for winter wheat, alfalfa, 
and clover; and the relative Inefficiency of the same fertilizers on the samcv 
soils for oats, kafir, and com. 

Where similar areas of dead pasture grass were burned at different dates, It 
was observed that burning cau.sed an earlier growth of grass and provided 
pasture earlier in the season, but the total yield, as shown by harvesting the 
hay from small plats, was smaller from the burned than from the unbumed 
areas. The soil on the burned areas was said to be warmer than on the un- 
burned areas throughout the season. 

Barnyard manure proved better than green manures for potatoes, although 
on land planted repeatedly to this crop, green manures have given fair returns. 

Variety yieldis of farm crops for 1920, M. E. McCollam {Washington 
fiffo.. West. Wash. Uta. Mo. Bui, 8 (mO), No. 7, pp. The leading 

varieties in 1920 with their yields per acre were as follows: Three Grain 
spring oats C8.3 bu., Gray Winter oats 39 bu., Coast barley 49.4 bu., Rosen rye 
86.7 biL, Brown Squarehead winter wheat 44.6 bu., Red Chaff spring wheat 30.8 
bu., purple vetch 16.2 bu., and Golden Vine field peas 31.5 bu. 

Seedings of oats at the rate of 100, 120, and 140 lbs. per acre resulted in 
respective yields of 46.7, 48.4, and 46.4 bu., and spring wheat sown at rate of 
90, 120, and 150 lbs, per acre yielded 30.2, 34.2, and 33,1 bu. per acre, re- 
spectively, indicating that the medium rates give best results for both spring 
, wheat and oats. When field peas were sown in amounts of 2.5, 3, and 3.5 
bu. per acre, the respective yields were 26.7, 34.9, and 38.4 bu. 

[Report of field crops work in Wisconsin, 1918 and 1919] (Wisconsin 
Bta. Bui $19 {19$0)t pp. $-26, figs. 12 ). — ^Thls describes the progress ol work 
previously noted (E. g. R., 42, p. 337). 

The work of A. H, Wright In furtlierlng the development of the hemp indus- 
try of the State is outlined. It i.s stated that Wisconsin now leads the country 
in hemp culture, growing about one-third the entire acreage of the United 
States. The average yield for the State during the year was about 1,100 
lbs. of total fiber per acre. Cooperative tests with the U. S. Navy have indi- 
cated that Wisconsin hemp is equal to the Kentucky product. Experiments 
with fiber flax conducted by Wright on tlie leading soil types of the State so 
far indicate that the crop can be grown In various portions of the State, 
especially in the northern counties, 

Efforts made by Wright to improve sorghum seed and studies of improved 
methods of manufacturing sirup are noted. Cooperative tests with farmers of 
the State confirmed previous results Indicating that varieties from States south 
and southwest mature too late for Wisconsin conditions. The possibilities of 
sorghum manufacture and the necessities of improved methods are noted. Bee 
also a previous note (E. S. B., 43, p. 385)« 
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In breeding for a type of corn suited to the forage needs of the dairy bus!- 
ness, E. J. Delwiche has found that Wisconsin No. 25» u selection from a cress 
between Wisconsin No. 8 and a small* early maturing yellow dent* ripened 
within 100 days at the Spooner Substation in 1910, producing 85 bu. of shelled 
grain per acre. In the hands of farmers, the yields ranged from 40 to 05 bu. 
of grali(; and from 8 to 35 tons of silage per acre. Chippewa Flint, a hybrid 
between two strains of white flint com secured from tlie Indians, has been 
selected for the northern portion of the State for hogglng-ofl! and grain pur- 
poses. 

Cooperative field trials with the cold>resistant strain of Uolden Glow devel- 
oped by B. I). I-ielth substantiated results of the previous season. When planted 
a week earlier than the parent variety, observations during the growing sea- 
son showed it to possess better development, more luxuriant growth, and greater 
vigor. 

Breeding work with sweet com was conducted by E. 1). Holden. When two 
lots of corn from single stalks bearing one ear and from single stalks bearing 
two ears were run through the cutter at the factory, it was found that the two- 
eared stalks yielded twice as much corn as the single-eared stalks. The two- 
eared stalks also possessed greater size and vigor than the average. This and 
similar tests Indicated the desirability of using the two-cared type as a basis 
for future selection. 

Work with small grains at Madison was conducted by Leith. Although 
Pedigree No. 1 Is more generally adapted to Wisconsin conditions than any 
other oats variety, it produced an 8-3 ear average of but 73.8 bu. on rich bottom 
land as compared with 74.4 bu. for Pedigree No. 7 for the same period, indicat- 
ing the superiority of the latter for the i)ec*uUar adverse conditions. Two-year 
average yields of promising h^’brid strains of oats liave ranged from 40 to 51 
bu. per acre. 

Rosen rye yielded 25.6 bu. of 48.8 lbs. weight ns compared with Pedigree No. 
2 rye with 42.1 bu, of 54 lbs. weight. Results do not warrant the substitution 
of Rosen for pedigree varieties on the silt loams of southern Wisconsin. 

Average acre yields of imllgreed winter wheat tested during a series of 
years ranged from 30.5 to 35.8 bu., while those of spring wlieats ranged from 
13.2 to 25.3 bu. The general trend of the data is held to show that winter 
wheat on the whole yields higher than spring varieties, and because of the 
lesser liability to emp falluiv the culture of winter wheat is generally recom- 
mended. Although about September 20 was found to be the optimum date 
for s^v«ding winter wiieat, seedlags as lute as October 10 did not suffer greatly 
in yield. 

Tests conducted by Delwiche at the substations in the northern part of the 
State revealed that winter wheat was a better crop than spring wdient. espe- 
cially at Ashland, Pedigree *No. 408, Bacska, a winter variety, made a 4-year 
acre average of 32 bu. while Marquis jjroduced but 14.0 bu. per acre during 
the same period. 

Several pi'digreed varieties of field and garden peas have been developed 
at the northern stations, Delwiche reporting notable success with pedigreed 
Scotch and pedigrcKHl Green varieties. The main objects in the improvement of 
canning varieties are considered to be yield and uniformity of rii)ening. In 
soy bean variety tests, Pedigree No. 1, a strain of Ehrly Black, has given the 
best average results. 

Scarification of legume seed in studies by 1^. F. Graber increased the germl- 
nabllity of sweet clover from 5 to 05 |)er cent. Alfalfa seed was improved to a 
lesser degree. Grimm alfalfa containing 20 to 25 per cent of hard seed was 
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Improved In germination from 35 to 17 per cent by scarification. These results 
are held to confirm those of other stations showing the desirability of scarifying 
where the seed contains over 10 per cent of hard seed. 

Sudan grass averaged between B and 4 tons of cured hay i)er acre during a 
4-year period in experiments nmde by (h II. Mortimer. Seeding with the grain 
drill produced the best hay yields although cultivated rows also gave good re- 
sults. When sown broadcast, from 20 to 25 lbs. of seed to an acre is considered 
sufficient The optimum planting period ranges from corn-planting lime until 
June 10. Growing the crop with soy beans is said to have mot the criticism 
of low protein content Co^^T;)eas, however, proved of little value in combina- 
tion with the grass, as the plants made but little growth. 

Experiments l)y Gruber on the desirability o! mixing timothy and alfalfa, 
previously noted (E. S. R., 42, p. 6B2), are described. Cooperative tests on the 
study of drought resistance are held to indicate that alfalfa Is decidedly more 
resistant toward drought than eltlier red or alslke clover. The more widely 
and finely branched and comparatively shallow^ root system of the clovers are 
considered the causes of poor resistance. Grimm did not show a greater 
drought resistance than common alfalfa. In fact, common alfalfa is said to 
have revived much quicker following a dry spell. 

Although sunflowers cut when the seeds were in the dough stage produced 
from 6.5 to 20.5 tons of forage according to rale of seeding, rust and drought 
are thought to have rendered the silage so unsatisfactory that .dairy cows re- 
fuaed to eat it. It is felt that more satisfactory results will be necessary to 
recommend the crop as a substitute for corn under tbe humid conditions of 
Wisconsin. 

Oomparlsons of various mt'thods of harvesting soy bean.s were made by H. W. 
AlberU. The use of the mow^er and the grain binder has been fairly successful, 
but the best results appear to be obtained by the use of a combined harvester 
and thrasher. Inoculation experiments indicated that soy bean nodule bacteria 
are capable of living under field conditions for a period of 17 years. Part of 
a field planted to soy beans In liK)2 was again .mvdtHl to soy beans in 1910. No 
nodules were found on the roots of plants on that part of the field that luid 
never grown soy beans, while all the plants examined on the other portion of 
the field had nodules. A Truog acidity te.st of the soil indicatetl a slight to a 
strong acidity. Soy bean nodule bacteria are considered apparently tolerant 
to soils with a medium to a strong aci«l reaction and not requiring reinociilution 
if once inoculated in tbe course of rotation. 

Systematic experiments, C. A. Zavitz {Agr. iiax. Canada, 7 {1920)^ No. S, 
pp, — Summarized results, in tabulated form, of the different grain 

crops tested throughout Ontario In 1919 by the Ontario Agrlcultund College 
and the Ontario Experimental Union are pre.*«enled, together with the results of 
cooperative tests with potato varieties and a comparison of southern and north- 
ern grown seed potatoes. 

[Keport of field crops work in North Wales, 1917-1019], T. J. .Tenkin 
and A. Roberts (Univ. Col No. Walvs, Bangor. Dvpt. Agr. iPvh.’\, J920, pp. 
3-^40 ) , — Variety and rate of seeding tests and studies of the quality and pro- 
portion of kernel to husk with oats are reported, in addition to tests of potato 
varieties and seed-potato i)reparation, work with pasture grasses and pasture 
improvement, and exi)erlments on tlie eradication of bracken and yellow rattle, 

Bry farming In western South Dakota, O. R. Mathews (U. 8. Dept. Agr.^ 
farmers' Bid. 1163 (19^0) ^ pp. 16 ). — ^Tliis publication reports the results of 
studies of methods of crop production on the dry farming units of the Belle 
Fourche Substation, near Newell, S. Dak., since 1908, and on the Ardmore Sub- 
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station since 1912. A description of the region is included, and the best adapted 
varieties of field crops and approved cultural methods are Indicated. 

The average yields of grain and forage crops at both substations during a 
series of years are as follows ; 


Yields of wheat, oats, harley, com, and sorghum at the Belle Fourohe and 
^ Ardmore (8. Dak») Substations, 


l/ocality 

Wheat. 

] 

Oats. 

Barley. 

Winter 

wheat. 

Corn. j 

Sorghiun 

Grain. 

Stover. 

stover. 


Bu. 

Bu. 

Bu. 

Bu. 

Bu. 

Lht, 

Zbs. 

Belle Fourche, 1900-1919 

13.4 

29.8 

18.0 

13.8 

16.2 

1,912 

4,146 

Ardmore, 1912-1919 

16.7 

31.1 

17.2 

15.9 

16.0 

1,915 

6.654 


The author states these yields should be profitable, but owing to the fact that 
the average is made up of exceedingly heavy yields in a few years, and low 
yields or failures in other years rather than fairly good yields each year, a 
stable agriculture based upon grain production alone has not been established. 

The results of these investigations and the experience of successful farmers 
are held to show that the high fluctuation of yields, due to varying rainfall, 
can not be overcome sufficiently by cultural methods to change the problem 
materially, and to indicate further that the most favorable conditions for 
grain production are found when combined with or subordinated to stock 
production. The author recommends a system of farming embracing the keep- 
ing of live stock to the capacity of summer pasture and winter feed ; the growth 
of cultivated annual crops, corn and sorghum, for winter feed ; and the growth 
of small grains following the corn without plowing. 

A few hints on labeling in experiment stations, T. S. Yeistkatbakan 
{Agr, Jour. India, 15 {1920), No. 1, pp. 45--50, pU. S, fig. 1). — ^Tbe author de- 
scribes the methods employed In labeling the experimental plats at the Cane 
Breeding Station at Coimbatore, Madras Presidency, and compares the relative 
efficiency and cost of the various types of labels. A systenr of plat labels giving 
tlie exact plan of each plat, with a certain amount of Infonnution about the 
parents, has proved to be a great convenience in field work, dispensing with 
bulky notes and diagrams. In discussing tlie preparation of paraffined labels, 
it is noted that this type is not affected by rain or sun, can be easily cleaned, 
and Is'practically Immune from the attacks of the silverfish. 

Some labor-saving devices in plant breeding, A. and G. L. C. Howaud 
{Agr. Jour. India, 15 {1920), No. 1, pp. 5-10, pi. 1, figs. 4). — ^These include mus- 
lin bags for the exclusion of foreign pollen from selections of flax, gram, to- 
bacco, jute, and patwa; drying-boxes and envelopes for the handling of seed 
from individual plants; a drying and thrashing house for variety tests; and 
bins for the storage of seed under extreme climatic conditions. 

The need for uniform grades for hay, H. B. McClubk (Amer, Elemtor 
and Grain Trade, 39 {1920), No. 1, pp. 44^49* fig. 1). — ^Thls paper, a contribution 
from the U. S. Department of Agriculture presented at the twenty-seventh 
annual convention of the National Hay Association, comprises a discussion of 
the work of the Bureau of Markets in the study of methods of marketing hay 
and the factors involved in shipping and selling hay by gradea 

In discussing the chemical analyses of samples of different kinds of hay, the 
author states that although certain weeds, wire grasses, and ^ other’* tame 
grasses lower the grade of timothy hay, they do not necessarily detract from 
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tbe feeding value unless unpalatable or harmful, and he deplores the practice 
of rejecting really good hay on account of a few harmless weeda He notes 
that while analyses may determine the amount of nutrients in hay, the factor 
of palatabillty, which the animal itself must decide, is of prime Importance. 
Tabulated data are Included showing effect of environment, maturity, and fer- 
tility on the protein content of timothy, average percentage of cimposltion 
of plants in market hay, total dry matter, and digestible nutrients In a ton of 
hay, and the actual market value of hay. 

G. A. Collier, of the Bureau of Markets, led the discussion on the foi*egoing, 
outlining the plans for the establishment of Federal grades for hay. 

Grades of hay and straw (NatL Hay Press^ S (1920), No, 11, pp, 17-20 ). — 
A description of the grades of hay, prairie hay, Johnson hay, Bermuda hay, 
lespedeza hay, alfalfa hay, and straw established by the National Hay Asso- 
ciation and revised July 14, 1920. 

Factors that affect alfalfa seed yields, P. K. Bltnn (Colorado Sta. BuU 
257 (1920), pp. S2, figs. 27). — Continuing work previously noted (E. S. K., 28, 
p. 42; 30, p. 35), this reports the progress of experiments to determine the con- 
trolling factors In alfalfa-seed production. The investigations embraced studies 
of the seed-setting tendencies of the different varieties and the effect of seed 
selection on improvement of seed yields; moisture requirement, irrigation, 
cultural, and spacing tests; and observations on the relations of insects, 
climatic conditions, and soil fertility of alfalfa-seed production. Much of the 
work was carried on In cooperation with the Office of Forage-Crop Investiga- 
tions of the U. S. Department of Agriculture. The conclusions, which are 
deemed somewhat indefinite, may be summarized as follows: 

A dlfferencfi in the inherent seed-setting tendency of different strains of 
alfalfa was notlceablts the southern strains, particularly from Ecuador, Peru, 
and Trii)oli appc^arlng to be strongest in this respect. Tlu^e are not considered 
adapted to the climatic conditions, lacking hardiness. Although seed selection 
for prolific seed yield improved the ability of the selected stocks to produce 
se€»d yields, the improvement is not thouglit sufficient to solve the problem. 

The amount of moisture for alfalfa -seetl production should be so regulated 
that a minimum amount of forage growth will result and still have water 
enough to fill and mature the seed. Pasturing off the first growth late in the 
spring has apparently stimulated good seed yields. Good seed yields seem to be 
coupled with an arrangement of the irrigation system such as to regulate the 
amount of water and hold It close to a minimum requirement. Apparently this 
is best done by having small irrigation furrows about every 30 in. ifhd thus 
irrigating by the furrow method. 

A thin, uniform stand, about 1 plant to 1 or 2 sq. ft. is thought necessary for 
the best seed-production results. Growing alfalfa in rows Is held objectionable, 
principally on account of the difficulty in handling the crop with machinery. 

But very little evidence that bees are essential to alfalfa-seed yields was 
discovered. Dry climatic conditions with high temperatures seem to be among 
the most essential requirements for successful alfalfa-seed production. While 
the effect of fertilizer or nutritive substances on alfalfa-seed prt)ductlon has 
not been Investigated, the author states that Indications point to soil nitrates In 
excessive quantities as a serious cause of poor seed yields in many irrigated 
regions. * 

Alfalfa (17. S. Dept. Agr., Dept. Circ. 116 (1920), pp. 6). — ^The crop is briefly 
described and cultural methods and field practices adapted to growing alfalfa 
In Ohio, Indiana, Illinois, Iowa, Missouri, and Kentucky Indicated. 

Bry4a3id alfalfa fU. S. Dept Agr., Dept Circ. 122 (1920), pp. This ciis 
cttlar briefly discusses a strain of alfalfa developed tmder dry-land conditions, 
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and indicates methods and rates of seeding applicable to both northern and 
southern portions of the Great Plains region, £ 

Grimm alfalfa (I/. S, Dept. Agr.y Dept. Cite. 128 {1920) t pp. i ). — ^Thls con- 
tains a brief description of the variety, together with notes on Its origin, 
adaptation, and cultivation. 

Pernvifun alfalfa (V, S. Dept. Apr.^ Dept. Circ. Ill {1920)^ pp. d). — ^Thls cir- 
cular describes Peruvian alfalfa and presents popular instructions for the cul- 
ture of the crop in the Southwestern, South Atlantic, and Gulf States. 

Better seed corn, C. P. IIaktij:y (U. S. Dept. Apr., Farmers^ Bui. 1115 
{1920), pp. 14t 9). — ^Thls publication is essentially a revision of the material 

included in FarnKu*s’ Bulletin 415, already noted (B. S. R., 24, p, 36). 

Waxy maiae from Upper Burma, G. N. CorxiNs {Science, n. ser., 52 {1920), 
2^0. 1383, pp. — Samples of corn with waxy erKlosi)erins, secured from 

Upper Burma and other Asiatic sources, are described. The author also dis- 
cusses the behavior of the waxy endosperm of coirn In genetic experiments 
(B. S. R., 22, p. 44S; 32, p. 134; 41, p. 437), holding that the finding of this 
peculiar type of endosperm in the mountain i*egion of Upper Burma supports 
the idea that corn entered China from tlie West instead of from the East, lie 
further suggests that a more thorough knowledge of the maize varieties of the 
Himalayan regions promises to be the key to the distribution of maize in Asia. 

A progress report ou cotton breeding at the Sultanic Agricultural So- 
ciety, G. F. Fheeman {Sultan, Apr. Soc., Tech. Seat., Bui. 3 {1920), pp. 16). — 
This outlines a plan for the purification and improvement of Egyptian cotton 
varieties. The plan Is designed to give a continuous supply of seed pure to type 
and never more than six years removed from a single selected mother plant, 
and providing for any advantage that might accrue from tlie appearance of 
promising mutants occurring in the improved strain, or In fUdds of farmers 
elsewhere. The procedure is based on the study of factors of yield and quality, 
physiological and genetic correlations, and the inheritance of quantitative 
characters, and the operations may be groui>ed under the following headings: 
(1) Selection of original motlier plants — from fields specially plant(*d, from the 
subsequent i)edlgree plats, or from any field of the same variety; (2) first-year 
l>edigree plant plats — from carefully selected plants of (1); (3) second-year 
pedigree plant plats — from close or open pollinated seed of best plants of best 
plats of (2) ; (4) third-year pedigree plant plats — from close-iwllinattHl seed of 
best plants of b€»st plats of (3) ; (5) first-year pedigree Increase plats— from 
close-pollinated seed of best plants of best plats of (4) ; (6) second-year pedigi*ee 
Iricreasa plats — ^from best plats of (5) after careful rogulng; and (7) pedigree 
field— -from the few finally best plats of (6) after careful rogulng. Bach of 
these operations may be carried on every year. 

The staple of Texas cotton, E, P. Huubkrt et al. {Terntt Sta. Bui. 266 
{1920), pp. 1, fig. 7).-— The average lengths of staple and the drag, or body, of 
40 varieties and strains of cotton grown at the Texas Experiment Station and 
nine substations are shown in tabular form. This material will be supple- 
mented by a later publication giving data regarding yields, pert*entugea, etc. 

Cotton growing in Tungchow, B. Y. Lee {Cotton, 84 {1920), No. 6, pp. 8S5-- 
389, figs. 6). — A popular description of the cultural methods and field practices 
employed in the culture of cotton In the Tungchow District In China, together 
with notes on ginning methods, marketing customs, and land tenure. Limited 
results of experiments, including method and depth of planting and fertilizer 
tests, conducted by the Tungchow Cotton Experiment Station, are included. 

Oowpeas (U. S. Dept. Apr., Dept. Circ. 1X9 {1020), pp. ^).—A popular de- 
scription of the cowpea, with brief notes on adaptation^ Inoculation, culture, 
harvesting, thrashing, seed, varieties, and group nomenclature. 
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Philippine fiber plants, W. H. Bkown {[J^hiUppinel Bur, Forestry But 1$ 
{1919), pp, 115, figs, SI), — A catalogue of the fiber plants, other than bamboos 
and palms, found in the Philippine foi‘ests. Descriptions, including local names 
and uses of the various species, are presented, in addition to dimensions and 
tests of tensile strength of the fibers. 

Field pea {U, S, Dept, Ayr,, Dept, Circ, 118 {1920), pp, 4) ~-‘Thj field pea 
{PUum sativum) is brlefiy described, the outstanding points of the principal 
varieties Indicated, and cultural and harvesting practices outlined. 

Proso, or hog millet, J. H. Martin {U, S, Dept, Agr,, Fanners* But 1162 
{1920), pp, 15, figs, 4), — "i'he origin and adapUition of proso, or hog millet, are 
discussed, field practices employed In growth and handling the crop are de- 
scribed, and methods of combating diseases and pests briefly lndlcatc<i. The 
author outlines the uses of proso for human food and as feed for live stock, 
and presents an original descriptive key to the leading varieties of proso grown 
in the United Stales or proving of value in experiments conducted by this 
Department. 

The cultivation of ragl in Mysore, L. C, Coi.eman {Mysore Dept. Agr., Gen, 
Scr., But 11 {1920), pp. pis, 22, figs, treatise on the culture of 

ragi (EleusUie coraaana), a millet forming the staple food crop of Mysore and 
occupying over one-third the total cultivated area. 

The author describes native and improved cultural methods and field prac- 
tices, and presents tabulated results of a number of experiments, including 
variety, fertilizer, and cultural tests and rotations. The distribution of ragl, 
and the areas of early, late, and irrigated types are Indicated on outline 
mai>8; and the varieties, thefr comparative yields, and improvement by selec- 
tion are set forth in considerable' detail, together with brief notes on diseases 
ami pests of the crop. In addition to descriptions and analyses of the ragl 
soils of Mys(U’e, outlines of the practices peculiar to cultivation in the eastern 
and western <li visions of the State are api>ended. 

[Klee work of the Porto Uico Experiment Station, 1918], W. A. Mace 
{Borio Uivo hita. Bpt, 1918, p. 2^). — Work Nvitli rice, including variety, cultural, 
and irrigation tests, and conducted In cooperation with the Ofiice of Cereal 
Investigations of the IT. S. r>epartmeiit of Agriculture, is briefly noted. 

Wild rice (Zizania aquatica) , D. Evans {Hive Jour, and South, Former, 2S 
{1920), Fo. 8, pp. 27, 28, fig. /). — A i)opiilar article Including ti description of 
the plant, its distribution and uses, together with a discussion of the harvesting 
methods used by the Indians of the Dakotas and Minnesota. 

Cane experiments in St. Croix, B. Gedue (Apr. Neves f/IorfxK/os], 1% {1920), 
No. 47S, pp. 180, /S/).— Sugar cane at the Slob Experiment Sfaiion, St. Croix, 
planted at distances of 5 by 2, 4.5 by 3, 4 by 2, 3.5 by 3.5, and 3 by 3 ft., made 
average yields of 37.3±1.88, 39.6A:2-23, 49.5*0.77, 41.5*1.28, and 43.7*1.07 
tons per acre, respectively. From these results the experimenter concluded 
that the best yields are to be obtained wdieu canes are planted equidistant in 
botii directions. 

Plantings of cuttings from the tops of plant cimos, first rat(»on8 and second 
ratoons, produced average acre yields of 41,8*2, 45.8*2.15, and 34.3*3.17 
tons, resp^Hrtively, indicating the superiority of first ratoon canes for planting 
material. 

Packing seed sugar canes for transport, T. S. Vknkatraman {.Agr. Jour. 
India, 15 (1920), No, 2, pp. 174-180, pis. 2). — Detailed instructions are presented 
for the treatment, packing, and labeling preparatory to shipping seed cane 
short distances by rail or steamer, and in oversea consignments. The main 
considerations in the packing of cane material are held to Include the protec- 
tion of the cut ends to prevent evaporation; protection of tlie buds against 
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8ucli Injury as to result in Impaired germination; and the treatment of the 
material to prevent entry of disease and to destroy, If possible, any disease 
already existing in it. 

Sweet clover {Agr, Qaz. Camdu, 7 {1920), No. 2, pp. 121-130, figf^. $)^Th\n 
includes articles reporting the results of the more recent exjierinients and obser* 
vations oi the crop in several of the Canadian Provinces as follows^ '^wect 
Clover and Its Value, by K. Sunimerby; Sweet Clover for Green Ma»nre» by 
J. H. Kills ; Sweet Clover as a Feed, by G. W. Wood ; Sweet Clover Culture, by 
L. K. Kirk ; Observations on Sweet Clover, by G. H. Cutler ; Sweet Clover Prob- 
lems, by P. A. Boving ; and Sweet Clover Demonstrations, by F. C. Nunnlck. 

Stocks of leaf tobacco {Bur. of the Oenms ft/. ^’.1 Bui US {1919), pp. 5i, 
fig. 1). — The data contained in this bulletin Is essentially the same as that 
noted previously (E. S. B., 42, p. 237), with the statistics presented brought 
up to date. 

A note on the wheats and barleys of Mesopotamia, C. H. Wikshukst 
{Meaopotaima: Agr. Dir., 1920, pp. pis. 4).— A report of surveys in 

1918-19 of the wheat and barley grown along the Euphrates, Tigris, and Karun 
Elvers, including detailed notes on varieties, cultural methods, diseases, and 
crop pests. 

The shoq plant {Prosopis stephaniana) is described as occupying an impor- 
tant position in the culture of wheat and barley in Mesopotamia. Besides being 
considered a reliable indicator of soil fertility, it rejuvenates the soli by deep 
root penetration, acts as a cover crop during the summer, and Is a valuable 
source of forage, organic matter, and fuel. 

What has been done to improve the wheat crop in Canada, J. G, 0. 
Fxa8£]: {Agr. Oaz. Canada, 7 (1920), No. 5, pp. 38Ji-3HS, figs. 5). — \ review of 
the work of the Dominion Experimental Farms in the improvement of the 
wheat crop in Canada, in addition to notes on the outstanding points of the more 
valuable Introductions, hybrids, and selections developed l)y the Dominion 
Government. 

Electrical treatment of seed, S. C. Lee {Agr. Oaz. Canada, 7 {1920), No. 3, 
pp. 248, 249). — Wheat grown from electrically treated seed at the Manitoba 
Agricutlural College in 1919 gave acre yields of 18 bu. of grain and 4,800 lbs. 
of straw, as compared with 14.5 bu. and 4,226 lbs. from seed not treated. Dur- 
ing the earlier period of growth no apparent difference was observed between 
the two plats, but toward maturity the plat from the treated seed showed a 
slightly ranker growth of straw and ripened more slowly. Although the results 
were iif accordance with preliminary laboratory testa, the field tests were 
thought too limited to warrant definite conclusions. 

Seed laws of the United States, compiled by C. N. Smith {Boston: Author, 
[19193, pp. 235).— A. compilation of the laws of the Federal Government and of 
the several States, regulating the sale of field seeds and garden seeds. 

Proceedings of the Association of Official Seed Analysts of North Amer- 
ica, 1016-17 {Assoc. Off. Seed Anal No. Amer. Proc., 1910-17, pp, 80, figs, 
t ). — ^Brlef summaries of the activities of the association are included, together 
with papers presented at the annual meetings In 1916 and 1917. 

The following papers were presented at the ninth annual meeting: Seed 
Legislation, by E. M. Freeman; Seed Eegulatlon as a Seedsman Sees It, by 
G. E. Green; Some Problems of Efficiency in Seed Tesling, by O. A. SteVens; 
Studies in Tolerance for Purity Variations, by 0. P. Smith ; Further Importa- 
tion of Low-Grade Seed Subject to the Seed Importation Act, by E. Brown; 
The Germination of Seeds of Agropgron repens, by E. C. Dahlberg ; Germination 
end liability Tests of Johnson Grass Seed, by G* T. Harrington ; The Ohibral 
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Hydrate Teat for Brasdea arvmsia^ by L. M. Allen ; Paper Packet Seeds, by J. 
R. Dymond; Germination of Seed Oats, by W. L. Goss; Report of Lespedeaa 
Germination Tests, by M. Dworak; An Effort at Seed Standardization aM 
Seed Certification, by H. Bolley; and A Mechanical Device for Placing 
Samples of Seed into Germination Tests, by H. D. Hughes. 

Papers presented at the tenth annual meeting included the following: Pure 
Seed Work In Wyoming, by T. S. Parsons; Some Germination Studies with 
Canner Peas, and Germination of Seeds of Dodder Found in Seed Samples, 
both by M. T. Munn ; A Study of Chaff in Grass Seed with Special Reference 
to Brome Grass, Notes on the Work of the Year 1916-17 at the North Dakota 
Seed Laboratory, and Notes on the Absorption of Water by Seeds of the Cereals, 
all by O. A. Stevens; Further Studies of the Germination of Johnson Grass 
Seeds, by G. T. Harrington; Distinguishing the Seeds of Redtop and Bent 
Grasses, by F. H. Hillman ; Operation of the Seed Importation Act, and Volun- 
tary Labeling of Field Crop Seeds by Seedsmen, both by E. Brown. 

Eleventh annual proceedings of the Association of Official Seed Analysts 
of North America, 1919 (Assov, Off. Seed Anal. No. Amer, Proc., 1919, pp. 
68 ). — This comprises a report of the eleventh annual meeting of the associa- 
tion, and a summary of its activities during 1918. The following papers were 
presented: Organization, Development, and Activities of the Association of 
Official ScH^d Analysts of North America, by G. T. French ; Research and Seed 
Testing, and The Organization of the Colorado Seed liaboratory, both by W. 
W. Robbins; Official Field Crop Inspection, by H. L. Bolley; The Seed Analysts* 
Responsibility with Reference to Seed-borne Plaut Diseases, by M. T. Munn; 
Cooperati<ai Betwwn the Seed Analysts’ Association and the Seed Trade, by 
W. L. Oswald; Voluntary Labeling by Seedsmen, by E. Brown; SckhI Laws and 
Seed Testing from the Viewpoint of Seedsmen, by W. G. Scarlett; Optimum 
Temperatures for the After-ripening of Seeds, by W. Crocker; Relation of 
Varying Degrees of Heat to the Viability of Seeds, by J. L. Burgess; The 
Problem Presented in Obtaining Satisfactory Germination Tests on Newly 
Harvested Grain and Grass Seeds, by A. L. Stone; Forcing the Germination 
of Blue Grass, by B. C. Hite ; Comparative Chemical Analyses of Johnson Grass 
Seeds and Sudan Grass Seeds, by G. T. Harrington; Greenhouse and Germi- 
nating Chamber Tests of Crimson Clover Seed, by W. L. Goss ; and Rhode Island 
Bent Seed and Its Substitutes In the Trade, by F. H. Hillman. 

Third annual report of the Colorado seed laboratory, W. W. Robbins and 
G. E. Eoginoton {Colorado Sta., Seed Lab. Bui., 2 {1919), No. 2, pp. 5-27, flg«. 
5 ). — This outlines the activities of the laboratory during the year eifded No- 
vember 30, 1919. A total of 3,823 samples of seed were examined in the period 
covered by the report. The weed seeds roost common in important crop seeds 
sold In the State are indicated, and a list of the weed seeds found in the 
samples analyzed Is presented. 

Irrigation water as a factor in the dissemination of weed seeds, O. E. 
Egginton and W. W. Robbins {Colorado Sta. Bui. 253 {1920), pp. 25, figs. 7).— 
Investigations to determine the extent of distribution of weed seed by means 
of irrigation water are described. Individual catches of weed seeds secured 
by floating traps in irrigation ditches at different times in the season and sam- 
ples of soil from the ditches were analyzed and the different species and the 
number of seeds caught indicated. The frequency of different species of seed 
to the samples and the results of buoyancy tests of seeds of the different species 
are presented In tabular form. 

The authors state that the factors affecting the niunber of weed seeds carried 
tn irrigation ditches include the flora of the ditch bank and adjacent territory, 
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the season of the year, the velocit 5 ^ and direction of the wind, the velocity of 
the irrigation stream, and the bnoj^ancy of the weed seeds. The ditch banks 
are considered to be worse tlian roadsides as sources of weed infestation. 

In 156 weed-seed catches from three different ditches, a total of 81 different 
species of weeds were found, prostrate pigweed, tall pigweed, sedge, lamb's 
quarters, lail marsh elder, door weed, black bindweed, curled dock, and dande- 
lion being the most numerous. The iiumlM>r of weed set^ds passing a given i)Oint 
on a 12-ft ditch during a period of 24 hours may reach several millions. 

The early spring irrigation waters are said to be the most heavily loaded with 
weed seeds and should not be turned Into field laterals until considerable water 
has run through the ditches. Many weed seeds were found to rest In the mud 
of the ditch during the nonirrigating season. 

We<-*d seeds differ in the readiness with which they sink or float, the buoyancy 
being determined somewhat by the condition of the water surface and the man- 
ner In which the seeds alight upon it. It is noted that some seeds float for 
days no matter how they strike the water surface or how It Is agitated ; some 
float if laid on the water carefully and the surface is not disturbed, but sink 
readily if the surface is agitated, or sink almost Immediately If they strike the 
surface with some force. 

Grazing is recommended as an effective and economical method of controlling 
weeds along large Irrigation ditches. The seeding of ditch banks to broine grass 
{Bromns inermis) Is also encouraged. 

Weed control measures fin Canada], M. Oummt.vo et ai,. (A(fr. Can- 
ada, 7 (J920), 6, pp, figs, G ). — ^Tbese articles relate the progress 

of weed eradication and control by legislation and educational methods in the 
Provinces of Nova Scotia, Now Brunswick, Quebec, Ontario, and Alberta. 

Information obtained froni ext>eriments in weed control conducted coopera- 
tively under the supervision of the Ontario Agricultural (College for eight suc- 
cessive years may be summarized as follows: Good cultivati(»n followeti by rape 
sown in drills provides a means of eradicating both pereiuiial sow thistle and 
twitch grass. Rape is a more satisfactory crop to use in the destriielion of 
twitch grass than buckwheat, and gives much better results in the eradication 
of twitch grass and perennial sow thistle when sown in drills and cultivated 
than when broadcasted. Thorougli, deep cultivation in fall and spring, followe<l 
by a well-tended hoed crop, will destroy bladder campion. Mustard may be 
prevented from seeding in oats, wheat, or barley by spraying with a 20 per cent 
solution of Iron sulphate without any serious injury to the standing crop or to 
fresh seedings of clover. 

HOETICTTLTirEE. 

Horticulture at high altitudes, R. A. McOinty {Colorado Bta. Bui, 
(1920), pp, 19, pgs, 8 ), — A progress report on experiments with orchard and 
small fruits and vegetables that have been conducted at the Fort Lewis School 
of Agriculture, a branch of the State Agricultural College, since the spring of 
1916. The work is being conducted primarily to secure information relative to 
varieties and cultural practices suited for the short growing season In the 
high altitudes of Colorado. The altitude at the school is slightly more than 
7,600 ft, and frosts occur as late as June 10 and as early as September 1. 

No definite conclusions are drawn from the orchard work thus far, as the 
trees, which consist of several varieties of apples, crab apples, plums, and 
sour cherries, have not come into bearing, with the exception of a few fruits 
on some of the plums and cherries. Indications are that the chief trouble 
«^ill be blossom destruction by late spring frosts. Babbits also cause serious 
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trouble by eating the bark on scaffold limbs during the prevalence of deep 
snows* The trees themselves are apparently as hardy as elsewhere In Colorado. 

The work with small fruits has been handicapped by poor planting material. 
Thus far, however, it appears that strawberries should succeed if well mulched 
with straw in the fall. Rusplxirries give promise of some success if the canes 
are covered with earth in the fall. They are apt to suffer from liite spring 
frosts, and the earth cover should be gradually removed in early spring in 
order to harden the young growth, and also to prevent the develo[)inent of 
spindling shoots under the earth cover during a warm spell of weath(*r. Goose- 
berries and currants appear to be well suited for cultivation in high altitudes, 
on account of their hardiness and late blooming habits. 

Successful crops of various vegetables have been grown for four years, and 
desirable varieties of each are Indicated, Including cultural suggestions. 

Northern circumpolar work in horticulture, N. E. Hansen {Minn. Hort., 
48 {1920), yo. 10. pp. SOO-210). — A summarized account of investigations con- 
ducted by the author and others In breeding hardy fruits. 

Heport of the horticulturist, T. H. MrOLELLANu {Porto Riro Sita. Rpt. 1918, 
pp. 10. 11. 12- Ik* 21. — A progress report on work with vanilla, coffee, cacao, 

and mangoes (E. S. R., 40, p. 42) and on tests of beans, pigeon peas, and mis- 
cel lanc'ous int rodnct Ions. 

The main features of the work conducted with vanilla for several years have 
been reported In Bulletin 20 (E. S. R., 41, p. 45). In view of the fact that cov- 
ered sections of the vanilla vine often rot, aerial propagation was tested by 
simply tying cuttings to a support and leaving them wdiolly unconnected with 
the ground. While roots were generally produced by cuttings so placed in from 
one to seven months’ time, their development was much slowe*r than wlien 
sev<’ral nodes of the cuttings were covered w'ith leaf mulch. After the aeiial 
roots entered the mulch the subsecpient development of the cutting was entirely 
normal. Very pronounced effwts on the w^eight and length of the pod were 
.secuivd ir’ relation to heavy or light pollinations. With the production of an 
increased number of pods lb(»re resulted a decrease In weight per pod but an in- 
crease in w'eigbt of total production. Individual plants produced pods to the 
ecpiivalent of 2 lbs. of cure<l beans. Two small seedlings >vere secured from 
erossing two forms received from the Office of St^nl and Plant Intnaluction of 
the Department. 

The tran.splnnllng experiment with coffee (E. S. R., 37, p. 649) continiKNt to 
show by the past seasoir.s crop, three years after transplanting, a difftyence of 
10 per cent in favor of the group transplanted frtun the nursery with foots en- 
cased ill a ball of earth. Individual crop records are being kept on promising 
trees of Coffea deircvrei. The tree making the maximum growth and giving the 
maximum yield produced In the past sea.son at a little more than six years 
from seeding, 23.4 liters of coffee cherries. The cup quality of this coffee is 
fair but dCKis not equal that of Porto Rican coffee. In several cooperative fer- 
tilizer experiments on coffee plantations the 1917 crop showed no effect fnira 
nitrate of soda applied in varying amounts in February, August, and Dwember, 
1916. The fertilizer test wdiich has been carried on at the station for eight 
years continued to show the advantage of complete over partial fertilization. 
Fertilizers carrying nitrogen and either potash or phosphoric acid were superior 
to those omitting nitrogen. The check plat was inferior to any of the fertilized 
plats. 

The varieties of imported mangoes fruiting during the year are briefly dis- 
cussed^ The seedling trees of Cambodlana which have fruited show that, while 
no assurance can be had of securing seedling fruit true to type, the chances are 
good for securing either such fruit, or, if different, fruit with a pleasing flavor. 



236 


EXPERIMENT STATION RECORD. 


(Vot44 


Seveiml test plantings were made of nineteen varieties of beans from the 
mainland of the United States, and in addition Santo Domingan, Venezuelan 
black, Porto Eican red, and Porto Kican white beans. The leading varieties 
with reference to earliness and yield are discussed. Generally speaking, the 
Venezuelan black and Porto Hlcan white beans have given best results under the 
very unfiivorable conditions produced by heavy rains, under which many suc- 
cumb entirely. A number of selected strains of pigeon peas are also being 
tested. 

In the test plat for miscellaneous introductions the following plants are 
proving to be well adapted to local conditions: Flacourtia gardmrii^ Uvaria 
rufa^ Musscenda philippioa, and the sugar palm. 

Beport of the assistant in plant breeding, W. P. Sntdrb (Porto Rico Sta. 
Rpt. 1918, pp, 18-20 ), — Breeding work in 1918 was interrupted on account of 
the author’s absence on military duty. As the result of previous work, two 
distinct strains of the black Venezuelan bean have been found. Several selec- 
tions made from both strains have shown considerable variation in yield, some 
being very productive. Plantings of unselected seed of the black Venezuelan 
bean have proved consistently more productive than similar plantings of native, 
Santo Domingan, and mainland varieties. Data arc given on a comparative 
test of 10 varieties of tomatoes conducted in 1917. New lines of work to be 
conducted Include an attempt to develop disease resistant sugar cane, variety 
crossing and bud selection with grapefruit, and experiments in the production 
of vegetable and flower seed. 

What it costs to produce tomatoes, H. C. Thompson (Amer, Agr,, 106 
(1920), No. 23, p. 4 )- — A contribution from the New York State College of Agri- 
culture, comprising a summary of the cost of producing tomatoes based upon 
over 300 complete records secured in Chautauqua and Erie Counties, New 
York, in 1919. 

The average cost of growing, harvesting, and delivering was $182.79 per 
acre. With the high yield for that season of 9.3 tons per acre, the cost was 
$19.65 per ton, and the net profit was $9.65 per acre. With the normal yield of 
6 tons i)er acre there would have been a considerable loss. 

Orchard management Investigations (Kan ms Sta. Rpt. 1919, p. 57),— » 
Some observations made during the year In connection with orchard manage- 
ment investigations are briefly noted. 

During the season of 1918 many growers omitted the Bordeaux and other 
fungicidal sprays because of the light set of fruit of some varieties. As a rule 
all such^ trees carried little or no fruit In 1919, w'hereas other varieties that 
had a crop of fruit and were well sprayed with Bordeaux in 1918 carried 
good crops the following year. Hence It appears that spraying has a cumula- 
tive effect. Diseases such as apple scab and apple blotch lessen the vigor of the 
leaves and leaflets of the fruit spurs. Observations made in the Arkansas Valley 
on the set of fruit in orchards that were well irrigated during the dry part 
of the season (1918) indicate that it is the growth made during the latter part 
of the season that Is important for the development of fruit buds of the later 
varieties. 

The control work with blister canker Indicates that the principal require- 
ment is an application of an antiseptic dressing of corrosive sublimate. In 
many instances where cankers were removed in the spring an examination made 
later in the season showed evidence of the disease, and in such cases a second 
cutting back and disinfection have been quite effective. 

Work in orchard fertilization has shown the beneficial effect of manare In 
conserving moisture. In the second season after manuring the fruit iu the 
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manured section of an orchard stood the drought much better than In the un- 
manured section. Pruning investigations continue to show that the combination 
of summer and winter pruning is more desirable than a single operation. 

Xratning and haiwesting berries, J. L. Stahl (Washington West. 

Wash. St a. Mo. Bui, 8 (1920) ^ No, 7, pp. 98-102, figs. S), — Practical instructions 
are given for training and harvesting raspberries, loganberries, and blacjtberries. 

Bush fruits and their cultivation in Canada, W. T. Macoun and M. B. 
Davis (Canada Expi. Farms Bui. 94 (1920), pp. 54, figs, 2S). — A revised edi- 
tion of Bulletin 56 of this series (£. S. H., 19, p. 340). It brings up to date 
information relative to varieties and cultural methods. To the bulletin have 
been added a section on Insects Affecting Bush Fruits, contributeil by the ento- 
mological branch, and one on Common Diseases of Bush Fruits, by W. H. 
liankln. 

Blackberries of New England — their classification, E. Bbainkbd and A. K. 
Pkiteksen (Vermont St a. Bui. 217 (1920), pp. S-84, pls. 4, 45), — A sys- 

tematic study of the species, hybrids, and blend hybrids of Eubatus (Hubus 
subgeiius) occurring in New England. The study is based upon examination 
of all available herbaria material and upon studies of the plants as to their 
distribution and development in the wild, their behavior in garden cultures and 
controlled plats, the characters of the progeny of supposed natural hybrids, and 
the behavior of tlie progeny of wild forms when artificially crossed. Intro- 
ductory considerations discuss the present systematic status of Rubus, methods 
used in classifying given plants, hybridity among American Rubi, and hybridity 
as it afiVcts classification. Keys are then given to the 12 species of New 
England Eubatus, and also to a number of hybrids and blend hybrids, togetlier 
with illustrations and descriptions. The systematic arrangement of New 
England blackberries is also illustrated by a diagram. An additional list is 
given of hybrids or suspected hybrids which are found in New England, together 
with a list of cited literature. The descriptions include, in addition to the 
usual data, information relative to pollen viability, character of seedlings, and 
relation to cultivated forms. 

The effect of fertilizers on blueberries, 0. S. Beckwith (Soil Sci., 10 
(1920), No. 4* PP- 509--S13, pi. 1). — ^A contribution from the New Jersey Experi- 
ment Stations presenting observations on the effect of certain commercial fer- 
tilizers applied to several plats of blueberries growing at the Cranberry Sub- 
station. The results In general indicate that blueberries are benefited by the 
application of a complete fertilizer, and that the benefit with reference to yield 
is greater where a part of the nitrogen is supplied from organic sources than 
where all of it is furnished as nitrate of soda. 

Citrus tin Porto Rico], W. V. Tower (Porto Rioo Sta. Bpt, 1918, p. id).— 
A brief note calling attention particularly to the greater need of using legumes 
in the citrus groves of Porto Rico and the benefits derived from central packing 
houses. 

The coconnt palm; Its culture and uses, P. J. Wester (Philippine Bur. 
Agr. Bui. 85 (1920), 2. ed., rev., pp. 78, pis. 24, figs. 9). — ^A revised edition of the 
author*8 paper (B, S. R., 39, p. 646), now presented in bulletin form. Special 
attention has been given to a revision of the part relative to coconut pests. 

Culture and preparation of vanilla, C. Chalot and U. Bernard (Culture et 
Preparation de la Vanille. Paris: jSmile Larose, 1920, pp. 219, pis. 8, figs. 2^).— 
The successive parts of this work discuss the cultural and commercial Im- 
portance of vanilla for France and her colonies, the history of the vanilla 
industry, the botany of the genus, and the chemical composition of vanilla; 
cultural practices; pit^paratlon of vanilla for market; diseases and other 
3(^94 ^ ■— -S n — -" ‘ 4 
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envies of the vanilla tree; extraction; commerce, production, and consump- 
tion of vanilla and legislation* The concluding part contains suggestions 
relative to different phases of the vanilla Industry In need of experimentation, 
together ^vlth a bibliography of vanilla. Appended to the work Is a short 
note on the culture of vanilla under glass. 

Propagated liickorios, W. G. Bixby {Amer, Nut Jour., IS {19W), No, 5, pp, 
71, 1). — A paper delivered before the Northern Nut Growers* Associa- 

tion, October 8, 1920, m which th,e author discusses several instances of suc- 
cessful hickory grafting. 

Some of the older varieties of pecans of Texas origin, F. T. Ramsey 
iAmet', Nut Jour., IS {1920), No. 5, pp. 67, 68, fig. 1). — An enumeration of some 
60 varieties of pecans, including information relative to their origin and brief 
notes on their distinguishing characteristics. 

Some precautions In top-working pecan trees, J. B. Demakbs (Amer. Nut 
Jour., 13 (1920), No. 5, p, this paper particular attention is given to the 

necessity of thoroughly protecting large wounds, caused by cutting back for 
top-working, from the attack of wood-rotting fungi. For this puipose, the 
author recommends a mixture of one part crwsote and two parts coal tar, 
to be followed within two or three months by a heavy application of coal tar, 

Experiments with gladiolus cormels, ** buds of corms, and corms cut 
in pieces, C. E. F. Gersdorff (Flower Grower, 7 (1920), No. 12, pp. 202, 20S).-^ 
At the beginning of the season of 1919 peeled cormels of 59 varieties of gladioli 
were planted in paper pots and kept in sunny windows. 

A wide range in this time of germination was observed both between varieties 
and within varieties. A few varieties failed to produce any foliage but yielded 
corms for evei-y cormel planted. One variety failed to germinate by harve^st 
time, and the cormels were immediately planted outside where they remained 
all winter with a light covering of leaves, springing into growth the following 
season. 

Neither germination by buds with a part of the corm adhering nor germina- 
tion of corms cut to pieces containing one eye each and with a part of the base 
of the corm proved satisfactory methods for increasing stock. 

Propagation of the Madonna illy, D. Griffiths (Flower Grower, 7 (1920), 
No. 12, p. 199). — ^A contribution from the U. S. Department of Agriculture com- 
prising directions for propagating the Madonna lily (Lilium candidum) from 
seed, scales, stems, and bulbs. 

Our trees and shrubs, B. Pr.tts8 (Vnaere Bdume und Btrducher. Freiburg i. 
Breisjkiu: Herder's Pub. Co., 1919, rev. ed., pp. VII-^1S2, figs. i57).— A 
revised edition of tliis work which comprises a smulJ guide for the determina- 
tion of the principal trees and shrubs of Europe based upon leaves, flowers, 
and buds. 

The tch4 (Cudrania triloba), F. Dambert and P. P:6ronnk (Ann. jScole 
Nat. Agr. Montpellier, n. scr„ 17 (1918-^19), No. 2, pp. 86-104, figs. 10).— An ac- 
count of this Chinese tree, with reference to its botanical characters and uses 
and propagation. 

The tch4, or ch4 tree, Is used primarily As a substitute for mulberry in silk- 
worm culture. It is also valuable as a hedge plant, and the roots yield a 
reddish-yellow coloring matter. 

I*0EESTEY. 

Forests and trees, B, J. Haxjss (Toronto: Macmillan Co. of Canada (Ltd.), 
19t9f pp. JX+206, pi. 1, figs. 7«).— A popular work written with the view of 
erektlng a healthy public opinion regarding the use and care of trees. Part 
1 discusses the forests and life, the value of forests, forest devastatiQUi forest 
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preservation from the standpoints of organization and administration, tree 
growing, the tree plantation on the prairie farm, and Canadian forests. Part 
2 contains descriptive accounts of the principal forest families and species. 

A manual of the timbers of the world, their characteristics and uses, 
A. L. Howabd {London: McLomillan d Co,, 1920, pp. XVI -{-446, figs. 119), — A 
handbook of information concerning all the timbers encountered in commerce, 
including those which have only of recent years appeared In Ihe European mar- 
ket The subject is treated from Its commercial, technical, and industrial aspects. 
Appended to the manual Is an account by S. Fitzgerald on the artificial season- 
ing of timber. 

Bavarian willows, A. Toepffer {Ber, Bayer, Bot. Gesell, 15 {1915), pp. It-- 
2S3 ), — A monograph on the Bavarian willows with reference to the species of 
Central Europe. The subject matter is presented under the general headings 
of the morphology and biology of the genus Sallx ; key for the determination 
of Central European species of willows; systematic descriptions of the Central 
European species and their hybrids, and of the Bavarian species and their 
hybrids; and a chronological record of willow Investigations In Bavaria from 
1587 to 1914. 

Factors controlling the distribution of forest types, II, G. A. Pearson 
{Ecology, 1 {1920), Xo. 4^ PP- 289-808, figs. S). — In a previous paper the author 
dealt with the measurement of soil and climatic factors In each forest type 
studied in the San l^ranclsco Mountains in Arizona (E. S. B., 44, p. 4C). In 
the present paper the range of each of the coniferous s^yeeles of the locality is 
discussed from the standpoint of limiting factors, and certain conclusions are 
reached relative to the factors limiting the distribution of the different species 
and types. 

The weight of evidence thus far accumulated supports the hypothesis that 
the upper altitudinal range of all tree species In the region studied is de- 
termined by low temiKfrature, primarily as related to photosynthesis. This 
conclusion does not ignore the part played by winterkilling resulting from ex- 
cessive water loss at times when low soil temperature, through lack of sufll- 
clent snow cover In places, renders the moisture unavailable to the roots. The 
lower altitudinal range of all tree species is apimrently determined by deticient 
moisture, although the effects of high temperature and low moisture are to a 
large extent inseparable. It was found by actual test with Engelman spruce, 
which reaches its extreme lower altitudinal limit at about 9,000 ft., that in- 
creased water supply will enable the spruce to grow In temperatures as high 
as those experienced in the yellow pine type at 7,500 ft. These tests are being 
continued with the view of securing conclusive data. 

Contribution on the subject of late frost, W. Schadelin {Schweiz. Ztschr, 
Forstw., tl {1920) f No, 11, pp. 829-844, fig^- ^)- — flbservations are given 

on the relative frost resistance of various forest species, including suggestions 
for remedying frost injury In new plantings of susceptible species. 

Iiive»atock grazing aa a factor in Are protection on the National Forests, 
J. H, Hatton (17. 8, Dept Agr,, Dept Circ, 184 {1920), pp, 11, pis, 5, fig, 1 ), — 
A contribution from the Forest Service. The author presents evidence to show 
that normal grazing Is an Important factor In forest-flre protection, and sug- 
gests methods of extending the application of the protective features of graz- 
ing in Natibnal Forest flre-protectlon plans, especially at critical or strategic 
points. 

The Washington National Forest (U. 8, Dept Agr„ Dept Chv. 182 {1920), 
pp, 10, figs, 26),— A popular clrcttlar emphasizing the scenic and vacation fea- 
turea of the Washington National Forest* 
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Beforestation in Mftfisaehusf^tts, J. B. Simmons {Boston: State Forester^ 
1$20, pp. 19, pis, 8), — ^The present edition of this bulletin (E. S. R., 22, p, 730) 
has been undertaken with the view of bringing the experience and practice in 
reforestation up to dote, after having observed during the last ten years the 
trees grown in experinjental plantations and the effects produced by soil and 
locatioi^ln different parts of the State. 

The utilization of German forests during the war, M. BOsobn {Jahresbm^, 
Ver, Angew, Bot,, 14 (1916), No, jf, pp, — This is a brief review of German 

Investigations during the first two years of the world war, dealing with the 
utilization of the native forests and forest products. 

The exploitation of the forests and the timber trade from 1914 to 
1919, M. Decoppet and A. Hennb {VExploitaiion dss Forets et le Commerce 
des Bois de 1914 d 1919, Berne Dipt, Fid, Int., Insp, Forits, 1920, pp, 117, 
pis, 4)- — ^ review of the timber cut and the timber trade in Switzerland from 
1914 to 1919, including a general sketch of the economic measures necessitated 
by the war. 

Timber supply after the war, A. Serpiebi (R. 1st. Super, Forestale Naz, 
Firenze [JPitb.] No, 1 {1919), pp, 26), — A review of lumber conditions in Italy 
previous to and during the war, including suggestions for the development of 
an adequate supply of timber at the present time. 

Progress of forestry in China, J. H. Keisneb (Amer, Forestry, 26 (1920), 
No, S26, pp. 655-668, figs. 5), — contribution from the University of Nanking, 
describing recent afforestation activities in China. The author points out that, 
in marked contrast to forestry in western countries, forestry In China Is being 
developed by the lower and smaller political units, agricultural societies, 
agricultural and forestry ciompunles, and individuals, whereas the central 
Government Is doing practically nothing along this line. 

Progress report of forest administratiou in the Province of Assam for 
the year 1918-19, A. W. Blunt and F. H. Todd (Assam Forest Admin. Rpt, 
1918-^19, pp, [99], pi. 1), — ^The usual progress report on the constitution, ad- 
ministration, and management of the State forests of Assam (E, S. R., 41, p. 
662). Detailed data relative to alterations in forest areas, forest settlements, 
surveys, working plans, forest protection, silvicultural operations, yields in 
major and minor forest products, revenues, expenditures, etc., are appended. 

Progress report of forest administration in Coorg for the year 1918- 
19, H. C. Bennett (Coorg Fof est Admin. Rpt., 1918-19, pp. [52]). — A report 
similar to the above relative to the State forests in Coorg (B. S. R., 41, p. 652). 

Progress report on forest administration in the Punjab for the year 
1018-19, W. Mayes (Punjab Forest Admin. Rpt., 1918-19, pp, [ddj-fCX///, 
pi, J). — A report similar to the above relative to the State forests in Punjab for 
the year 1918-19 (B. S. R., 41. p. 744). 

Annual report on the forest administration of Nigeria for the year 
1918, H. N. Thompson (Nigeria Forest Admin,, Ann, Rpt. 1918, pp, 9).— A 
brief report on the administration of the forests in Nigeria with data on forest 
and plantation areas, exploitation, revenues, expenditures, eta 

DISEASES OF PLANTS. 

Plant pathology investigations (Wisconsin Sta, Bui, S19 (1920), pp, 26-SB, 
figs. 8). — Summary accounts are given of investigations on plant diseases con- 
ducted at the Wisconsin Station. 

A study was made by E. D. Holden of the influence of air and soil tempera*^ 
tux^ as well as soil moisture condition on the development of the parasite of 
barley stripe. As a result of the experiments it was found that the earliest 
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plantings ware most highly Infected, and that Infection grew less as lateness 
of planting progressed. 

In experiments by G. W. Keltt for the control of the cherry leaf spot, the 
comparative merits of Bordeaux mixture and lime sulphur were investigated. 
It was found that both preparations control the disease satisfactorily and with 
approximately equal efficiency. Bordeaux mixture (3:3:50) and linaf sulphur 
(1:40 solution), in two applications, the first when the petals had fallen and 
the second about two weeks later, were found to control the disease. 

An account Is given of the apple scab and Its control, In which it is reported 
that the discharge of the spores capable of producing the disease was found by 
Keltt to occur almost exclusively during or shortly after rainy weather. Spray- 
ing experiments with Bordeaux mixture and lime sulphur, both in dry and 
liquid form, were carried on, but in no case did the standard seheiliile of four 
treatments satisfactorily control the disease. Where an additional application 
was made as s(w)n as the small blossom buds were exposed to infection but before 
they separated, It was possible to control the disease with each of the fungi- 
cides used. 

Experiments on the control of rye ergot showed that by the use of salt brine 
for separating the ergot from the seed the disease may be eliminated, provided 
proper crop rotation Is observed. 

For the control of wheat scab it is claimed that experiments by A. G. John- 
son and J. G. Dickson Indicate that by treating clean seed with formaldehyde 
and planting such seed on thoroughly plowed land where cornstalks, grain, 
and grass stubble have been covered, satisfactory results can be secured. 

Studies conducted on the relation of barberry to wheat rust are said to indi- 
cate that In extraordinarily mild winters the spores of the black stem rust may 
winter over on winter grains and grasses. Consequently, the eradication of 
the barberry is not regarded as sufficient to eliminate entirely this disease. 

A brief note is given on the bacterial disease of soy beans previoii.sly noted 
by F. M. Ooerper (E. S. Tl., 42, p. 352), and attention Is called to the fact 
that the dlst^ase Is readily borne on the seeil. This is said to make necessary 
seed selection, and it Is also hoped that freedom from disease may be obtained 
through the development of disease-resistant typos. 

Notes are given on the improved types of cabbage resistant to yellows that 
have been developed by the station, and on seed disinfection for blackleg and 
black rot of cabbage. The use of dry heat for disinfecting seed was not wholly 
satisfactory. Experiments have Indicated that where hot-bed sash was used 
over young plants the dissemination of the disease could be practically cfiecked, 
but this method Is not considered practicable under commercial conditions. The 
most feasible method of control Is believed to be the growing of seed under 
conditions where this disease does not occur. 

A report is given of the investigations on the Influence of soil temperature 
on black scurf of potato. The disease was found by B. L. Richards to develop 
to the greatest extent at a temperature of 64® P., but was pronounced in Its 
development through a range of 68 to 70®, More injury was reported on the 
experimental plat in 1918, when the soil had a temperature of 66®, than in 
1919 when the temperature for the same period averaged 71®, 

Notes are given on several tobacco diseases, among them a Fusarinm dis- 
ease which has been previously described by J. Johnson (E. S. R., 42, p. 247). 
a new bacterial spot disease locally known as rust, and the must of cured 
tobacco caused by Oospora nicotianw; the development of root rot resistant 
tobacco ; root rot investigations as affecting the value of land ; the relation of 
crop rotation to tobacco root rot; and tobacco seed improvement. In the work 
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on the development of root rot resistant tobacco It has been found that resist- 
ance to the disease is apparently a dominant characteristic* Several strains 
have been developed which are resistant to the disease, and seed was distrib- 
uted to a number of growers In the State. An Investigation on the effect of 
tobacco on land has shown that the value of worn-out or run-out tobacco soils 
is not rWuced on account of the effect of the crop, but rather that poor yields 
are to be attributed to the occurrence of root rot. In connection with the crop 
rotation work it has been found that clover or alfalfa can be grown In con- 
junction with tobacco witliout danger from infection from root rot, but that 
tobacfco should not follow cowpeas. 

A brief account Is given of investigations by G. F. Potter on root hardiness 
of seedling apple roots. It has been claimed that an extended fretjze Is more 
Injurious than a short one of even slightly greater severity, and exjieriments 
were conducted to determine the effect of the rapidity of freezing and the dura- 
tion of minimum temperature. The results obtained indicated that a rapid 
freeze was no more injurious tlian a slow one. In the freezing of the roots, 
the minimum temperature reached is apparently the most Important factor. In 
attempting to locate the exact point of injury caused by free74ing, over 2,0(K) 
apple-tree seedlings were subjected to freezing tests after which they were 
planted In the greenhouse. The results of this work indicate that the initial 
Injury to the roots appears In the immature cells of the xylem just within the 
cambium or growing layer. When roots are somewhat more seriously affected, 
browning of this tissue and also of the immature phloem cells Is visible. The 
cambium or growing layer appears to be more hardy than either tlie Inner or 
outer tissues. Injury to the cambium was never found unless injui*y to the 
other tissues was present. 

Diseases of plants (Kansas Sta, Rpt. 1919, pp, 89-^41). — Brief summaries 
are given of a number of plant diseases that have been under observation, the 
principal investigations being confined to diseases of cereals, especially wheat 
and corn. 

Additional notes are given on a biological form of stem rust previously de- 
scribed (E. S. R., p. 454), This rust has again been found to attack a num- 
ber of otherwise resistant varieties of winter wheat. 

Leaf rust as it occurs In Kansas is said to attack Kanred and a few other 
winter wheats very lightly, infection for Kanred in 1919 being less than 10 per 
cent. In corn-smut investigations it was found that the fungus could be iso- 
lated from the air a number of weeks before com was planted, indicating that 
there ts a possibility of more or leas constant Infection throughout the growing 
season. Sprays applied to the corn plant were found to reduce the smut but 
also the yield, and it is believed that the reduction of smut is probably due to 
reduced plant surface rather than to actual fungicidal control. 

Notes are given on the root rot of corn due to Fusarium sp,, a barberry sur- 
vey in Kansas, the treatment of seed potatoes with corrosive sublimate solution 
to pi*event scurf and blackleg, and the occurrence of apple-tree canker due to 
Leptosphwria coniothyrium. This fungus is said to be identical with that caus- 
ing the raspberry cane blight, and it is thought advisable to keep raspberry 
bushes away from young orchards. 

Cause of llme-indnced chlorosis and availability of iron in the soil, P. L. 
Gun and J. O. Cabhebo (Jour, Agf\ Research [17. S,}, 20 (1920), No, 1, pp, 
$$•*62, pis, 2), — A report has been given of a study of chlorosis of pineapple 
occurring on certain soils in Porto llico (E. S. R., 26, p. 121). Additional work 
has been carried on to determine the manner in which carbonate of lime In- 
duces chlorosis in the plant Experiments were conducted with rice, wl>lch 
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has bean found quite susceptible to chlorosis. Soil surreys showed that a par- 
ticular type of chlorosis affects plants only on calcareous soils, although all 
calcareous soils do not induce chlorosis. The addition of carbonate of lime to 
soils producing normal, calcifugous plants caused the production of chlorotic 
plants, from which it is concluded that the chlorosis of some plants is caused 
by, or associated with, the presence of carbonate of lime in the soil/ 

From evidence obtained from ash analyses of chlorotic plants, the authors 
were led to consider a deficiency of iron as one of the causes of chlorosis, 
with possibly an excess of lime as a ctmtributory cause. The treatment of 
chlorotic plants with Iron showed that a lack of iron is at least one of the causes 
of lime-induced chlorosis. This form of chlorosis is considered due simply to 
a depression in the availability of iron in calcareous soils. Organic iron com- 
pounds added to the soil proved ineflicieiit as sources of iron for rice. How- 
ever, the application of bulky organic compounds such as stable manure, velvet 
bean plants, and tobacco stems, when used in considerable quantities, enabled 
the plants to secure more iron. The availability of iron in calcareous soils 
is said to be sJigbtly greater near the optimum water content of the soil than 
at higher percentages of moisture. 

The authors report that although rice becomes chlorotic in calcareous soils 
witli ordinary percentug(‘s of water, it will grow normally in certain calcareous 
soils if the soil is submerged. This is believed to be due to the production 
under sul)inorged conditions of a tyi>e of root that is better able to assimilate 
iron than roots formed in soil with a lower water content. 

Eniployinciit of Uspulun for seed treatment, T. Grkgokovius 

Gari, /Ag,, SS (1018), No. 21, pp. t67, 168). — Results are given in tabular 
form with discussion of tests with garden plants of Uspuiun as a seed treat- 
Tn<mt. 

Husiiiig V. spraying, R, D. Bj.ioii (Fruit Growet'S* Assoc, Nova Scotia, Ann. 
itpi,, (1018), pp. 191, Teats conducted by the Experimental Station, 

KentviJle, N, S., in 1917 to ascertain tlie relative efficiency of sulphur dust 
as compared with the regular lime-sulphur spray appear to show that under 
the seasonal conditions of that year the dust was fully a,s elficieut a fungicide, 
though these results are not considered as conclusive. The dust spray gave 
better control of insects and (*auscd less injury to the foliage. The cost of 
iiiaierial for the dust spray was very much greater, but this was offset by a 
much smaller cost in application and by the greater rapidity with which the 
work can be done. 

Fusarium blight (scab) of wheat and other cei^eals, 1). Atanasoi^ (Jour, 
Apr. Hesrarcli [IJ, S.], 20 (1920), No, 1, pp. 1-32, pis. 4, jigs. 2). —A i)reUniiDary 
report is given of the headblighting of wheat, spelt, rye, barley, and oats, as 
caused by Gibberella saubineiii. This organism is said to attack the hosts 
in two different ways, producing two distinct pathological conditions. The 
first result is caused by an attack on the root systems ainl the bases of the 
young and later of the grown plants, w^hlle the second condition results from 
an attack upon some of the parts above ground. The latter may result in a 
rotting of the nodes of wheat, rye. and barley, or blighting of the heads of 
wheat, spelt, rye, barley, and, less commonly, of oats and certain grasses. 

The present report gives little attention to the root rot but Is confined to 
the headblighting of cemls. The geographic distribution, economic importance, 
and characteristics of the disease are described, after which the author gives 
an extended account of the life history of the causal organism in relation to 
pathogenesis. More than 80 varieties of wheat were tested at the Wlscorjsin 
Experiment Station and all were attacked more or less by headblfght Some 
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evidence, however, was obtained to indicate differences in varietal suscep- 
tibility to this fungus. 

A Helminthosporinm disease of wheat and rye, L. J. Stakmak (Afiiwie- 
mtu Sta, Bui, 191 (IPSd), pp. i-lBt pis, 5 ), — The author reports a destructive 
disease wheat caused by Hehninthosporlum as being under observation for 
a numb^ of years. Common wheats, durum, and club wheats, ernrner, elnkorn, 
and rye are susceptible to Infection, and many grasses were also found easily 
Infected. The blight was found to attack practically all parts of the plant, 
and the disease is considered to be seed-borne. Seedling blight almost always 
resulted from sowing diseased seed. Secondary Infections occurred on the leaf, 
culm, and head. A strain of the causal organism which has been isolated from 
rye was found to infect wheat, barley, and several grasses. 

For the control of this disease the author recommends the use of seed from 
uninfected fields and good cropping methods. While the blight Is said to be 
due to a species of Helmlnthosporlum, it is not considered identical with the 
foot rot described from Illinois (K. S. U., 43, p. 445) or from dther countries. 
The partial or almost complete recovery of many of the seriously injured seed- 
lings Is said to suggest that the disease need not cause undue apprehension on 
the part of wheat growers. 

A new wheat disease (Fla, State Plant, i?<f. Quart. Bui., S (1919), No, S, p. 

Take-air* is said to be very destructive to wheat in Illinois and else- 
where In the Middle West. It is supposed to have been introduced by the 
planting of Australian wheat imported for food purposes. 

Diseases of alfalfa and clover dne to Macrosporium sarcitii forme, G. 
Gektner (Prakt Bl, Pflanzenhau u. Svhutz, n, scr., 10 (1918), No. 9-tO, pp. 
97-^105, figs, 2).-— A brief account Is given of the morpholog>% biology, and 
pathology of M, sarciniforme, as studied on clover and alfalfa. 

Control of the root, stalk, and ear rot diseases of corn, .T. R. IIor.BEET 
and G. N. Hoffer (U, S. Dept, Agr,, Farmers* Bui, 1176 (1920), pp. 2i, figs, 
26).— -A popular description is given of rot diseases of the root, stalk, and ears 
of corn, which are said to be caused by several organisms and probably by 
other contributing factore. The presence of these diseases, It is dainwl, may 
be recognized in germination tests and In the fields by symptoms which are 
described. 

The occurrence of the rots may be controlled to a large degree by the selec- 
tion of well-matured seed from healthy plants, curing and storing tlie seed in 
well v^tllated places, and discarding all ears which show rough denting of the 
grain, pink, discolored, cracked, or shredded shank attachments, or moldy, dis- 
colored, or starchy kernels. Special germination tests are recommended for 
each seed ear selected for planting. 

Potato diseases in Minnesota, G. R. Bisby and A. G. Tolaas (Minnesota 
Sta, Bui. 190 (1920), pp. 5-H, figs. 28 ), — Descriptions are given of the various 
diseases observed in Minnesota, with suggestions for their control, the bulletin 
being practically a revision of Bulletin 158 previously noted (E. S. K., 85 p 
652). ’ * 

Diseases of the potato, P. A. Murphy (Fruit Growers* Assoc, Nova Scotia, 
Ann, Rpt., $4 (1918), pp, 180--190 ), — Dividing potato diseases into two main 
classes, those which are caused by a wind-borne parasjte and those which are 
constitutional In their nature, the author gives a discussion of both phases in 
some detail. 

Leaf roll is said to be by far the most common and most important consti- 
tutional disease of the potato in the Annapolis and Cornwallis Valleys. It is 
stated that the average Increase in yield la all spraying experiments dwlng the 
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last three years for blight has been a little less than 100 bn. per acre. Pour 
applications are stifhclent as a general rule. 

The use of Bordeaux mixture for spraying potatoes, G. R. Bisby and 
A. G. Tolaas {Minnesota 8ta, But 19^ {1920), pp. figs, 4 ), — ^Tbe authors 
have compiled the results of spraying experiments carried on at the station for 
a number of years, from which it appears that the average Increase In yield 
from spraying in the absence of late blight has been more than 30 bu. per acre 
for late varieties and about 27 bu. for early varieties. The most satisfactory 
formula for use is said to be the 5 : 5 : 50 Bordeaux mixture. EJqnally satisfac- 
tory results were reported from several substations as well as from cooperative 
tests under farm conditions. For large acreage the authors recommend the 
use of home-made Bordeaux mixture on account of its lower cost 

Spraying for late blight of potatoes, O. R. Butleb (Neto Hampshire Rta, 
Cirt\ 22 {1920), pp. — Data are given regarding the cost of spraying pota- 

toes with Bordeaux mixture and the increased returns received. The author 
recommends a thorough spraying of potatoes with Bordeaux mixture, an 8 : 4 : 50 
solution applied every two weeks being considered better as a protection from 
late blight than either a4:4:60ora4:2;50 mixture applied every week. 

The potato wart disease, H. E. Stevens {Fla. State Plant Bd. Quart. But., 
S {1919), No. S, pp. 116-120). — The potato wart disease {Chrysophlyctis endo- 
hiotica) is noted as occurring in Hungary In 1896, In England In 1902, In Ger- 
many and Ireland in 1908, In Scotland and Wales afterwards, in Newfoundland 
In 1909, and in Pennsylvania in 1018. An account Is given also of the activity in 
1912 of the Federal Quarantine Board and of other protective measures. 

Four cities in Florida — Jacksonville, Tampa, Key West, and Pensacola — are 
known to have received shipments of foreign potatoes about the same time as 
Pennsylvania. The organism is known to live for six or eight years in the 
soil after thorough Infection. 

Apple spraying, G. E. Sandebs {Fruit Groivers* Assoc, Nova Scotia, Ann. 
Rpt, {1918), pp. 72-92). — In an account of the spraying work of 1917, It is 
stated that one man spraying from the ground up through the trees did serious 
damage to the foliage, while the other man spraying from the top of the outfit 
with the same solution caused no injury. It was found that the 1 : 30 llroe- 
sulphur solution In laboratory tests wet only the upper side of the apple leaves, 
and that no injury would result when the lower side was not rt^ached by the 
spray. Spraying with soluble sulphur and Bordeaux mixture on the under side 
of the leaf apparently caused no more harm than the same solution applied to 
the upper side. The burning which followed the application of lime suli)hur to 
the under side of the leaf appeared first on the upper side which was untouched 
by the spray. 

An extract of chlorophyll from the leaves was tested with lime sulphur, which 
caused a sudden change in the green solution, throwing down a brown precipi- 
tate, while the soluble sulphur and Bordeaux mixture showed no marked change. 
On sectioning the leaves and putting them under the microscope the lime 
sulphur was found to be absorbed by the leaves, causing a marked change and 
browning of the chlorophyll In the palisade tissues. The soluble sulphur and 
Bordeaux caused no ai^arent change In leaf chlorophyll, which Is mostly con- 
tained in the upper or palisade cells of the leaf. 

It is thought that the increase in the size, pressure, and nozzle capacity of 
the power spraying outfits has been largely instrumental In causing the increased 
amount of burning in recent years, the high pressure having a tendency to wet 
the under side of the leaf more thoroughly. It appears from the 1917 work 
that the direction from which the spray was applied was far more important 
than the strength of the solutton. 
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Studies on the effect of light in this connection showed that plants kept for 
a period in darkneas would burn more readily than those kept In full sunlight 
The explanation offered is that chlorophyll is not manufactured In the absence 
of sunlight, and the depletion of chlorophyll following a period of darkness 
results Igi more serious injury in this case. 

Regaraing leaf Injury or bronzing from Bordeaux mixture, It is stated that 
one spraying with the 4 : 4 : 40 mixture will not usually cause appreciable 
bronzing, but that tliree or four applications may cause serious bronzing, yellow- 
ing, and defoliation. As regards the admixture of poisons, it was found In 1917, 
as In previous years, that arsenate of lime is slightly safer than arsenate of 
lead with lime sulphur and that It costs only about half as much per unit con- 
tent of arsenic. 

The spray gun is considered the most valuable labor-saving device for the 
application of spray, though Injury Is likely to follow Its use on account of the 
Increased amount of lime sulphur reaching the under side of the leaves. 

Bitter pit and water core of the apple, A. F&ank (Washington Sta.^ West, 
Wash, Sta, Mo, BuL, 8 (1920) ^ No, 7, pp, 110-112 ). — Descriptions are given of 
bitter pit and water core, two diseases of the apple which are in some way de- 
pendent upon the water relationship of the plants. For controlling these 
troubles the author recommends proi>er pruning, so as to maintain a regular 
crop of evenly distributed fruit, and thinning when necessary. For water core, 
attention should be given to the care of the trees in order that the foliage may 
be maintained in a high state of health. It is claimed that apples affected with 
water core frequently overcome the trouble if placed in good storage. 

Dominion experimental orchard work in 1917 , M. P. Pike i Fruit Grow- 
ers* Assoc. Nova Scotia, Afin, Rpt,, 64 (1918), pp. 145-166 ). — It is found that 
injuries characteristic of Bordeaux sprays appear wherever they are applied 
under climatic conditions similar to those of Nova Scotia. Lime-sulphur spray 
gives a much better finished product, and It is thought that a method of ap- 
plication will probably be found whereby the burning of foliage will be practi- 
cally eliminated. 

Tests have been conducted during the past four years for the purpose of 
ascertaining which of the four regular sprays are the most Important. A sum- 
mary of these and the previous experiments is given herein. It appears evi- 
dent that no one spray will suffice, hut it Is thought that It may be possible to 
control scab fairly well by two thorough applications. Two sprays before the 
blooming period are of more value than two given afterwards. If three sprays 
only arfe to be given, the fourth is the one to he omittCMi as a rule. 

A summary of the results of spraying at different strengths would seem to 
Indicate that it Is not possible to eliminate burning, especially in the heavy 
applications, by reducing the strength of the mixture. However, observations 
made during the previous three years led to the belief that much of the drop 
attributed to the lime sulphur is due to some other cause. The result of tests 
to determine the relative efficiency of Bordeaux mixture as compared with 
lime sulphur in the fourth spray, as a fungicide for scab control, would seem to 
show no advantage and more foliage injury where Bordeaux is used. Lime- 
sulphur sprayed apples have a finer finish than those sprayed with Bordeaux 
mixture, which causes injury to the green colored fruits such as the Falla- 
water and Greening, in the form of small russet dots scattered over the surface. 

Tabulated data are Introduced to show that lime sulphur alone may cause 
the burning of foliage. Tests with arsenate of lead seem to show that there is 
some fungicidal value In the spray, but more yellowing of the foliage appears in 
the plats receiving this treatment unless hydrated lime is added to the arsenate 
vt lead. Additional tests made with soluble sulphur arsenate sprays seem to 
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bear out previous experiments In that more yellowing and burning are likely 
to result from Its use than from regular lime sulphur sprays. 

Among the general conclusions from this work Is the statement that lime- 
sulphur arsenate is a more satisfactory spray than Bordeaux arsenate. Nozzles 
do not appear to be a factor in scab control provided the work is tlmroughly 
done, though rapidity of the work may render the adoption of calyx and drive 
nozzles advisable. The experiments seem to indicate that lime sulphur is as 
satisfactory a spray as any for the control of apple scab. However, the two 
sprays after blooming should be put on in a strength weaker than that generally 
used, and with less force, using the regular spray nozzle. For lime-sulphur a 
1 : 40 strength is recommended with arsenate of lead paste, 5 lbs. to 100 gals., or 
1.5 lbs. arsenate of lime for the sprays before bloom, and 1:50 or 1:00 lime 
sulphur with 3 to 5 lbs, arsenate of lead paste, or 1 to 1.5 lbs. arsoniite of lime, 
for the spray put on after blooming. Unle.s.s weatber conditions are very favor- 
able for scab the last spray, as used In 1918, may be eliminated. 

Diseases of apples In storag^e, C. Bkooks, J. S. Cootjjy, and D. F. Fishcb 
(17. iS‘. Dept. Agr., Farmers' Bui. 1160 {1920), pp. 24, figs. 27 ). — The authors 
describe the variou.s diseases which are liable to occur on apples In storage 
and suggest methods for their control. Particular attention Is given to scald, 
which is a serious transportation and storage disease. For the control of 
this disease ventilation is said to be as important as low temperature, and in 
storage rooms ventilation is highly Important. Apples are said to scald far less 
when in boxes, baskets, or ventilated barrels than in tight barrels, and wrapping 
appUjs in oile<i paper Is said to furnish the most complete protection against 
scald. 

The banana disease, J. Maiv: {Porto Dept. Agr. and Labor Sta. Circ. 
2d {1920) t ed., pp. 3-7 ). — A popular account is given In Spanish of the 

disease of bananas due to Fusarium cubense (E. S. R., 38, p. 757). 

The w^atery or Moiiilia disease of cacao pods {Agr. Neios f Barbados], 19 
(1920), No. 470, pp. 142 , 143 ). — The description here furnished Is said to have 
been taken from a handbook by Rorer, previously noted (K. S. R., 39, p. 544; 
40, p. 358). 

Control of coffee leaf disease, T. B. McCleliand {Porto Rico Rta. Rpt. 
1918, pp. 11, 12 ). — A brief statement is given regarding invesUgations carried 
on by the station on the control of coffee leaf disease due to StilbeMa flartda. 

Papaya leaf blight, H. R. Stevens {Fla. State Plant Bd. Quart. Bui., 4 
(1920), No. S, pp. 98-100 ). — leaf blight of Varioa papaya has recently been 
reported to the State plant board from St. Cloud, Fla., the source being uiiknown. 

Affected leaves begin to dry up at the edges as if scorched. The disease 
has been reported previously from Porto Rico, Cuba, British Guiana, and 
Sanlbel Island, but so far as known it has not appeared elsewhere In Florida. 
It is said to be caused by Puociniopsis caricce, and its appearance is de- 
scribed. 

Tentative recommendations as regards control include three or four sprayings 
witli Bordeaux mixture at a strength of 3:8 : 50 at Intervals of ten days to 
two weeks, care being taken to cover thoroughly both under and upper sides 
of the leaves. In case of severe attacks all of the older infected leaves should 
be removed and destroyed. Severely Infected young plants may be more 
economically removed, * 

An attempt to control w*alniit blight, H. S. Fawcett and L. D. Batcheix)» 
(Calif. Dept. Agr. Mo. Bui., 9 (1920), No. 5-6, pp. 172-178. figs. 3).— Blight or 
baoterlosis (Pseudomonas jnglandis) is said to be one of the most serious 
diseases of Persian walnuts in California. 
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An attempt was made during 1915-16 to control walnut blight in two dillbrent 
orchards by the elimination of hold-ov» twig lesions, followed by thorough 
spraying. A detailed account is givas of the work, the results of which were 
negative. 

Plant mncer {MUsouri Bot, Qurd, BuL, 7 (iPiP), Vo. 5, pp, 51--53, pis. 3). — 
A descii^ve discussion Is given of a destructive disease of marguerites, or 
Paris daisy {Chrysanthemum frutescens), in the Missouri Botanical Garden 
and elsewhere, Including a brief account of the history of this disease, caused 
in plants by Bacterium tvmefacieM, and of its hosts as herein listed. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Toxicity of barium carbonate to rats, E, W. Schwartze {U. 8 . Dept. Apr, 
Bid, 915 (1920) t pp. 11 ). — ^This paper summarizes previous investigations of Uio 
toxicity of barium salts and reports the results of experimental work con- 
ducted. 

“ The lethal dose of barium compounds for rats is as follows : Barium chlorid, 
subcutaneously, 45 to 89 mg. per kilogram; barium chlorid, by stomach tube, 
850 to 535 mg. ; barium carbonate, per os, 630 to 750 mg. On the basis of the 
barium content, the carbonate is about two-thirds as active as the chlorid per 
os. The average Intake of food, both poisoned and unpoisoned, by hungry 
white ruts used In these tests was one one-hundredth of their body weight. 
Twenty per cent of barium carbonate In the rat bait was found to be an efll- 
clent concentration. With this percentage a rat is required to eat only one- 
third or three-eighths of a meal of average size, or one three-hundred-and- 
twentieth to one two-hundred-and-sixty-sixth of Its own weight, in order to 
secure the ingestion of a lethal amount. With this concentration many of the 
rats die within tlie first 24 hours, the chief factor being the consumption of 
an amount larger than the minimum efficient lethal dose. From the results of 
both the pharmacological and the feeding tests, it would not seem advisable to 
always expect 100 pear cent mortality from the administration of barium car- 
bonate, in proper amounts, to rats. 

“Apparently rats are about as susceptible to barium administered subcutane- 
ously as rabbits, chickens, and pigeons, and approximately one-third as sensi- 
tive as cats and dogs. When the barium is administered by mouth, however, 
the rat Is comparatively the least susceptible of all the mammals cited, al- 
though the absolute amount is less, because of the small size of the rat” 

A llsf is given of 20 references to the literature. 

Birectory of officials and organizations concerned with the protection 
of birds and game, 19iKO, O. A. Lawyer (17. 8. Dept. Apr,, Dept. Ciro, 131 
(1920), pp. 19). — ^This is the usual annual directory. 

Baws relating to fur*bearing animals, 1920, G. A. Lawyer, F. L. Earn- 
SHAW, and N. Dearborn (XJ. 8. Dept. Apr., Farmers' Bui. 1165 (1920), pp. 
32 ). — ^Thls is the usual annual summary of laws in the United States, Canada, 
and Newfoundland, relating to trapping, open seasons, propagation, and bounties. 

Seventeenth supplement to the American Ornithologists’ Union check* 
lijSt of North American birds (Auk, 37 (1920), Bo. 3, pp. 439-’U^).^Thi$ is 
the second supplement issued since the publication of the third edition of the 
check-list of North American birds in 1910, previously 'noted (B. S. R., 24, p. 
555), of which the first was issued in 1912 (E. S. R., 39, p. 153). 

The birds of the British Isles and their eggs, T. A. Coward (London and 
New York: Frederick Warm d Co., Ltd., 1920, pp. Vn+376, pis. 159, fip. i)*— 
This popular account is iliustrated by plates, a large proportion of which art 
In colora. 
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Yfte crow In its relation to agrlcnltiire, E. R. Kalmbach {U, 8, Dept, Agr*f 
Farmers^ Bui. 1102 (1920), pp. 20^ figs. 4)- — This is ii popular summary of in- 
formation based upon the author’s investigations rei)orted In Bulletin 621, 
previously noted (E. S. R., 38, p, 856). 

Observations on the effect of storm phenomena on insect activity, D. C. 
Pakman (Jour. Econ. Ent., IS (1920), No. 4, pp. SS9S4S). * 

Injurious insects and other pests {KamaH Sta. Rpt. 1919, pp. /ft-48 ). — In 
reporting upon investigations under way during the year, reference is made 
to the work with (1 ) the Hessian fly, a bulletin upon which is being published ; (2) 
the corn earworm, an account of which by McColloch has been noted (E. S. R., 
43, p. 358) ; (3) fruit Insects, including the apple-leaf skeletonizer and the 
transmission of raspberry cane blight by insects; (4) miscellaneous Insects 
injurious to staple crops, including root injury by hachnonterna spp., a report 
of investigations of which by Hayes has been noted (E. S. R., 43, p. 760), and 
insects injurious to alfalfa, including three hay worms, namely, the meal snout- 
moth (Ppralia farinala) which is the most common, the true alfalfa hay worm 
(Hypsopygiu costalis), next in importance, and an unidentified 8t>ecies, the 
garden web worm, the cotton cutworm (Prodenia omithogalli) , and cooperative 
control work with the grasshopper, an account of which by Flint has been 
noted (E. S. R., 43, p. 353). The cotton cutworm is said to have been gen- 
erally present over the State. In one alfalfa field of about 30 acres, near 
Manhattan, which was being saved for seed. It caused an injury of at least 
50 i)er cent. 

Report of the State entomologist, A. F. Conkadi (Clemson Agr. Col, S. C,, 
Bd. Trmiee^ Ann. Rpt., $0 (1919), pp. 152^168 ). — ^This report deals with intra 
and interstate nursery inspection, sweet potato and cotton boll weevil quaran- 
tine, the pink boll worni, European com borer, etc. 

[Work with insects] (Wisconsin Sta. Bui. 319 (1920), pp. 62-65, figs. 4). — 
A brief account is given of investigations of the pea moth in Wisconsin, a 
bulletin relating to which, by Fluke, has been noted (E. S. R., 43, p. 257). 

Brief reference Is also made to control work with the potato leaf-hopper, a 
report of Investigations of which pest In Wisconsin by Ball has been previously 
noted (E. S. R., 41, p, 847). Applications of Bordeaux mixture by a wheel- 
barrow sprayer with a pressure of 100 to 150 lbs. and the spray projected on the 
under side of the foliage gave an increased yield of from two to three times 
that of the untreated area. It is concluded that Bordeaux mixture, 4 : 4 : 50, 
alone or, better, in combination with nicotin sulphate 1 : 1,2(X), will protect 
potato plants from had infestation by the leaf-hopper and the diseasdh condi- 
tion of the potato foliage for which the leaf-hopper is responsible. Investiga- 
tions of Its natural enemies Indicate the presence of a fungus disease attack- 
ing both adults and nymphs and of an egg parasite. 

During the year the green clover worm, often a serious pest on alfalfa, was 
found by L. G. Gentner to be a serious menace to certain garden crops, par- 
ticularly garden beans. Many were killed by parasites during the latter part 
of August and early September. Spraying the bean plants with arsenate of 
lead at the rate of 1 to 1.5 lbs. to 50 gal. of water is said to control the pest. 

While the strawberry crown miner has not been reported as Injuring straw- 
berries, observations by Gentner made during the year indicate that it Is well 
established In the State. 

Two new and important insect pests recently found in Canada, L. S. Mo- 
Laxne (Agr, Om* Canada, 7 (1920), No. 10, pp. 793, 79^).— The European corn 
borer (Pyramsia nubUalis Hfibner) was found in August at Lorraine Station In 
Welland Co., Ont. Further Investigations have shown Infestation to extend 
from Fort EHe on the east to Dunnville on the west along the Lake Erie shore. 
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and about 20 miles Inland. Investigation of an inflation in the vicinity of 
St. Thomas, Ont., reported on August 23, showed 5 per cent of the plants In 
the fields to be infested. Intensive scouting up to September 6 indicate that the 
St. Thomas outbreak is more Intensive and widespread than is the infestation 
farther ^et. The heaviest Infestation thus far was found In the townships 
of Yarmouth and Southwold in Elgin Co., where 79.8 per cent of the stalks 
were infested by one or more borers. 

The satin moth {Stilpnotia salicis L.), a pest found in Europe and Asia, 
which often severely attacks poplars and willows, was discovered in the vicinity 
of Vancouver and New Westminster, B. 0., in the latter part of July. If 
Investigations show that Infestation is not too widespread, an attempt will be 
made to eradicate it It is pointed out that the first record of the satin moth 
In America was made last spring, when it was discovered in tbe vicinity of 
Boston (see p. 252). 

The occnrrence of injurious forest insects in Sweden in 1917« 1. Tba- 
QiXDK (Meddel Stat, SkogsfdrsoJcaamt, No. 16 ( 1919 ), pp. 67 -- 114 , figs. 14 )* — ^The 
insects mentioned as of particular Importance In forests In Sweden during the 
year 1917 include Scolytus ratzehurgi Jans., IpB aoummatus Gy 11., Myclophilua 
piniperda L., M. mMior Hart, 1 . typogrwphus L., Bupalus piniarim L., and 
Oephaleia aignata P, 

Three microlepidopterous enemies of rice frequent In rlceries In Cochin 
China, F. Vincens (Bui. Agr. Inst Soi. Saigon [Cochin China], 2 (1920), No. 4, 
pp. 97-105, pis. 2 ). — ^Among the numerous insects which attack the rice plant 
in rlceries in Cochin China are three which are particularly widespread. 
All three belong to the family Pyralldse, many of which fold the leaves and 
perforate the stems. They are SchomoHus inccrtellua Wlk., Chilo suppressalis 
Wlk., and Cnaphatocrocis medinalis Gu^n^e. The larvje of the first two chlelly 
attack the steins, in tlie Interior of which they live, and it is difficult to distin- 
guish between them by the injury which they cause. The injury by C. medi- 
nalis, however, is exclusively to the leaves. After the harvest S. incertellus 
remains in the stubble, while Chilo suppressalis continues to live and reproduce 
in the weeds which follow, A detailed account of 8, incertellus in Formosa, 
by Shirakl, has been noted (E. S. R., 42, p. 65), as has a reference to its' 
occurrence In the Portuguese East Indies (E. S. R., 42, p. 451). 

Conference on spraying schedules, W, W. Yothers, J. R. Winston, et at.. 
(Fla. State Hort. Soo. Proc., S2 (1919), pp. 145-151).— A spray schedule for cit- 
rus is Incorporated in this account. 

Fumigation of citms plants with hydrocyanic acid; Conditions influenc- 
ing injury, R, S. Woqlvu (U. S. Dept. Agr. Bui. 907 (1920), pp. 4S, pis. 4, fig. 
1 ). — ^This paper presents the results of experiments conducted with a view to 
determining the prefumigation and postfumigation influence of heat and light 
upon the hydrocyanic acid gas treatment The results of the Investigations have 
been summari^ed as follows: 

‘^Sunshine is the chief prefumigation factor that Increases injury, and this 
Influence Is greater at high temperatures than at low. Under darkness or dif- 
fused light, temperatures upward to at least 190® F. do not apiiear to increase 
injury unless the fumigation or postfumigation temperatures exceed 80®. The 
environment after fumigation approximates in importance that during the 
actual treatment. Of the postfumigation factors, botb sunshine and temper- 
ature modify the degree of injury. Sunshine, the more Important, is most 
destructive to plants exposed immediately after fumigation, but affects them 
deleteriously at least two hours after the treatment. Temperatures of 80® or 
above injure plants more severely than lower temperatures. 
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“ Tbje fumigation of citrus plants ,1s most safely performed at temperatures 
below 80**. Diffused light before, during, or after fumigation exerts no more 
deleterious influence than darkness. Moisture on citrus plants does not increase 
the degree of Injury. An application of cool water to plants in hot sunshine 
immediately prior to fumigation appears to reduce slightly the efCect of the gas. 

Sudden changes of temperature over a wide range during exposure hydro- 
cyanic-acid gas tend greatly to increase plant injury. The optimum environ- 
ment for safety to plants is diffused light or darkness at uniform temperatures 
below 80*^ before, during, and after the fumigation. The lowest temperature 
tried, 55*", was within the range of the optimum. Fumigation at temperatures 
upward of 80® is safest under cool prefumigation and postfumigation environ- 
ments. The maximum of injury follows high temi)eratures for all three 
environments, 

“The physical and chemical conditions of the soil influence injury from fumi- 
gation. Trees In a wet soil tend to be more severely Injured than healthy trees 
in a dry soil. However, trees In soils deficient in moisture for such protracted 
periods as to be severely weakened are more susceptible to injury than if 
grown under optimum moisture conditions. Irrigation should follow fumigation, 
not precede it. 

“ The physiological ccualltion of plants is one of the most important factors 
regulating fumigation damage. A condition akin to hardiness appears to be the 
oi)timum for gas resistance and is brought about by dryness of the soil, cold 
weather, and possibly by continued very hoi dry weather wdiich exceeds the 
optimum for the plant. Sunshine fumigation can be conducted with safety by 
proper regulation of the dosage and length of exposure.” 

A list Is given of 23 references to the literature. 

Insect control in flour mills, B. A. Back {U. S. Dept. Agr. BuL 872 (1920), 
pp. 40, figfi. 15). — This is a practical sumimiry of information upon the subject. 

“ Experimental and practical demonstration work has proved the dei)orid- 
ability of methods of control under certain conditions. Those are fumigation 
with hydrocyanlc-acld gas and the use of heat Control by fre<^zing is less 
satisfactory. Smudges, as compared with fumigation with hydrocyanic-acid 
gas or the application of high temperatures, have only a temporary value. Pre- 
ventive measures, including cleanliness, are of the greatest value in reducing 
losses due to Insects. Dependence upon natural control by parasites Is not 
advocated. The heat method is recognized as the most effective, practical, and 
Inexpensive of all treatments and has the added advantage of being absolutely 
safe. Where remedial measures must be applied in mills of moderate ^ize, It 
has been estimated that the heat method is enough cheaper to pay in five years 
for the cost of the Installation of enough radiation surface properly to heat the 
mill. Neither fumigation with hydrocyanic-acid gas nor the use of high tem- 
peratures, as recommended for mill-insect sanitation, injures the mill build- 
ing or equipment or affects the baking qualities of flour.” 

The occurrence of the cbinch-bogr in eastern Massachusetts, G. W. Rabbek 
(Jour. Boon. BnL, IS (1920), No. 4, pp. S69, 3761).— Notes on the discovery of this 
pest in August, 1919, at Beverly, Mass. 

Four papers ou homopterous Insects, J, G. Sandeks and D. M. Dk Lono 
(Penn. Dept. mgr. Bui. S46 (1920), pp. 22, pin. 5, fig. /).— -The technical papers 
here presented are: (I)* Descriptions and Figures of Eleven Confused Species 
of Deltocephalus Infesting Grasses (pp. a-14), (2) Five New Species of Cica- 
dellbto (pp. 16-18), (3) New American Records and Notes of Clcadellidte 
(pp. 19, 20), and (4) Six Species of Deltocephalus, with Notes and Photomicro- 
graphs (pp. 21, 22), 
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A scale enemy of the orange^ lemon* and tangerine in Urngnny* G. B. 

ScHtTBMANN {Bev. Min. Indus. Uruguay ^ 8 (1920) ^ No. 52, pp. 1$S--164, figs. 8)*— 
Thu brief account relates particularly to the puiple scale and means for its 
control in Uruguay* 

Gipsy moth spraying work, F. W. Rank (Maas. State Forester Ann. Rpi., 
16 (19 W), pp. 21-28, pi. 1). — Use is being made of a very practical and con- 
venient sprayer, referred to as the “four-horse “ sprayer, which can be carried 
on a Ford truck or one-horse wagon, and has good power. It covers trees of 
ordinary height, and the ease with which It is transported makes it a valuable 
auxiliary to a larger sprayer. The fact that at least three of these small 
sprayers can be obtained for the price of a large one, and can be manned by a 
much smaller crew, are points which tend to popularize their use. They are 
also well adapted for spraying orchards and private work in general. 

A comparison is made of the dry and paste arsenate of lead, showing that 
the dry form is more economical, as there is far less waste |ind the amount 
used is more uniform. 

A European pest found in Massachusetts, A. F. BCttbgess] (Jour. Econ. 
Ent, 13 (1920), No. 4, p. 870). — ^The satin moth (Stilpmtia saliois Linn.), first 
found in Medford, Mass., recently, is known to occur in 27 towns in the State. 
The larvae feed on poplar, willow, and other trees. In the worst Infested urea 
discovered, poplar trees have been defoliated and others partially stripped. 

Xotes on the life history, habits, and control of the pea moth (Laspey* 
resia nlgricana Steph.), W. H. Brittain (Ent. Sac. Nova Scotia Proo., No. 5 
(1919), pp. 11-20, pi. 1). — The pea moth, an account of which, by C. L. 
Fluke, jr., has been previously noted (E. S. R., 43, p. 257), is said to be the most 
troublesome Insect enemy of the pea in the Maritime Provinces of Canada. Its 
ravages vary greatly in Intensity from year to year, but it is always present and 
destroys from 10 to 50 per cent of the crop. In some pickings at the agricultural 
college at Truro, in the summer of 1918, the percentage of infestation was as high 
as 75 per cent, making it Impossible to market the crop unshelled, and when 
shelled only at a financial loss. 

The author finds that the eggs are deposited only on the sepals of partially 
developed pods. There was no evidence that the i)Ods ripened prematurely, 
nor do they open naturally, permitting the caterpillar to escape. On the con- 
trary, the caterpillar bores out through the pod b^ore the peas are ripe. An 
extensive search in the field failed to detect them in any other situation. 

In rearing work the author found that instead of 14 days, as has been re- 
porteefto be required for incubation of the egg, only 2 or 3 days were required. 
The eggs are laid from 4 to 7 days after emergence. From 17 to 20 days were 
spent by the larva in the pod, and due to the long period over which the moth 
emerges larvae are found in the pods from about the middle of July until about 
the middle of September. Winter Is passed in a silken cocoon in the soil, 
where the Insect remains until July or August of the following season. The 
first pupa was found in 1919 on June 19, and tlie first adult appeai‘ed on July 12. 

In control work with arsenicals, calcium arsenate has given the best results, 
tltough none of the treatments have been entirely satisfactory. The results ob- 
tained in control experiments are reported in tabular form. 

The pea moth a new species, 0. Heinrick (Canad. Ent., 52 {1920), No. 11, 
pp. 257, 258, figs. 2).— The pea moth, which has been a source of injury, par- 
ticulary in Ontario, Quebec, and the Maritime Provinces of Canada, and has 
previously been recorded as Laspeyresia nigricana Stephens, is described by 
the author as L. nopimundi n. sp« 
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Dust and the sinraj gun in calyx worm control, L. Childs {Jour, Boon. 
BnU Bo, pp. SSISSB ), — ^Thls account by the entomologist of the 

experiment station at Hood River, Oreg., is summarized as follows: 

«The percentage of calyx entrants in apples is a very variable factor. In 
some seasons larger percentages enter than in others. There is much v^ation 
in different varieties of apples. The percentage of calyx entrants is not so great 
In the Northwest as one would be led to believe In reviewing the literature on 
the subject. 

'‘Dust controls calyx worms. It can in no sense of the word be called a 
‘driving application.’ The material settles upon the locations needing pro- 
tection and accomplishes results if properly applied; this including calyx 
protection. Spray applied in finely broken up particles operates in exactly 
tlie same way whether applied with a rod or spray gun. 

“The spray gun, In order to produce the proper type of spray can not be 
used on inferior equipment. Two hundred and seventy-five pounds pressure 
with a 8i-horsepower sprayer produces a fair spray with two guns, an ex- 
cellent spray with one gun. There is a very great need for higher powered 
sprayers with a liberal reserve. To be entirely effective the gun must be 
backed up with such equipment. 

Observations on the codling moth in walnuts, H. J. QTrAYi.E {Better Fruit, 
15 (1020), No, 1, pp. J9, 20 ), — This is a partial report of investigations con- 
ducted by the Citrus Substation at Rlverdale, Calif. Though first described 
in France under the name Cari)ocap$a putamina, this pest of walnuts is now 
considered to he the same as the species that attacks the apple. From the 
experiinenis of the first year, in which larvce were transferred from the walnut 
to the apple and from the apple to the walnut, it appears that they can be thus 
transferred without affecting their development. A.t the present time the 
codling moth on walnuts is an economic problem in the vicinity of Santa Ana 
and Tustin, and Capistrano and Carplnteria. Occasional records of its recur- 
rence in walnuts have also been secured in several other localities. 

In 1919 the first eggs were observed on the walnut in Santa Ana on May 8. 
“The first larvje appeared during the second week In May and continued to 
appear until the middle of .Tuly. The first brood of moths began to emerge 
on June 28 and continued until the last of August. The second brood of eggs 
was first observed July 7 and continued to appear until the first of September. 
Larvae of the second brood began to appear about the middle of July, the 
maximum numbers occurring the last of July and the first of August. A J:hird 
brood appeared later, and larvae were observed to enter the nuts up to the 
first of October.” The life history Is very different at Carplnteria, since the 
insect is three or four weeks later in making Its appearance^ 

Many of the larvae that appear early in the spring enter the nut at the calyx 
end, but later when protection is afforded by the contact of the nuts most 
larvie enter at these points. Nuts attacked while they are still immature fall 
to the ground and are not accounted for at harvest time. Up to the middle 
of July, by which time the shell is not hardened to any extent, the larvae usually 
bore directly toward the center of the nut, but after that time they only enter 
through the suture at the base. “ They may enter the husk where two nuts 
are in contact as usual, but when the shell Is reached they bore along the 
shell more or less at random. The majority of them sooner or later find the 
suture, where they enter and feed on the meat of the nut. Some that do not 
find the suture may complete their development in the husk of the nut alone.^ 

While band traps aid, the principal means of control consists of spraying or 
dusting with basic or neutral arsenate of lead. Where spraying is restorted to, 
80294^—21 Q 
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which proved satisfactory during 1919 in control of the pest in tlie walnut, 25 
gal. Is required to cover an average sized walnut tree, as many as 35 gal. being 
r^Tilred for the largest trees. Dusting during 1919 in the Santa Ana and Carpin- 
teria sections resulted in considerable reduction of wormy nuts. The chief 
objectii^ to its use during the year was due to the lack of thoroughness in 
covering the tree. 

The aphis is readily killed by the dust, which with the codling moth must be 
deposited on every nut for good control. In the Santa Ana district the first 
application should be made during the last week of May and the first week 
or two of June, and the second application about July 15. At Santa Ana 
the greatest Injury is done by the summer brood during July and August* 
while at (lari)interia the greatest injury is done by the spring brood during the 
latter half of Jtdy, since there is practically a full brood less there. One 
application at Carpinteria the latter part of June or first part of July ought 
to be sufficient In examinations made of over 100 orchards, 4.73 per cent of 
the nuts were found wormy in dusted orchards against 6.33 per cent in 
orchards not dusted in the Santa Ana area, and 4.2 per cent in dusted orchards 
against 9.7 in orchards not dusted in the Carpinteria area. 

Some results with nicotin and nicotin combinations in experiments on 
the control of Laspeyresia molesta Busck, L. A. Stkakns {Jour, Boon, But,, 
IS {1920), No. 4, pp. S64-S(>l),—The data here preserited have been noted from 
another source (E. S. U., 43, p. .558). 

Tiie pink bollworm (Oelechla gossypiella Saunders) in Egypt in 191B~ 
17 , H. A. Baux)U {Cairo: (Jovt., 1920, pp. VIlJ+120, pin. 2/).-~Thi.s reports In- 
vestigations of control measures for the pink bollworm, conducted in Egypt 
from September, 1916, to February, 1018, as not(Hi (E. S. K., 42, p. .547), 

Part 1 (pp. 5-48) of this report deals with the life history and habits of the 
pink bollworm, part 2 (pp. 40-70) with the damage caused by it, and part 3 
(pp. 71-110) with its control. An annotated bibliography of 41 titles follows. 
An appendix (pp. 117-120) deals briefly with the ct)ttoii crop of Egypt. The 
account of the pest in Egypt by Willcocks, referred to by the author, has h(*cn 
noted (E. S. K., 40, p. 856). 

The life history of the strawberry torf.Hx (Oxygrapha comariuna Zell.) , 
F. II. PKTiiEBBUiiKiE {Ann. Biol., 7 {1920), No. 1, pp. 0-10, pi. 1). — This is 
a report of studies of an enemy of the strawberry, which caused serious damage 
from 1913 to 1917 at Terriiigton St. Clements, Walpole, and Walton, England, 
in sew?ral cases reducing the crop to about 25 per cent of a normal one, with 
the result tlmt many acres of strawberries were plowed up as being un- 
profitable. 

The eggs which are deposited the beginning of November hatch the last of 
April or early in May, and the larvae are found fet^ding until nearly the end of 
June. Pupation occurs in webs on the leaves during June, and moths appear 
from early in June up to the end of July. The eggs of the next generation are 
found during July on the backs of the stipules at the base of the plants, and 
occasionally on the lower part of the leafstalk ; and caterpillars occur from t)ie 
middle of July until September 5, Pupje are found from the third week In 
August to tlie end of the third week in September, and moths from the second 
week in September to the third week in November, 

Larvae as soon as they hatch In the spring begin to feed on the very young 
folded fan‘^shaped leaves and to make holes through the successive layers, 
sometimes leaving the upper epidermis Intact. They remain sheltered by the 
folded leaves; some of the larvae soon begin to feed on the unopened doweiu 
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They bore boles through the folded calyxes and feed on the stamens and de- 
veloping carpels, with the result that tlie flowers attacked either do not form 
fruit or form only distorted ones. The caterpillars bind the leaflets, and often 
several leaves together, by means of threads, and also make little webs on the 
backs of the leaflets under which they feed and moult. Pupation tak^fs place 
on the leaves which have been spun together. 

In tests made arsenlcals did not succeed In reducing the infestation to any 
extent. 

The house Ay as a danger to health: Its life history and how to deal 
with it, E. E. Austrn (7Irit. Mas, (A^at. Jiist,), Econ. Ser., No. ] {191S), pp. 11, 
pis. figs. S), — This is the first of a series of popular accounts relating to 
ectoparasites of man, of which the second and third, by Cumming.s and 
Waterston, respectively, have been previously noted (E. S. R., 37. pp. 762, 764). 

The house fly: Its life history and practical measures for its suppres- 
sion, E. E. Austen (Drif. Mm. (Nat. Hist.), Econ. Scr., No. lA (1920), pp. 
pis. S, figs. 5). — This account, though similar in its objects to the pamphlet 
noted above, is of wider scope. It Is based upon the author’s experience on 
three frontKS during the course of the world war, which has enabled him to 
take into consideration the requirements of both the army and civil popula- 
tion in his discussion of control measures. 

The tachina fly (Phorocera doryphoraO , an interesting parasite on 
potato beetles, L, M. Gkismkr (Potato Mag., 3 (1920), No. S, p. H ). — ^This article 
calls attention to the control of the Colorado potato beetle in certain locali- 
lit»s in Alger an<i Houghton Counties, in the upper peninsular of Michigan, by 
this ta<*hinid parasite. It Is stated that in the summer of 1900 in certain 
localities of Alger County the beetles could scarcely be found, while in the 
vicinity of the upper peninsular experiment station they Avere (piite numerous, 
practieally every adult, as well as some of the larger larvje being covered 
with from one to eight or even more eggs of thi.s parasite. Tiie beetles were 
scarce In the vicinity of the experiment station during the following s(^ason, 
and neither flies nor their eggs could be found. None have been seen or re- 
ported since that year, although careful watch has been kept for them. 

Inuring the season of 1920 th(»re woro localities in Houghton County where 
the potato i)eetle was vei^ scarce, and others in which they Avere quite 
abundant, thus resembling tlie condition in Alger County In 1900. In the 
vicinity of Dodgeville the potato beetle was very numerous, and pnietically 
all the beetles as well as the full grown larvie were found covered twith 
from one to five or more eggs of the parasite. In all directions from this 
locality evidence of the parasite disappeared gradually, until in potato fields 
five miles away eggs were only found on less than one beetle or larva of every 
hundred, 

“The foregoing observations indicate that this benefleient fly is at work in 
large numbers In restricted areas only, but within an extensive territory and 
in several States. They also indicate that the fly either migrates from year 
to year to other localities, or else has other hosts upon which it prefers to rear 
its young from time to time. That the flies can not Increase to any great 
extent -is due to the poisoning of the potato beetles, a practice which has be- 
come quite general, for the poisoned beetles dry up rapidly and this leaves 
the young maggots which may hatch out of the fly’s eggs without a living 
host and consequently without food,” 

An account of tropical fruit flies, G. Endrrlezn (ZooI. JahrJf., Abt, System., 
Geogr. a. Bio*. Tiers, 4$ (1920), No, 1-4, pp, This account of tropical 

fruit flies includes descriptions of 29 species new to science. Six genera are 
erected. 
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A handbook of British mosqidtoes, W. D, Lang (Lonrfon; Printed hy Order 
of Trustees British Mus., X920, pp. VU+125, pis. 5, figs. 155).-— A brief intro- 
ductory account of mosquitoes, their life history and structure, is followed by 
a discussion of their identification in the adult and larval stages (pp. 20-78). A 
systemaW account is next given of the 20 species, representing 9 genera, which 
have been found to occur in the British Isles (pp. 78-111). Reputed, doubtful, 
and fossil British species are mentioned (pp. 111-113), and evolutionary and 
concluding remarks follow (pp. 113-117). 

The control of breeding of yellow fever mosquitoes in ant-guards, dower 
vases, and similar containers, J. Zetkk (Jour. Boon. Ent,, IS (1920) t No. 4f PP* 
SiJh^SO ). — “About 2 gm. or more of para-di chlorobenzene, repeated every seven 
days during the rainy season or even ten days during the dry season, was found 
to prevent the breeding of yellow fever mosquitoes in ant-guards. It is neces- 
sary that the para-dichlorobenzene be used in powdered form and be well scat- 
tered in the guards. About 2 gm. of powdered para-dlchlorobenzene, or the 
same amount of camphor (either lump or powdered), was found very effective 
in preventing the breeding of yellow fever mosquitoes in flower vases and 
similar receptacles. It should be repeated every 15 days, or each time the 
water Is changed. For holy- water urns, especially in churches, lump camphor 
is recommended. The use of these insecticides should be considered obligatory, 
and if, after due notice has been given, breeding is found, especially piipic, 
then the offender should be dealt with severely and to the full extent of the 
law, particularly so if yellow fever exists in the community. The central sta- 
tion of the sanitary corps should have those insecticides on hand and sell them 
to the public at, or nearly at, cost.“ 

Mosquito control in a soiitliern army camp, S. M. Doha nun (Jour, Econ. 
Ent, 13 (1020). No. I pp. pis. S). 

New species and varieties of Phyllophaga, J, J. Davis (III Dept. Registr. 
and Ed., Div, Nat. Uist. i:^urvey Bui, IS (1920), Art. 12, pp. S27-SS8, pis. 6. figs. 
8). — The author has recognized several new specle.s and varieties of May- 
beetles among collections received from different sections of the country, 
namely, P, perlonga, from Mississippi, Arkansas, and Tennessee; P. fraterna 
mississippiensis, from Mississippi; P. pearliae, from Tennessee, Kentucky, and 
Indiana ; P. soror and P. impar, both from North and South Carolina ; P. foxii, 
from Virginia and South Carolina ; P. parvidens hysteropyga, from Texas and 
Florida ; and P. hirticula comosa, apparently from Kansas. 

Western twig pruners, F. B, Herbekt (Jour. Econ. Ent., IS (1920) , No. 4, 
pp. S60-36S). — One of the sp€>cie.s noted Is Polycaon confertus Leconte, often 
called the olive twig borer, which prunes the twigs of almond, apple, apricot, 
avocado, birch, cherry, currant, English elm, Eugenia myrtifolia, flg, grape, live 
oak, olive, orange, peach, pear, pnine, and the strawberry tree (Arbutus unedo). 
It u.suany bores in at the forks of two small branches, entering for a quarter 
inch or more and throwing out considerable frass behind it. The beetle does 
not breed in many of these trees, however. 

P. stoutii Leconte Is reported to prune twigs In the same manner. Apate 
puuctipennis (Leconte), called the western twig borer, burrows into the twigs 
of different orchard trees, particularly apricot, much In the same way as does ^ 
P, confertus. Phlwosinus cupressi Hopkins and P. oristatus Leconte are bark 
beetles of the family Ipidse, which have the abnormal habit of pruning small 
twigs. Both breed in a number of cypress and cypress-like trees. Mention is 
also made of Leperisinus sp. (near aculeatus Say) and Agrilus mgelims Horth 

The beet leaf-beetle [Monoxia puncticollii Say.]« F. H. OamBNOSN and 

O. Mabsh (U. S. Dept. Agr. BiU. 892 (1920), pp. 24, plS. 9, fiys. 4).—^ Xn the 
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Bocky Mountain States sugar beets and garden or table beets, Swiss chard, and 
spinach are subject to attack by the beet leaf beetle (AL pvneHcollia), or 
* alkali bug/ an insect resembling the elm leaf beetle. This Insect normally 
lives in alkali regions, breeding on such weeds as the sea-blites, llussian thistle, 
saltbush, and lamb’s quarters, but when it becomes abundant there is ^n over- 
flow to cultivated plants, which are attacked and often greatly Injured, Injury 
Is accomplished chiefly by the larvae, although the beetles also do much damage, 
not Infrequently eating young beets ‘ down to the ground.’ Many hundreds of 
acres of beets are destroyed every year. The beetles also act as carriers of a 
fungus disease. 

The beetles issue from their winter quarters during March and April, 
feed on weeds, mate, and within a short time begin laying their eggs. The 
rounded oval, orange-yellow' eggs are laid on the underside of the leaves in 
majsses of varying number, from 2 or 3 to 50, a single female depositing between 
300 and 400 eggs and even more. These hatch in from 8 to 18 days, depending 
upon the temperature, and the larv» complete their growth in from 14 to 29 
days. The larvse feed In exposed positions on either the upi^er or lower sur- 
face of the leaves, eating holes in them, frequently cutting entirely through 
the leaf. When mature, the larvaj leave the plants and burrow into the earth 
to a depth of from 0.5 in. to 2 in. and form cells in which the soft yellow pupse 
develop. The pupal period requires S or 9 days, and then the beetles emerge. 
Two generations and a partial third generation are produced annually in the 
Arkansas Valley of Colorado, where the specie.*? has been studied. 

“Hibernation Is passed as a beetle lii alkali areas under tufts of grass, he£y)s 
of dead weeds, and other rubbish, and the grower may take advantage of the 
knowledge of this habit to (iostroy the beetles in their winter quarters, which 
lias proved an effective and practicable method of control. The best time for this 
work is between tlie middle of November and the first of March, when the dead 
grass and weeds may be burned, Tlie effectiveness of this nu'thod depends on 
the thoroughness with which the hibernating quarters of the beetles are de- 
stroyed. The use of arsenleals has not been entirely satisfactory in the control 
of this pest.*’ 

The western cabbage flea-b€»eUe [Phyllotreta pusilla Horn!, F, H. Chit- 
tenden and H. O. Mahsu (U. S. Dept. Apr. Bui. 902 (1920), pp, 21, pi. 1, figs. 
4).— This account is based upon observations of P. pusilla at Bocky Ford, Colo,, 
from 1909 to 1917. In the Western States cabbage, turnips, and other cole 
crops, beans, peas, table and sugar beets, muslard, kale, rape, and other vege- 
table and garden plants are severely injured by tills flea-beetle. • 

“ Injury is chiefly due to the overwintered beetles during June and July, 
but the beetles accomplish more or less injury during the growing season. This 
liea-beetle develops on tlie roots of wild and cultivated cruciferous plants. The 
beetles frequently appear in great numbers, eat minute pitlike holes lu the 
leaves of young plants, and often cause considerable injur>’' in seed beds. The 
entire life cycle from egg to adult may be passed in about SO days in June 
and July, and there are at least three generations produced annually. 

** Crops may be protected by means of a spray of arsenate of lead, applied 
at the rate of 2 lbs. powder to 50 gal. of water, or by Bordeaux mixture, 4 ; 4 ; 50 
formula, these sprays acting as repellents. It can also be controlled by nlcotin 
sulphate, 0.5 pint 40 per cent solution in 60 gal. of water with 2 lbs. of soap 
added, and by tobacco dust, which are deterrents. It is not possible, however, 
to control this Insect entirely when It occurs in its greatest abundance. In 
addition, it is desirable to keep the plants thrifty and well watered ; mechanical 
traps and trap crops can be used with advantage ; and clean culture is always 
advisable^ especially the destruction of weeds in and near cultivated fields/* 



258 BXPEBIMBNT STATIOMT BBGOfiD. IVohM 

The baitana borer in Fiji (Reprinted in Apr, Newe lBarhadoB"if 19 (19B0U 
No, 474, p. 20^), — This Is a brief account of the present status of Co8mopoUte$ 
tordidus in Fiji. 

Bee investigations (Kansas 8ta, Rpt, 1919, pp, 91, 6B), — In studies on with 
taring l^s two sets of three hives each, including one single-story hive un- 
packed, one two-story hive unpacked, and one packed hive in each set, were 
placed on scales, one set being placed in a protected place and one in the open. 
It was found that the amount of honey consumed by the bees in the sheltered 
place varied but little from the amount consumed in the unsheltered hive, but 
that the sheltered hives wintered a larger number of bees than the unsheltered. 

Wintering bees in Canada, F, W. L. SlalDEN (Canada Kxpi, Farms Bui, 49, 
2, ser, {1920), pp, 12, fig, I).-— This is a general summary of information upon 
the wintering of bees. 

A tenthredinid (Cimbex quadrimacnlata Mitll.) Injurious to the almond 
tree, K. Sabra (Bol, Lah, Zool, Gen, e Agr. R, Souola Super, Agr, Portioi, 12 
(1917-18), pp. 279-286, figs, 4; ahs, in IfUematl Inst. Agr, [ISowie], IntematL 
Rev, Sci. and Bract, Agr,, 10 (1919), No. 9, p. 684).— K description and biological 
notes are given on this pest, which was observed, principally on almond trees, 
in the Provinces of Bari and Potenza, Italy. The most serious damage w^as done 
to seedlings in the nursery and young grafted trees. The larvse are parasitized 
by OphcMes glaucopterus L. and Lampronota melancholica Grav. to the extent 
of 20 and 25 per cent, respectively. 

FOODS— HUMAN NUTRITION. 

Margarin, W. Clayton (London and Ncio York: Longmans, Green cf Co., 
1920, pp. X/-f i87, pU. 10, figs. 12). — ^Thls volume, which is one of the series of 
Monographs on Industrial Chemistry edited by E. Thorpe, includes a brief his- 
torical account of the development of the margarin Industry ; a description of 
the modern processes of the manufacture of margarlns; a discussion of the 
chemistry of the constituents, and metliods of tl)eir analysis and that of the 
finished products; chapters on butler, renovated butter, and compound lard; 
and a final chapter on nutritional chemisti-y, in which is discussed the (iu(?.sUon 
of the nutritive value of margarins from the standpoint of their digestibility and 
their content of fat-soluble vitamin. 

In conclusion. It is well to recall that butter, owing to the ‘ influence of 
feed, storage conditions, and temperatures used in the renovation of inferior 
produats, and even the method of u.se of the product In the home,' may not ex- 
ceed a good oleomargarln In nutritive qualities. The whole question seems to 
depend upon the adequately varied and balanced diet of the individual. Chil 
dren should preferably be fed on butter, but adults, with their stronger diges- 
tive powers, may with absolute Impunity replace butter by either oleo or vege- 
table margarin, provided they consume sufficient amounts of the vegetative 
green parts of plants, since these furnish an ample supply of all three vitamins.” 

A brief discmsslon of the denaturing of margarin and an extensive bibliogra- 
phy are appended. 

Milk and meat in the food supply (Bub. Health Rpts, iU, 8.], 89 (1920), 
No. 17, pp. 994-996).— A summsry and discussion of work recently published, 
ending with the general conclusion Uiat ” a moderate shifting of emphasis from 
meat to milk will help In the normal evolution ” in the diet. 

The influence of various carbohydrates on the coaifulatloii of milk^ E. 
Aschknheim and il Stern (Biochew, Zischr., 102 (1920), pp, 98-128),— HhB 
results are reported of an ultramicroscoplc study of the effect of carbohydmUtt 
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on the coagulation of milk in mixtures used for infant feeding, such as mix* 
tures with oatmeal, oat gruel, sucrose, lactose, etc. 

The method consisted of preparing the usual milk mixtures at different 
dilutions with and without the addition of sugar, and sterilizing in a milk 
sterilizer for 6 minutes. To 10 cc. of such a mixture was added 0.^ cc. of 
rennet and 0.05 cc. of n/ 10 HOI. After thorough shaking the mixture was 
placed in an Incubator and the progress of coagulation observed by the use 
of an ultramicroscope. When coagulation was complete the material was 
centrifuged for 10 minutes and the separated coagulum spread out on a dark 
glass plate and examined for its consistency. The results obtained from the 
various mixtures are summarized as follows: 

Pure milk and water mixtures showed a much more consistent coagulum 
than the milk-oatmeal and milk-gruel mixtures. Of the latter the milk-oat 
gruel mixture gave the most flocculent coagulum, closely resembling that of 
human milk. On the addition of sugar these differences were lessened in pro- 
portion to the strength of the sugar. Cane sugar and Soxhlet nutritive sugar 
appeared to have less Influence limn the milk sugar. 

The metabolism of carbohydrates. — Stereochemical changes under- 
gone by equilibrated solutions of reducing sugars in the alimentary canal 
and 111 the peritoneal cavity, J. A. Hewitt and J. Pjiyde (Bioohe^n, Jour., H 
(PJBO), No. 3-4, PP- S95-405, figs. 5). — This paper describes a number of ab- 
normal and unexpected results obtained in an cxi)erimental study of the rate of 
absorption of simple carbohydrates by living tissues (the intestines and peri- 
toneum of rabbits). 

Solutions of d-glucose in equilibrium, when introduced into the Intestines 
ot the living animal, were found to undergo a rapid downward mutarotation 
to optical values corresponding with specific rotations much below +52.5. 
After withdrawal from the intestine, these solutions underwent slower ui)ward 
mutarotation to a permanent value corresponding with the specific rotation of 
tt- and /3-glucose in equilibrium. The authors are of the opinion that these 
stereochemical changes can not be attributed to the preferential absorption of 
the a form or to the formation of sugar complexes such os disaccharids. but 
are the result of the transient formation of 7 -glucose. 

No evidence was obtained of similar stereochemical changes occurring in 
sugar .solutions which had been introduced into the peritoneal cavity. 

lufaut feeding, C. Puancioni {Bol. Soc. Hal. Studio Aliment., 1 {1919), No. 
iS, pp. 1>~16). — This is a discussion of the relative merits of “natural, mixed, 
and artificial alimentation,” these terms being used to signify feeding with 
mother’s milk, cow’s milk, and a mixture of the two. While conceding that 
moUier’s milk should be used where possible, the discussion centers around the 
use of mixed milk. The opinions of various authors concerning the best pro- 
portions of mother’s and cow’s milk are cited, and attention is calletl to the 
various fK)lnt 8 of superiority of mother’s milk. 

The problem of the hospital dietittan. A, F, Mobqan and A. H. Metcalt 
{Calif. State Jour. Med., 18 {1920), N». 7, pp. 233-237) .--In connection with a 
summary of information collected in studies of the dietetics departments of 
some representative hospitals, the authors discuss the klml of training a dieti- 
tian should have, the duties of the position, and similar topics. 

Personal cotislderatibns regarding the army ration, A. LusTia (Bol. Soc. 
Hal. Studio Aliment., 1 {1919), No. 4-6, pp. 83-90).— This is a criticism of the 
Italian Army ration of 1920, which consisted of bread 700 gm. ; fresh or frozen 
beef 200; substitutes for meat, Including dried fish, canned meats, etc., 150; 
canned salmon 235 ; Italian paste 180, or rice 150 ; dried legumes 50, or potab)es 
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100; roasted coffee 10; sugar 15; and iard or oil 15 gm. In addition, certain 
condiments are included and cheese in amounts of 10 gm. three times a week. 

The ration is criticized on the ground that the alternatives are not of equal 
mine, and that the ration is too low in calories and fat and does not furnish 
sufficient vitamins. 

The inffuence of rationing in Denmark on health, M. Hindheoxs {Deui. 
Med, Wohnachr., ^5 (1919), No. 4$, pp, im, The author briefly discusses 

this on the basis of his experiments and reaffirms his belief in the great value 
of a diet of whole wheat bread, greens, and potatoes. 

Standards of living, a compilation of budgetary studies (Bur, Appl Boon., 
Inc., Z>. C.], BuL 7 (1920), pp, r+f5d).— This publication reprints the 

more significant sections of 19 studies of the cost of living made by various offi- 
cial and private organizations during the years 1914-1919. In each case the 
item of food is considered in considerable detail. 

The woman's committee, IT. S. Council of National Defense. — An inter- 
pretative report, April 21, lOlT, to February 2T, 1019, K. N. Blaib 
(Was?iinffton: Govt,, 1920, pp, 150), — ^Thls summary of the organization and 
activities of the Woman's Committee of the Council of National Defense and 
Its affiliated committees and organizations in the various States includes sta- 
tistics and general descriptions of the work done in connection with food con- 
servation, home vegetable gardens, and a study made of agencies for the sale 
of cooked foods without profit. 

Standard railway sanitary code (Pub, Health RpU, It7. S.], S5 (1920), No. 
SO, pp. 1749-1761). — This code, approved by the conference of State and provin- 
cial officers of liealth and recommended to the several States for adoption, 
contains sections dealing with the preparation and serving of food on trains, 
in station restaurants, and in construction camps, and with the water and ice 
used for drinking and culinary purposes. The need of Inspection of the physical 
condition of those handling the food, screening of the windows and doors, care 
of the tableware, disposal of garbage, and other points that have to do with 
the sanitary condition of food, is clearly set forth. 

Studies in the vitamin content, W. H. Edoy and H. C. Stevenson (Jour, 
Biol, Chem., 4$ (1920), No, 1, pp, 295-S09, ftp. 1). — ^An Investigation of the Bach- 
mann (E. S. R,, 42, p. 59) and Williams (E. S. R., 41, p. 670) methods of de- 
termining water-soluble B has led to a modification of the latter method as 
follows : 

The materials used in the test are capillary pipettes, a dilute suspension of 
yeast ^cells (Flelschmarm) in Nflgelis solution, and a sterile solution of the 
vitamin extract to be tested. A suspension of the yeast cells from an agar 
slant is made by shaking as small a portion as can be taken up on the point 
of a needle in 10 cc. of the Nflgelis solution for 2 or 8 hours in a mechanical 
shaker. One unit of the yeast suspension and one unit of the vitamin extract 
are drawn up into the sterilized pipette and mixed, the ends of the pipette 
sealed, and the tubes incubated for 20 hours at 85® 0. The tips of each pipette 
are then broken, a bulb Is placed on the large end, and the contents blown 
out on a slide, fixed and stained. For control, another series of pipettes is 
prepared and filled by drawing up a unit of yeast suspension without the unit 
of vitamin. These are incubated and counted in the same way as the test 
pipettes. By using a number of tubes for each test greater accuracy can be 
secured. 

The results are reported of various applications of the method. Trial tests 
have Indicated that the test Is sensitive to small amounts of vitamin extract. 
The specificity of the test is shown by the results obtained with small quisn* 
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titles of the Funk antlneurltlc vitamin. Tests with navy bean extract and 
with sterile orange Juice, before and after extraction with Lloyd’s reagent, 
Indicate the selective adsorption of the active constituent by the reagent and 
further prove the specificity of the test for B-vitamin. That the stimulus re- 
moved In the case of the orange juice was the B-vitamin and not tj^e O was 
further proved by positive results obtained in prophylactic and curative experi- 
ments with guinea pigs, using as the active reagent the filtrate from the Lloyd 
reagent extract which had failed to cause increase in yeast cells. 

Other tests reported indicate that at 120® a partial destruction of the vitamin 
takes place, and that alkalis also have a destructive effect. Estimations of the 
content of this vitamin in the jugular and mammary vein plasma of a pregnant 
cow showed the mammary vein to contain appreciable amounts. 

Comparative estimations of the B-vitamin content of different foodstuffs 
were made by the following method: “First, establish by counting of units 
the probable range of variation in the suspension used. Second, make from 
5 to 10 tests on each substance tested, and in these test results eliminate all 
zero readings as showing that the unit in that case contained no cells. Average 
all other readings. Repeat as often as seems necessary to clear up doubtful 
positions.” 

The results are given of this procedure as applied to extra<‘ts of different 
materials prepared by drying the material at 60®, extracting equivalent amounts 
for the same length of time in boiling water, making up to the same volume, 
and sterilizing in the Arnold sterilizer. The results of five determinations on 
each extract are reported. The substances tested in decreasing order of potency 
were alfalfa, potato, celery, .apple, tomato, cucumber, turnip, radish, onion, and 
carrot. While these results are not considered conclusive, it is pointed out that 
in certain cases tJiey harmonize with the feeding results recently obtained by 
Osborne and Mendel (E, S. li., 42, p. 759.) 

The extraction of the fat-soluble factor of cabbage and carrot by sol- 
vents, R. S, ZiLVA (Biocheni. Jour., H S~4f PP- 7). — 

This paper describes the successful extraction of fat-soluble A from fresh vege- 
tables by absolute alcohol and subsequently by ether. Cabbage was first used, 
but as the extract w^as not relished by the rats serving as experimental animals, 
carrots were substituted for the cabbage. The experiments with the cabbage 
extract, how^ever. demonstrated the possibility of extracting fat-soluble A by 
the method employed, which consisted essentially in grinding the material with 
sand and allowing it to stand In a cool dark place for about 12 to 18 hours with 
5 parts of absolute alcohol for 1 of the material. The alcohol extract \fas then 
evaporated In vacuo at 35® C. 

The extract of carrots, in amounts equivalent to 25 gm. of the fresh material, 
when adde<l to a diet adequate except for fat -soluble A caused renewal of 
growth in young rats. Growth was also induced by the administration of doses 
of the extract equivalent to 15. 5, and 1 gm. of the fresh carrots, the extract 
from 15 gm. producing almost normal growth and that from 5 and 1 gm. slight 
growth. The extract dried in vacuo at a low temperature and kept in a de.slc- 
cator was found to retain its active properties to the extent that after a fort- 
night on equivalent of 25 gm. of the fresh material was sufficient to Induce 
good growth and cure xeropthahnia. 

Tests for the presence of the antineuritlc and antiscorbutic factors, conducted 
with rats and guinea pigs, respectively, indicated that equivalents of 25 gm. per 
day were about the minimum for growth of rats on a diet lacking in water- 
soluble B, The same amount was also sufficient to delay the onset of scurvy, 
but not to prevent a fatal termination of the disease In a guinea pig on a diet 
deficient In the antiseorbutic* vitamin. 
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An ethereal extract from the alcoholic fraction In amonnts eqitiiralent to 25 
gm. of the fresh material was able to promote recovery and renew growth in 
rats declining in weight on a diet deficient In fat-soluble A. This is considered 
to Indicate the solubility of fat-soluble A In ether. 

DieteUc dieficiency and endocrine activity, with special reference to de* 
llcioncyNddemas, K. McCakrison (Brit. Med. Jour., No. Sill (19^0), pp. 

2S9). — ^The author summarizes observations concerning the effect of deficient 
dietaries on the endocrine glands from investigations which have been reported 
in detail from another source (E. S. R., 43, p. 664). Attention is called particu- 
larly to the observation that edema is invariably associated with massive 
enlargement of tlie adrenal glands accompanied by an Increase In adrenalin in 
pigeons fed on autoclaved rice, but that enlargement of the adrenals without 
an increase in adrenalin content is not in general accompanied by edema. 

It is also noted that butter made from the milk of cows on green feed afforded 
greater protection against edema in pigeons fed on autoclaved rice than did the 
same amount of butter made from milk from cows on dry feed. The capacity 
of butter to afford protection against edema, therefore, varies with the quality 
of the cow’s food. A hypotlietical * anti-edema ’ substance appears to be derived 
from green fodder. It is unlikely that the two butters differed materially in 
their protein or fat content. They differed, however, In their llpochrome content, 
that made from the milk of cows fed on green fodder being richer in this 
substance. It is suggested that the hypothetical ‘ anti-edema ' substance may 
be of the nature of llpochromes.” 

Deficiency disease: With special reference to gastro^intestiual disorders, 
R. McCarrison (Brit. Med. Jour., No. SlQd (1920), pp. 822S26, pi. J).— In this 
paper an excellent summary Is given of the xjfresent status of knowledge con- 
cerning vitamins, with .special reference to the effects of partial vitaminlc de- 
ficiency upon the various life processes as influenced by a number of factors 
combining with the actual deficiency Itself. 

Etiology of pellagra (Lancet [London], 1920, I, No. 22, pp. 1166-1168 ). — 
This is the x*eport of a paper on the etiology of pellagra from the standpoint of 
a deficiency disease, given by E. J, Wood at a meeting of the Society of lroi>ical 
Medicine and Hygiene, and of the discussion following the paper. 

Notes on the etiology of an outbreak of scurvy in North Russia, vidth an 
experiment in test dieting, A. G. Stevenson (Jour. Roy. Med. Corps. S5 

(1920), No. S, pp. 218-223, figs. 2). — The aiithx>r describes un outbreak of scurvy 
among the inmates of the Russian civil prisons in Archangel in February and 
March, 

The food rations In these prisons w^ere not only extremely low in the anti- 
scorbutic vitamin, but were rendered still more inadequate by the practice of 
cooking tlie entire ration just below boiling point for about three hours. To 
determine the value In treatment of various known vitamin-containing food- 
stuffs six groups of cases were selected, each consisting of eight cases of a 
severe type of scurvy. These were given a basal vitamin-free diet similar to 
the one upon which tlie disease was contracted, and to this was added or sub- 
stituted for an equivalent amount of the known vitanrin-contalning substances 
one of the following substances: Fresh lemon juice, 4 oz. ; germinated peas or 
beans, 8 oz. ; fresh meat, 10 oz. ; tinned fruit, 8 oz.; and lactic acid milk, 2 
pints. After six weeks on these dietaries all cases showed improvement, this 
being most marked in the lemon juice, lactic acid milk, and germinated peas 
groups. Attention i.s called especially to the favorable results obtained with 
lactic acid milk as compared with ordinary milk. 

A contribution to the study of keratomalacia among rats, M. STicrasNsoN 
and A. B. (Biochem. Jour., 14 (1920), No. pp, 602-'52t, pU* 2, ftg$. 
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8 ). — This contribution consists of a statistical study of keratomalacia (xeroph- 
thalmia) in rats in relation to the lack of fat-soluble A, together with his- 
tological and bacteriological studies of the affected eyes. 

The statistical study Is based upon observations In a series of 8 experiments 
on 46 rats fed a diet consisting of purified cas(‘inogen, starch, sugar, j^egetable 
fat (usually palm kernel oil), and McCollum’s salt mixture plus traces of 
sodium fluorid, potassium iodid, and manganese sulphate, water-soluble B in 
the form of a fat-free alcoholic extract of yeast, and the antiscorbutic vitamin 
In 0.5 cc. of lemon juice per rat per day. Of the 46 rats on this diet, deficient 
In fat-soluble A, 06 per cent failed to survive 90 days and 28 per cent contracted 
eye disease, the disease in all cases occurring later than the cessation of growth. 
Of 10 rats which had contracted the disease and were given fat-soluble A in 
the form of a petroleum ether extract of dried carrot, 100 per cent were cured 
of the disease, but only 60 per cent restored to health, 40 per cent dying after 
the eye symptoms had cleared up. 

Histological studies were made on the eyes of normal rats on mixed diet, 
of those which on a diet deficient In fat-soluble A showed no symptoms of the 
eye disease, of tliose in which tlie disease was evident in varying degrees, and 
of those in which a change of diet had cleared up the disease, either with or 
without restoration of sight. No histological changes in the cornea preceding 
the bacterial invasion could be demonstrated, thus making it impossible to de- 
termine the precise moment at which the predisposition to infection begins. 
“ The only criterion we possess for determining the preliminary change caused 
by the deficient diet is the appearance of the secondary symptoms caused by 
bacterial Invasion.” 

H^he bacteriological results Indicate that tlie normal conjunctiva of the rat 
has a varying flora, and that when the resistance of the coimea is affected by 
prolonged dcfic^iency diet those pathogenic bacteria which happen to be present 
in the conjunctival sac Invade the corneal epithelium and cause destruction 
of tlie tissue. 

The authors conclude that before the evidence presented serves to place pre- 
liminary det(3rioratlou of the cornea among deficiency diseases, one of the three 
following hypotheses must he accepted: 

”(1) Tile symptoms caused by experimental fat-soluble deficiency disease 
among rats vary in sui*h a way that in some cases tlie cessation of growth- 
deatli symptoms predominate to such a degree that death ensues before the 
deterioration of the cornea comiuencos, w’^hcreas in other cases the nutritive 
integrity of the cornea is disturbed before the cessation of growth s>^nptoms 
reacjli an acute stage. (2) The concentration of the fat-soluble factor in the 
tissues of the rat necessary to protect the cornea was less than that required 
for life and growth in 72 per cent of the cases examined (!, e., in those dying 
without eye disease), w^hilst the reverse was tnie In 28 per cent of the cases 
(I, e., in those developing disease before death). (3) Two factors are Involved, 
one responsible for the continuance of growth and the maintenance of life, and 
another for the protection of the cornea.” 

Diabetes in relation to the ductless glands, W. Xj, Bbown {Brit. Med. 
Jour., No. Sno (1920), pp. 191-191 fig. i).->In this lecture, delivered before the 
British Medical Association, diabetes is defined as “a sign of exaggerated 
metabolism, evoked thVough the sympathetic and the associated endocrine 
glands, which first asserts itself in relation to the most abundant food material, 
but ns it advances expresses itself In relation to all.” The modern treatment 
of the disease by fasting or ” alimentary rest ” is discussed as supporting this 
view. 
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An outbreak of food i^oisoning {Brit, Med, Jour,^ No, S112 {1920)^ pp, 286^ 
287), — brief note Is given of an outbreak of food poisoning in Brlxton ( Eng- 
land )» involving 30 cases and 1 death. The outbreak was traced to a steak 
and liver stew from which Badllun aertryche was isolated. 

Botu3]||g]ii , — A report of fifteen cases, in three series, G. M. Randaix {Med, 
Bee, [N, y.], 98 {1920), No, 19, pp. 788-765), — Brief case reports are given of 16 
fatal cases of botulism occurring in three outbreaks. 

Four cases occurring in Lowell, Mass., in 1912 were definitely traced to 
sausages made from pork scraps purchased at a nearby slaughterhouse. Seven 
cases in Tampa, Fla., in 1916 among sponge fishermen were traced to native 
ham. The last series reported occurred at a summer resort In Maine in 1920, 
and while the source of the poison in the four cases reported in this outbreak 
is not known with certainty, all had eatai ham which wks purchased in the 
open market in a nearby town. 

The influence of the spleen upon respiratory metabolism, K. Danoff 
{Der Einflms der Mila auf dem Respiratorischen Stoffwechsel. Imug, Dias,, 
Univ, Bern, 1918, pp, 28-^ [IS], figs. 5). — From experimental data the author 
concludes that removal of the spleen increases the carbon dioxid output and 
the oxygen consumption, since the respiratory quotient remained the same 
before and after the operation. It is evident that the change in metabolism is 
not qualitative but quantitative ; further, that the spleen lessens and Its removal 
favors respiratory metabolism. 

A clinical apparatus for measuring basal metabolism, F. G. Brnedict and 
W, E. Collins {Boston Med. and 8urg, Jour,, 183 (1920), No, 16, pp. 4i^-458, 
figs. 2), — The portable respiration apparatus previously noted (E. S. R., 40, p. 
466) has been modified, reduced in weight, and provided with support and 
stand to make it strictly portable. The modified apparatus is described and 
illustrated, and three series of comparison tests on two different subjects with 
widely varying basal oxygen requirements are reported. The results of these 
tests Indicate that the accuracy of oxygen consumption determinations l)y the 
use of the modified apparatus is fully equal to that of other standard methods 
of studying respiratory exchange. 

ANIKAL FBODIJCTION. 

Studies in the dynamics of histogenesis, I, II, E. J. Cabey (Jour, Oen, 
Physiol, 2 {1920), No. 4, pp, 357-372, figs, 15; 3 {1920), No. I, pp. 61-83, figs, 
25), — Ift these two papers the author reports observations on the process of 
histological differentiation in the alimentary tract as shown by a graded 
series of pig embryos, and attempts to estimate the meciianlcal effects of the 
different rates of growth manifested by different groups of cells. The num- 
ber of mitoses per square millimeter of cross section is used as the measure of 
growth activity. 

I. Tension of differential growth as a stimulus to myogenesis. — The trans- 
formation of the mesenchyme cells of the colon into smooth muscle cells was 
found to be due not to self-differentiation, but to the pressure of the rapidly 
dividing epithelial cells lining the lumen. Mitosis In the latter follows an 
upward (cephalad) spiral path, usually a left-handed spiral, 

IL Tension of differential growth as a stimulus to myogenesis in the 
esophagus, — similar explanation is offered for the differentiation of muscle 
cells In the foregut. The path of growth is here also a left-handed spiral. 
It is suggested that the normal asymmetry of the abdominal viscera is de- 
pended upon this left-handed path, and tWt one factor in producing situs 
Inversus viscerum is a right-handed spiral growth in the intestina In the 
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tracheal bud, an outgrowth of the foregut, the path of mitosis is normally a 
right-handed spiral, since this structure is a backward deflection of part of 
the esophagus. 

Studies in the dynamics of histogenesis. — Growth motiye force as a 
dynamic stimulus to the genesis of muscular and skeletal tissues, £3. J. 
Caket {Anat, Rec,, 19 (1920), No. 4, pp. 199-236, figs. 20). — Growth motive force 
fs defined as “ any agency which tends to produce a transfer of kinetic energy 
from an active to a less active group of cells, and of potential energy from a 
less active to an active group, In a cellular field of differential growth until 
equilibrium is established.” This concept is applied to the author’s data con- 
cerning the embryonic growth of the colon of the pig as given in the first 
of the papers noted above and also to some as yet incomplete observations 
on the bone development in the hind limb. 

The following factors are found to be important in the differentiation of 
muscles: (1) Tensional stresses elicited by force external to the differentiating 
muscle cells, (2) loss of water, (8) increase of viscosity, (4) increase of total 
titratable acidity. In the limb the early embryonic bone material is first dis- 
tributed at the periphery on the convex side of the bent femur and later 
encircles the middle of the shaft. The relationship between accelerated skeletal 
growth and retarded mesenchyme development is considered in relation to 
the motive force of differential growth. 

Experimental studies on growth, XV, XVI, T. B. Robertson and L. A. Rat 
(Jour. Biol. Vhem., 42 (1920), No. 1, pp. 71-107, figs. 3; 44 (1920), No. 2, pp. 
439-4^3, figs. 2). — ^Two papers are added to this series (E. S. R., 41, p. 766). 

XV. On the growth of relatively long-lived compared with that of relatively 
short-lived animals. — The control male and female white mice and four groups 
of experimentally fed males and five groups of experimentally fed females 
reported on in previous papers furnish the data here presented. 

Pituitary, tethelin, cholesterol, and lecithin were the materials fed the 
different groups. After all the individual dying from known accidents or 
disease epidemics had been omitted, each group of animals was divided Into 
two subgroups, one with longer and the other with shorter lives than the group 
average. Average weights at successive ages of the long-lived and the short- 
lived animals of each group, the percentage variability of the long-lived, and 
the variability of the group are presented in tables. 

It was found that the long-lived animals of each group were highly resistant 
to enviroiimtmtal changes and were below the average in variability. They 
showed a tendency for a rapid growth in early life, whereas the short-lived 
animals tended to grow irregularly at later ages. It is argued that the poten- 
tial longevity of any given Individual is determined by the relative velocities 
of anabolism in the cellular and In the connective tissues. Tethelin would thus 
act to prolong life by aiding the cellular tissues In their competition for nutri- 
ents. If the administration of tethelin Is discontinued prior to sexual maturity 
the normal tissue proportions are restored, and exceptionally large but rela- 
tively short-lived animals result 

XVI, The infiuence of brain tissue, freed from cholesterol, upon the growth 
of the white mouse. — ^Experiments with white mice were conducted to deter- 
mine whether part of fhe stimulating effect of nerve tissue on body functions 
is due to a specific growth-promoting substance elaborated by the brain. Study 
XII (B3, S* R., 41, p. 767) had shown that cholesterol tends to accelerate growth, 
and the mice were, therefore, fed with cholesterol-free brain tissue (ox). The 
experimental animals grew at a rate not sensibly different from the controls, 
and it is condnded that if soch a hormone exists in the brain, it was dis- 
solved out in the acetone used to extract the cholesterol. 
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SITeet of subcntaneons injections of thynivs substance in young rabbits^ 

A. W, Downs and N. B. Eddy (EndocrimlogVt 4 (19^0) t No. S, pp. figs. 

5). — Subcutaneous injections of large doses of desiccated thymus (Armour) 
checked the increase in weight of young rabbits, but did not otherwise retard 
developrf^nt The thyroid gland and the spleen became heavier and the thymus 
declined in weight. 

Observations on the gaseous metabolism of castrated rabbits, H, Bkrtschi 
{Biochem. Ztschr., 106 (1920), No. l^S, pp. 57-55). — The author finds that the 
gaseous metabolism of rabbits is not altered by the removal of testes or ovaries 
or by the subcutaneous injection of testicular or ovarian extract. Previous 
work had shown that the ablation of other glands of internal secretion (thyroid, 
thymus, spleen) had a marked effect on the respiratory exchange. 

Observations on the follicular atresia in the rabbit ovary, O. Asam;i 
{ Altai. Rec., 18 (1920) ^ No. 4, pp. S2S-S4S, figs. 7). — ^The author has studied the 
frequency of atresia in the follicles of the rabbit's ovary and finds that atresia 
occurs In follicles of all sizes and at all stages of the sexual cycle. There were 
no evidences of cyclic changes such as occur in the ovary of the guinea pig. In 
the medium-sized and large follicles the initial process of atresia consists in 
degeneration of the granulosa cells. In the small follicles the egg is more 
markedly affected than tiie granulosa. 

The prenatal growth of the guinea pig, K. L. Drai>eb (Aiiat. Rev., 18 
(1920). No, 4f PP- S69-S92, figs. 5). — The author presents and discusses a series 
of tables giving the weights and lengths of guinea pig embryos of known ages. 
Data on the weight of the uterus, the number of embryos, and the weight of the 
embryonic membranes and amnlotic fluid are included. 

Contribution to the embryology of Bos taurus L., E. Michl (Atiai. Anz., 
$S (1920), No. 8-9, pp. 198-215, figs. 8). — ^Thls is a description of two early cattle 
fetuses, one 15.5 and the other 21 mm. long, with notes on the development of 
the eye, msophagus, rumen, pelvic region, and other parts. 

The feeding of farm animals, O. Kellner, edited by O. FiNOERT^fNu (Die 
Emdhrung der Landwirtschaftlichcn Nuizticre. Berlin: Paul Parcy, 1919. 8. 
ed.. pp. XI I -^667, pi. f).-~~This edition differs from the sixth (E. S. R., 30, p. 
67) mainly by the addition of chapters or sections on bone glue as a source of 
nitrogen, silage and silage making, and the process of hydrolyzing straw by 
means of sodium hydroxUl, together with descriptions of war-time substitute 
feeds, and notes on condlmcntal feeds. The tables are unchanged except for the 
additioE^of a section on the composition of war-time substitutes. 

Sonic now factors in the production of silage ( Wisconsin Sta. Bui. S19 
(1920), pp. 4it Brief mention is made of work on the bacteriology of 

silage by E. G. Hastings. It was found that the first organism which appears 
In any numbers in silage is one of the colon group. It pnxluces carbon dioxid, 
acids in small amounts, and from 0.6 to 0.7 per cent of alcohol. 

Peas were germinated and grown In test tubes under sterile conditions and 
then transferred to small containers and sealed. The resulting "silage** 
showed no trace of acid. 

Cottonseed meal and hulls for feeding, J. E. Halltqan (Feedi/ngsiujUs, 55 
(1919), Nos. 3, pp. 22-24; 6, pp. 29, SO; 36 (1920), Nos. 5, pp. 25, 26, 55, 56; 4, 
pp. 57, 38, 55, 56; 5, pp. -J7, 51; 6, pp. 45, 44t 45, 49 f 53),T-Thls is a compilation 
of information concerning the use of cottonseed meal and hulls for feeding. 
Part 1 is concerned with the classification and compo.sition of cottonseed prod- 
ucts ; pait 2 reviews the experiments on the toxicity of cottonseed meal ; part 
3 cfmsists of a bibliography of 264 titles ; and the remaining sections review 
feeding experiments by various experiment stations. 
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Kice meal feeding experiments, S. N. Sil (Bihar and Orisso Dept. Apr. 
Rpt, 1918-19^ pp. 19, 20). — In continnatlon of previous work (E. S. R., 43, p* 
172), the author reports the gains of 3 lots of five 200-lb. calves during a feed- 
ing period of 9 weeks. Lot 1 gained 179 lbs. on 657 lbs. of rice meal, lot 2 
gained 238 lbs. on 500 lbs. of rice meal and 176 lbs. of field peas, :.lid lot 8 
gained 256 lbs. on 516 lbs. of oats. Durra silage was fed to all the animals. 
The low cost of the rice meal made its use profitable. 

Commercial feeding stnifs, S. H. Wilson and J. P. King (Oa. Dept. Apr. 
Mo. Bui., 7 (1920), No. 9, pp. 55).— Analyses are reported of wheat bran, mid- 
dlings, shorts, red dog, wheat mixed feed, rice bran, rice polish, rice meal, cot- 
tonseed feed and meal, ground barley, corn meal, hominy feed, peanut meal, 
alfalfa meal, dried beet pulp, and meat scrap. 

Inbreeding animals, F. A. Uavs (Delaware Sta. Bui. 12S (1919), pp. 5-49, 
figs, 9). — The author reports observations on the Influence of inbreeding on 
Guernsey cattle and Berkshire swine and presents an extensive literature re- 
view of inbreeding in laboratory and fann animals, with a bibliography of 60 
titles. 

Q^he Guernsey data were derived from the station herd. The milk records 
of the first JO months of each lactation were corrected to a standard age by 
means of Pearl’s dairy efficiency table (E. S. R., 37. p. 775) and inbreeiiing was 
measured by Pearl’s coefficient of total Inbreeding (E. S. R., 38, p. 261) ), In- 
breeding was not marked except in the case of one or two animals. There 
seemed to be little relationship b(‘tween the degree of inbreeding and the ability 
of daugliters to produce more milk than their dams. There was some indica- 
tion that inbreeding Increased the pro))ortion of males, but the data are not 
numerous. 

The Berkshire experiineiibs extended over 10 yt'ars, but owing to hog cholera 
and other acei(l(‘utal eircunis lances the work was carried on intensively for only 
fonr years. Data were s(‘<*iirod from 108 inbred litters and a number of out- 
hr(‘d and crossbred It Is concluded that inbreeding of pigs tends to 

dec'reaso the certainty of pregnancy and to increase the mortality among the 
pigs. InbJ-ed litters were snudltT than the outbred or the crossbred ones, 
but the average birth weight of a i»lg was .soinewliat greater. The inbrt'd pigs 
grew much more slowly. The data also indicate a tendency for an excess of 
males in inbred litters. 

[Live-stock breeding in Frencli colonics], Dechambre et al. (Cong. Agr, 
Colon. [Paris'], 1918, Conipt. Rend. Truv., vol. 4, pp. S4S-566). — '^riiese pjige.s in- 
clude the following papers presented before the section on breeding of the 
Oougr^s d’Agi-iculture Colonlale held in May, 1918: General account of the 
breeding situation in the colonies, by Dechambre (pp. 843-361) ; cattle, sheep, 
and swine in Tunis (pp. 362-368) ; the live-stock resources of Morocco, by 
Oreffhule (pp. 369-384) ; the animal products of French AVest Africa, by 
Pierre (pp. 385-482) ; the breeding of cattle in Madagascar, by Oarougeau 
(pp. 483-497) ; breeding in Maciagascar — draft animals and domestic ani- 
mals, by G. Grandidier (pp. 498-527) ; beef production in Madagascar, by 
Hesling (pp. 528-541) ; pasturage for stock in Madagascar, by Carle (pp. 
542-556) ; and summary of studies on the breeding of the horse In Madagascar, 
by Geoffroy (pp. 657-5^). The E>apers are mainly statistical in nature. 

Inheritance of milk and meat production in cattle (Wisconsin Sta. Bui. 
519 (1920), pp. 55, 54).-~In experiments involving crosses betw^een the .Jersey 
and the Aberdeen Angus breeds, L. J. Cole found that the first generation were 
all black and polled, but in other respects were intermediate between the two 
parent breeds. Segregation in color and horn characters occurred in the 
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second generation. Some of tbe polled individuals bore loose scurs, this being 
particularly true of the males. 

Fattening native steers for market: 1920, R. H, Williams (Arizona Sta. 
Bui 91 (1920)f pp, S55S9e, figs. G). — ^The author reports a 77-day feeding ex- 
perimen^eginning January 9, 1920, with S6 890-lb. steers. Nine of these were 
high-grade Holstelns and the otliers the offspring from mating a Polled Short- 
horn bull to grade Holstein cows. The steers were divided into lots of six. 
Lot 1, which was composed exclusively of Holstelns, received alfalfa hay alone 
(average ration of 28.63 lbs. per head) and gained 1.4 lbs. per head per day. 
Lot 2, on an average ration of 9 lbs. of alfalfa hay and 47.1 lbs. of silage, made 
an average daily gain of 2.39 lbs. Lot 8, fed 61.8 lbs. of silage and 2.66 lbs. 
of cottonseed meal per day, made a dally gain of 1.96 lbs. Lot 4, fed 4.2 lbs. 
of alfalfa hay, 60.7 lbs. of silage, and 2.66 lbs. of cottonseed meal, made the 
best gain, 2.55 lbs. per day. Lot 5, fed 52.7 lbs. of silage, 5.7 lbs. of ground 
inllo, and 2.66 lbs. of cottonseed meal, gained 2.47 lbs. per day ; and lot 6, 
fed 4 lbs. of alfalfa hay, 48.4 lbs. of silage, 5.8 lbs. of ground mile, and 2.66 
lbs. cottonseed meal, made the second best gain, 2.49 lbs. per day and had the 
highest dressing percentage. 

For 40 days following the close of tlie main experiment 4 steers from lot 
1 and 5 from lot 2 were continued in the feed lot and wore fed alike on cotton- 
seed meal, silage, and alfalfa hay. At the beginning of the supplemental ex- 
periment the lot 2 steers averaged 40 lbs. heavier than those In lot 1, but the 
latter gained more rapidly and at the end of the period were only 4 lbs. lighter. 

Sorghum silage was used in the main experiment except during the last 
10 days when corn silage was substituted. The proximate composition of 
ground hegari and of each of the feeds offered are tabulated, and data are 
Included as to the shrinkage of the steers and the influence of Hl74e on the 
rate of gain and the finish. 

[Steer feeding without corn grain] (Wisconsin Sta. Bui. S19 (1920), pp. 
7i, 72). — A feeding trial with two lots of 10 steers each was conducte<l by J. G. 
Fuller and F. B. Morrison. The lot fc'd an average ration of 12.5 lbs. of shelled 
corn, 2.8 lbs. of cottonseed meal, 32.6 lbs. of silage, and 2.2 lbs. of mixed hay 
made an average daily gain of 2.81 lbs. per head. The other lot, which received 
3.6 lbs. of cottonseed meal, 55.6 lbs. of silage, and 2.6 lbs, of rrrixed hay, made 
substantially the same gain. The corn-fed lot showed somewhat better finish, 
shrank somewhat less in transit, and had a somewhat higher dressing per- 
centage.^ 

Australasian sheep and wool, A. Hawkeswokth (Sydmy: William Brooks 
S Co., Ltd., 1920, 5. ed., rev. and enl, pp. pi. i, figs, This vol- 

ume is tt treatise on sheep breeding and wool production in Australia and New 
Zealand, and covers a largo number of topics including descriptions of British 
breeds, methods of crossbreeding, suggestions for feeding and management, 
pasture management, the structure of the wool fiber with particular reference 
to spinning capacity, the types of wool, classifying and sorting combing wools, 
fellmongcry, and the manufacture of woolen textiles. A number of glossaries 
of terms used in sheep breeding and in classifying and manufacturing wool are 
Included, as well as statistics on the sheep and wool Industries of Australasia. 

[Barley, skim milk, and whey for hogs] (Wiscons^ Sta. Bui $19 (1920), 
pp. 67, 68, 70, 7i). —Average results of two experiments by F. B. Morrison and 
G. Bohstedt are summarised. The details of one experiment have been noted 
from another source (B. S. R., 48, p. 774), 

In comparing barley and tankage v. corn and tankage, it was found that the 
barley-fed pigs consumed 15 per cent more grain, but only about 75 per cent as 
much tankage per unit gain as the corn-fed pigs. 
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111 the skim milk and whey comparisons, made with hogs weighing from 
125 to 150 lbs., barley and tankage (free choice) produced a dally gain of 1,64 
lbs* per head, and 4.5 lbs. of barley and 0.28 lb. of tankage were required per 
pound of gain. Lots receiving barley and a limited feed of skim milk made a 
daily gain of 1.89 lbs. and consumed 4.06 lbs. of barley and 8.4 Ibs^of skim 
milk per pound of gain. Lots fed barley and whey (free choice) gianed 2.22 
lbs. per head per day and consumed 8.53 lbs. of barley and 8.5 lbs. of whey per 
pound of gain. Hart and Steenbock (E. S. II., 42, p. 205) have recently sliown 
that protein mixtures containing whey or skim milk have a high productive 
value. 

Barley v. oats for work horses (Wisoonain 8ta. Bui. S19 (1920) ^ pp. 68, 
C9). — P. B. Morrison, G. Bohstedt, and J. G. Puller in an experiment with 10 
teanrs of work horses found that ground barley was about 10 per cent more 
efliclent than crushed oats of equal quality. 

Inheritance of color in horses, 0. Winge (Nord. Jordbrugsforsk.y 1920, No. 
1. pp. 7-56).— After reviewing the results of previous investigators, the author 
sunun.Mrizes data secured from the studbook of the Jutland breed of Danish 
horses. 

It is concluded that the bay horse carries the factors R and 5^ characteristic, 
respectively, of the chestnut and of the black horse. About 40 per cent of the 
bays were homozygous for R and 10 per cent for S. As in other breeds, gray 
color and piebald pattern seem to be due to dominant factors. 

The Prench-Canadlaii horse, G. Lanqelier (Canada Farms Bui. 95 

(J920)y pp. 21y figs. 6). — Tills is a description of the history and uses of the 
Pronch-Canudian horse, an account of brealing work instituted at the Cup 
Rouge, Quebec, Station and elsewhere, and an outline of development work to 
1)0 undertalvcn In cooperation with breeders. 

Acquired skeletal deformities In a young fowl, E. D. Congdon (Amt. Rec., 
19 (IVtO)y No. 3y pp. 165-112, figs. 6). — Skeletal pecuUaritles are described of a 
White Leghorn cockerel kept in cramped quarters (incubator) from hatching 
until killed about three months later. The trunk was much flattened and was 
bent at the pelvis and the sternum ; the neck was increased in volume and the 
rihs and several other hones were thickened. The character of some of the 
deformities .suggested rickets, but no detailed examination of this point was 
made. 

Principles of poultry feeding, W. P. Sciioppe (Montana Sta, Oirc. 91 (1920), 
pp. 16, fig. 1). — This is a popular treatise on" poultry feeding. 

How to balance the poultry rations, Mr. and Mrs. G. R. Seioup (‘Washing- 
ton Sta., R’esf. Wash. Sta. Mo. Bui., 8 (1920), No. 7, pp. lOS-ltO ). — This general 
discussion includes a table compiled from various sources, giving the average 
composition and digestibility of 47 poultry feeds. 

Ways and means of feeding the laying hens, W. C. Thompson (New Jersey 
Stas., Hints to Poultrymen, 9 (1920), No. 2, pp. J), fig. 1). — ^The author suggests 
methods of feeding laying hens, particularly in the winter, and describes the 
New Jersey " more mash ” hopper. 

The economics of artificial illumination, H. R. Lewis (New Jersey Stas., 
Bints to Poultrymen, 9 (1920), No. 1, pp. i, flg. 1). — The author describes the 
methods used in the artificial Illumination of poultry houses and the “ evening 
lun<:‘h method of feeding. 

Profits from farm poultry flocks In Missouri for 1919, T. S. Townsijst 
(Misstiuri Agr. Col. Bst. Circ. 84 (1920), pp. ^). — This is a report on the profitg 
on demonstration poultry farms in Missouri for the year ended October 81, 
80294"— 21 6 
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1919* The data Include average records by months of egg production, feed 
costs, and income from fowls and eggs and the yearly average of feed con- 
sumption, egg prices, cost of raising chicks, changes in Inventory values. In- 
terest and depreciation, etc. 

The a\^erage number of hens per flock was 134. The annual egg yield 
averaged 106.8 eggs and the labor income $2.78 per hen. On the fann with the 
best record there were 477 hens In the flock ; the egg production per hen was 160 
eggs and the labor income $6.09. 

Incubation of hens’ eggs, H. M. Lamon (17. S. Dept, Apr.y Farmers' BuL 
1106 {1920), pp. 8, figs, 5). — The natural Incubation of eggs, the care of the 
sitting hen, and methods of testing eggs are described for the use of members 
of boys' and girls’ poultry clubs. 

Management of growing chicks, J. W. Ki^^onoBNic ( 17. 8. Dept, Agr., Farm- 
ers' Bui. nil (1920), pp, 6, figs. 2), — Designed for the use of members of boys’ 
and girls’ poultry clubs. 

[Weed seeds for young chicks] (Kansas 8ta. Rpt. 1919, p. 65). — As a part 
of a project to determine the desirability or danger of chick feeds which In- 
clude weed seeds, it was found that chicks refused seeds of the following 
plants even when they are kept hungry: Wild oats, wild buckwheat, India n 
mustard, lamb’s-quarter, hare’s-ear mustard, corn cockle, ball mustard, wild 
pepper grass, stink weed, Mexican tea, sleepy catch fly, quack grass, charlock, 
large crab grass, stickseed, water smart weed, curled dock, western wheat 
grass, and cheat. 

The handling and packing of market eggs, G. H. Pound (Few tfersey Stas., 
Hints to Poultrpmen, 9 (1920), No. pp. 4* fio- !)• — This consists of advice in 
eratlng and packing eggs. 

Packing eggs for market shipment, A. L. Cuabk and W. L. Hundetitmark 
(N. J, Dept. Agr, Giro. S2 (1920). pp. 15, figs. 10 ). — ^Thls publication consists of 
illustrated directions for crating eggs, with notes on the use and repair of 
second-hand crates. The importance of the middle pad is emi>Ua sized. 

Preserving eggs, J. W. Kinqhobnk (V. 8. Dept. Agr., Farmers* Sul. 1109 
(1920), pp. 7, figs. S). — ^Methods of using w’ater glass and Hrne solutions are de- 
scribed for the use of members of boys’ and girls’ poultry clubs. 

DAIET FABMING— DAIETIN&. 

Heavy v. light grain feeding for dairy cows, F. W. Woix, E. C. VcKmuiics, 
and C. t’, Castlb (California 8ta. Bui. 323 (1920), pp. 3-21, fig. 1). — This is a 
report of three experiments conducted in 1919 and 1920. In two experiments 
grain feeding at the rate of 1 lb. for each 5 lbs. of milk was compared with 
a ration of 1 lb. of grain per 8 lbs. of milk. In the third experiment a light 
and a heavy grain ration were also compared, the amounts being proportional 
to the butter-fat production. From 14 to 26 cows were used In each experi- 
ment. They were divided as fairly as possible into two groups and fed by 
tlie reversal method during two periods of 5 or 6 weeks. 

In the first experiment the cows on a light grain ration produced slightly 
more milk and butter fat than those on a heavy ration, but In the other two 
experiments the heavy grain ration resulted in the higher production. W^ben 
the results from all three experiments were averaged, ’it was found that the 
cows on the light grain ration produced 21.8 lbs. of milk and 0.859 lb. butter 
fkt per day, while those on the heavy rations produced 22.8 lbs of milk and 
0.894 lb. of butter fat per day. It is concluded that the Increased, productioiv 
from the heavy rations is so slight that their use is not economical,, 
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Barle^y v. com for milch cows (Wisconsin Sta, Buh $19 (1920), p. 68 ). — 
brief report is made of two experiments by F. B. Morrison, G. C. Humphrey, 
and B. S. Hulce. 

In the first, 2 lots of 6 cows were fed by the reversal method during 2 periods 
of 6 weeks each. When ground barley was fed to the extent of GO per ^lent of 
the grain ratioji, the average dally milk yield was 25.1 lbs. and the butter-fat 
yield 0.92 lb. With com in place of barley the milk yield averaged 26.6 lbs. and 
the butter fat 0.94 lb. The cows gained In weight on the barley feeding and lost 
during the corn feeding. 

In the second experiment 2 lots of 5 cows on pastures were fed by the re- 
versal method during 3 periods of 6 weeks each. During the period of barley 
feeding (barley, bran, and cottonseed meal, 6:3:1) the dally milk production 
averaged 26.9 lbs. and the butter-fat production 0.96 lb. When com was fed 
In place of barley each cow averaged 26.3 lbs. of milk and 0.94 lb. of butter fat 
per day. The animals gained in weight slightly on the corn ration and lost on 
the barley ration. 

[Dairy cattle feeding at the Kansa.s Station] (Kansas Sta. Rpt. 1919, pp. 
58-61). — Results from the belter development project hidicaled that an exclu- 
sive feeding of alfalfa hay did not impair the breeding powers of heifers, but 
that for maximum production and economy it was necessary to add silage to 
the ration. Heifers bred to calve at the age of 24 months lacked size and ma- 
tured more slowly than those bred to calve at 30 months. 

In a study of w'hite sweet clover pasture, it wa.s found that one acre of sec- 
ond year’s growth would maintain a cow for 5.3 months when grain was fed. No 
case of poisoning was observed. 

The self-feeder for dairy calves, W. B. Nevens (Jour. Dairy Set., 2 (1919), 
No. 6, pp. figs. 5). — The author presents fee«llng and growth records 

from birth to six , months of age of nine Holstein calves raised in separate stalls 
at the Nebraska Experiment Station. 

Skim milk was gradually substituted for w^hole milk after three weeks and 
was given throughout the experiment, the maximum ration being 16 lbs. Dry feed 
was given as soon as the calves would eat it. Alfalfa hay and a grain mixture 
were kept constantly in five of the stalls, while the remaining calves were fed 
twice a day all tlio alfalfa hay and grain they would clean up. 

The self-fed calves averaged 97 lbs. at birth and gained 393.4 lbs. per head 
in the six months. The birth weight of the hand-fed calves averaged 81.3 lbs. 
and their gain 283.5 lbs. Per pound of gain the self-fed group consumed 2.59 
lbs. of digestible nutrients and the hand-fed group 2.47, but the grain mlcture 
in the two cases was different. The height at withers, width at hip, and heart 
girth were greater in the self-fed calves. No digestive disturbances were noted, 
and it is concluded that self-feeding should be seriously considered as a labor- 
saving device In calf feeding. 

Heredity and production, R. K. Geaves (Hoard* s Dairyman, 60 (1920), No. 
18, pp. 78S, 798, 799). — In this address, delivered at a meeting of the Connecticut 
Breed Associations, the speaker pointed out that type in dairy cows is a less 
important matter than production and discussed the problem of Inbreeding. 

The correlation between millc yield of one lactation and that of sncceed- 
ing laetatloiMi, J. W. Gowen (Maine Sta. Bui. 289 (1920), pp. 121--1S2). — ^This is 
an abstract of the last sections of the fifth of the author’s studies In milk 
secretion, already noted (E, S, R., 43, p. 676). 

The variation of butter*fat percentage with age in Jersey cattle, J. W. 
Gowen (Maine Sta. Bui. 290 (1920), pp. ISS-Ui). — This and the following bul- 
letin form an abstract of the sixth of the author’s studies in milk secretion 
<E. S. Bo 44, p. 178). 
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The correiiitioii between the butter-fat percentage of one lactat4o]| and 
the butter-fat percentage of succeeding lactations in tTersey cattlet J, 
Gowen {Mume Sta, BuL 291 (1920), pp. 145’-156). 

Heglect of details in care of milking machines results in low-^grade milk, 
J. D.<^jtJCKETT (New York State Sta, Bui, 472, pop, ed, (1920), pp, S^IS, pis, 4* 
figs, 4), — This is a popular edition of the bulletin by Bright previously noted 
<E. S. R., 43, p. 679). 

Cooperative city milk plants (XJ, S, Dept, Agr,, Bur, Markets, Marketim^g 
Dairy Prod. Circ. 1 (1920), pp, 2; also in Creamery and Milk Plant Mo,, 9 (1920), 
No, 6, pp. SO, SI, 4vi),—The capitalization, physical assets, and volume of busi- 
ness are tabulated of 14 cooperative associations of milk producers, or of pro- 
ducers and dealers, organized In the United States for the purpose of whole- 
sale or retail distribution of milk. 

The necessity of taking a composite sample of milk when grading raw 
milk by numerical bacterial content, R. S. Deabsttistk and L. R. Jones 
(Jour, Dairy Sc4., 2 (1919), No, 6, pp, 50^-508).— In a series of milk samples 
collected from eight dealers it was found that samples taken from the night 
milk, presumably 12 hours older than the morning milk, consistently showed a 
higher count than the latter. It Is pointed out that milk inspectors should be 
careful to collect both morning and night milk from each dealer. 

Occurrence of the colon -acrogenes group of organisms in raw and in 
pasteurized milk, and its significance, R. Finkelstein (Jour, Dairy Sd., 2 
(1919), No. 6, pp. 4(>0--4^1). — ^The author has studied the colon-aerogenes con- 
tent of raw milk produced at the Ontario Agricultural College, raw milk sold 
In Guelph, raw milk received at the college pasteurizing plant and a commercial 
pasteurizing plant, and milk pasteurized in both of these plants. 

It Is concluded that the initial contamination of raw milk with this group 
of bacteria averages less than 100 per cubic centimeter when appropriate care 
is used in production. Under careless management the average count was 588 
per cubic centimeter. The growth of these organisms In raw milk was checked 
by a temperature of 50® P. or lower, while temperatures above 60® caused them 
to grow rapidly. Fresh cold milk, carefully produced, contained from 600 to 
4,000 liquefiers per cubic centimeter, while milk from average farms indifferently 
cooled contained from 30,(X)0 to 500,000 llquefters. 

Proper pasteurization by the holding method destroyed practically all the 
colon-aerogenes organisms, leaving an average of only 42 per cubic centimeter 
and some samples showed none. The critical temperature appeared to be 145**. 
Proper pasteurization also reduced the liquefying organisms, thus permitting 
the lactic acid bacteria to control the subsequent fermentation. 

The colon-aerogenes count on nesculln-blle-salt agar Immediately after pas- 
teurization is considered a valuable supplement to the agar plate count In pas- 
teurization control. It is suggested that grade A pasteurized milk should con- 
tain less than 50 colon-aerogenes organisms per cubic centimeter and grade B 
pasteurized less than 100. 

A municipal pasteurizing and bottling plant is considered desirable for cities 
the size of Guelph (20,000 inhabitant^). 

On the rate of growth of lactic acid bacteria at different H-ion concen- 
trations, 0. SvANBEBo (IToppe-Seyler^s ZUchr. Physiol Chem,, 108 (1919), No, 
S, pp. 120-140, figs, 4) .—fStreptococcus lacHcus fronr milk was found to have 
optimum growth between pH==5.5 and pH=6.4, and the growth rate decreased 
markedly when the acidity became lower. Bacterium casei « and B. dOlbfUcki 
grew best within the limits pH=5 and pH—0, 
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The acidity of ropy milk, K. Feeeae and E. O. V, Venn (Biochem, Jour., 14 
(1920), No. 5-4, pp. 4J?3-45jf, figs. 7).— The authors isolated two strains of bac- 
teria from ropy milk and found that they produced ropiness when Inoculated 
In normal milk. The roplness continued for varying periods as long as the 
acidity remained low (pH range of 5.82 to 4.1 ). Afier the roplness disai/p4*ared 
there was no appreciable increase in the acidity of the milk. 

From cultural characteristics it is concluded lhat these organisms were iden- 
tical with or closely related to Btreptococous hoUandicus, and they were success- 
fully used as starters for Edam cheese. 

Further investigations of the casein-splitting capacities of the lactic acid 
bacteria belonging to the Streptococcus lactis group, 0. Barthel and E. 
Sandberg (Meddel. Centralafist. PorsOksv. JordhrukmmnHet, 111 (1918), pp. 24; 
also in K. Landtbr. Akad. Handl. och Tidskr., 51 (1918), No. 5, pp. 3S1-S52; 
Centbl Bakt. Ictc.], 2. Aht., 49 (1919), No. 14-II, pp. S92-412 ). — ^The authors 
have studied the ability of 22 strains of lactocoeci isolated from milk, whey, 
starters, etc., to hydrolyze casein In skim milk cultures containing enough cal- 
cium carbonate to neutralize all the lactic acid capable of being produced by 
the lactose present. The soluble nitrogen produced in two mouths varied from 
0 to 211 per cent and remained practically constant for a given strain. Strains 
of lactococci without casein-splitting power had a marked proteolytic effect in 
the presence of rennet. 

Experimental cheeses were made under sterile (‘ondl lions from milk Inocu- 
lated with pure cultures of the lactococci, alum i)elng substituted for rennet 
In most cases there was a marked proteolytic action. In one case where the 
splitting was slight, the H-Ion concentration w’as abnormally low. 

Observations on Bacterium casei 5 von Preudenreich, R. Burri and W, 
Staub (LfOndw. Jahrb. Schweiz, S2 (1918), No. 5, pp. 024-031 ). — ^Thls Is a study 
of the cultural and morphological characters of the types of lactobacilli occur- 
ring in Emiiiental cheese and not belonging to B. casei a or B. casei e. These 
were mostly typical B. casei 9, but there were two aberrant types w^hich are also 
considered members of the S-group, 

The rods are nonmotlle and in liquid media grow Into long threads. They 
differ from ordinary lactic acid bacteria in producing gas and in failing to 
curdle milk rapidly. The gas was found to be mainly CO* and not hydrogen 
as stated by Orla-Jensen. Growth takes place at 45'' C. but not at 50®, and the 
cultures were killed by heating to 65*. 

The microbial flora of the whey of Gran a cheese, G. Dalla Torre (Staz. 
Sper. Apr. Ital., 51 (1918), No. 9-12, pp. 311-354).— K large number of rod-shaped 
organisms resembling the various types of von Preudenrelch's Bacterium casei 
were isolated from the w^hey of Grana cheese and studied In cultures. Two 
main groups are recognized: (1) Gas producers which may or may not coagu- 
late milk rapidly, and (2) rapid coagulants that do not generate gas. The 
cheese wad of poor quality when the former group was abundant In the whey. 
The use of selected cultures is advocated to control the fermentation. 

Beiatlon of the euzyms of butter to the production of tallowlness by 
copper salts and over-uentrallzatlon, L. S. Palmer and W. B. Combs (Jour. 
Bairu Sci„ 2 (1919), No. 6, pp. 444-452). --In experiments at the Missouri Ex- 
periment Station tallowy butter was produced by the addition of 0.017 per cent 
of copper lactate to the cream. In each case the defect became noticeable in 
butter made from raw cream sooner than in butter from cream pasteurized at 
79 or 80* C, a toperature known to destroy all but the proteolytic enzyms in 
milk as shown by the work of Rogers et al, (E. S. R., 29, p. 71). Over-neutrali- 
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nation of the cream with sodium hydroxld did not accelerate the appearai^ce 
of tallowJness* It is concluded that the natural oxidases of butter are the 
chief agents In the f»roductloji of tallowiness and not, as suggested by Hunailtor 
and Hosnmn (E. S. R., 39, p, T85), the oxidation products resulting from the 
hj^drolSrsis of the neutral fat. 

** Whatever may be the chemical changes underlying the tallowy decomposi- 
tion of luitter, the results at least suggest the practical application of high tean- 
perature pasteurization in retarding the development of tallowiness in butter 
which has been contaminated with metallic salts.** 

Tallowiness is accompanied by a characteristic bleaching of the natural but- 
ter color, and attention is called to the work of Zilva (E. S. R., 42, p. 59) who 
found that bleached butter had lost its fat-a>luble vitamin. 

The catalase content of cheese, J. M, Siieuman (Jour, Dairy 8cLt 2 (1919), 
No. 6, pp. ir)S-i59f flg$. 2). — The author reports determinations made in the 
Daii 7 Division, U. S. Department of Agriculture, of the relative catalase con- 
tent of 4 samples of lmi)orted and 14 samples of domestic Swiss (Emmental) 
cheese and 24 Cheddar cheeses, of which 8 were made from pasteurized milk. 
The Swiss types were distinctly richer in catalase than the raw milk Cheddar, 
and the latter contained more than the pasteurized (.'Cheddar. 

A high catalase-producing organism was found to occur in large numbers in 
Swiss cheese. It was isolated, and inoculation experiments showed that it 
Increases the catalase content of cheese when added to the milk previous to 
manufacture. 

Pepsin V. rennet in cheese making, H. M. Mkbker (Jour. Dairy Sci., 2 
(1919)f No. 6, pp. 4^2-4^9).—The author states that pei)sin has almost entirely 
replaced rennet in the manufacture of hard cheese throughout the world, and 
that experienced cheese makers find that pepsin does not cause abnormal loss 
of butter fat In the whey. Data are cited showing the activation of pepsin 
by soluble calcium salts (CaCh and CaHP 04 ). 

[Experiments with dairy products at Uie Wisconsin Station] (WUconain 
8ta. Bui SJ9 (1980), pp. 43, 4i)- — overcome the lack of flavor of Cheddar 
cheese made from pasteurized milk, E, G. Hastings and J. L. Sammls used a 
special starter which in addition to the lactic acid bacteria contains organisms 
Isolated from soil and feces. The cheese developed flavor more rapidly than 
the control cheese made from pasteurized milk with ordinary starter. 

H. H. Sommer found that the titratable acidity of milk is not an indication 
of its coagulability when sterilized, and that condenseries are, therefore, not 
Justlrfed in refusing milk of high acidity. Coagulation is primarily due to 
excess of soluble calcum salts, and any tendency to coagulate can be readily 
corrected by the addition of suitable citrates or phosphates. 

The milk condensery in Argentina and its beneficial effect on the Italian 
dairy industry, A. M. Cabizza (Ayr. Colon. [Ita.ly], J4 (1920), No. 8, pp, 321- 
825, fig. i).— This article deals with the manufacture of a readily soluble milk 
powder in Argentina and the importation of the product to Italy for use ip 
cheese making and for manufacturing reconstructed milk. 

The condensed milk and milk powder industries, F. W. BAU^OARTNXit 
(Omen^$ Undv. Ontario, Depfa. MM. anA Polit. and Boon. Sek Pul 86 (1920), 
pp. 52).— This is a compilation outlining recent developments In the manufac- 
ture of condensed milk and milk powder. Data on production and prices are 
included. 
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Beport of the Civil Veterinary Department, Assam, for the year 1919** 
20, W. Habris (Assam Civ, Vet, Dept, Rpt, 1919-&0, pp, 2“-i7). — This is the 
usual annual report (E. S. R., 41, p. 874). ^ 

St. John*s wort and Its action on live stock, S. Dodd (Jour, Compar, Path, 
and Ther,, S3 (J920), No, 2, pp, 105-114). — ^Thls is a report of experiments con- 
ducted at the Veterinary Pathological Laboratory of the University of Sydney, 
New South Wales, with Hypericum perforatum. This Is a common perennial 
weed in many countries, and once It has established itself in a pasture is 
difficult to eradicate, being a very hardy perennial. Feeding experiments 
briefly reported confirm the opinions arrived at by other workers as to the 
Injurious results of the ingestion of this plant, particularly in its flowering 
stage. 

An experimental stndy of echinacea therapy, J. F. €ouch and L. T. Gilt- 
neb (Jour, Ayr, Research [U, 15.], 20 (1920) ^ No, i, pp, 6S-84), — This paper, con- 
tributed from the Bureau of Animal Industry, U. S. Department of Agri- 
culture, consists of a brief historical review of the use of echinacea a's a 
remedy for various disorders, followed by the report of an extensive investiga- 
tion conducted on guinea pigs to determine whether alcoholic preparations of 
echinacea have any value as a remedy in several pathological conditions 
induced by bacteria, their products, or allied toxins. These Included tetanus, 
botulism, anthrax, septicemia, and crotulus poisoning, also chronic tuberculosis 
and doiirine. In some cases animals were injected with the pathogenic ma- 
terial and were then treated with large daily doses of echinacea, while in 
other's the animals were treated with echinacea for several days before being 
inJiH^ted with pathogenic material, and the treatment then continued as long 
as possible. 

In none of the diseases thus treated was any evidence obtained that the plant 
exerts any influence upon the course of the disease under laboratory conditions. 
The dally feeding with echinacea preparations for several days before injec- 
tion of the microorganisms or their toxins did not increase the resistance of 
the animals. In all cases the course of the disease was the same In the con- 
trol animals and in the animals which were given echinacea treatment. It Is, 
therefore, concluded that preparations of echinacea are of no value in the 
treatment of diseak^s produced by microorganisms and their toxic products. 

The germicidal value of potassium mercuric iodid, D. Macfakijvn (Amer, 
Jour. Med. Sci., 159 (1920) ^ No. 4* PP* 586-592), — Attention is called* to four 
properties of potassium mercuric iodid which make it superior as a germicide 
to other salts of mercury and iodin. These are its ready solubility in water 
alcohol, and acetone; its comparatively low toxicity; Its lack of Irritation; 
and its lack of affinity for serum proteins. 

Tests of the germicidal action of the salt upon various microorganisms in 
simple broth cultures and In the presence of serum proteins are reported. 
Cultures of Staphylococcus albus were killed in 5 minutes by a 1 : 6,000 solution 
and In 2 hours by a 1:1,600 solution, thus indicating that the double iodid 
can be effectively used in dilutions Incapable of producing Irritation to the 
most sensitive tissues. Sporulatlng cultures of Bacillus subtiUs were killed 
within 6 minutes by a‘l : 600 solution of the salt. 

Organic matter in the form of human serum albumin in u concentration 
of 0.6 per cent had no appreciable effect on the germicidal action of 1:500 
and 1 : 5,000 solutions. With weaker solutions of the germicide a slight delay 
In bactericidal action was caused by the protein. The author concludes that 
potassium mercuric iodid is the most desirable of the Inorganic germicides. 
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Pevelopinent of the bactericidal power of whole blood .and antibodies 
In semm, J, H. Bijick, K. Fowleb, and P. Pucbcs (Jmr. Amer, Med, Assoo.y 75 
{19no)t No, U, pp, 915--919y figs, 5).— The work reported in this paper was under- 
taken to determine whether the method of Heist and the Solis-Cohens for esti- 
mating the bactericidal property of blood (K. S. R., 40, p. 286) could be used 
In demonstrating the progress of the development of an artificially induced 
Immunity, and also to determine whether any relationship exists between the 
bactericidal titer of the whole blood and the antibodies in the serum and 
whether the method throws any light on the mechanism of the bactericidal 
action. 

Typhoid and dysentery (Shiga) bacilli were used with rabbits as experi- 
mental animals. Control tests were made before the immunization was begun. 
For the typhoid injections an autolyzate was used, and for the dysentery a 
suspension of washed bacilli, killed with heat. Injections, either subcutaneous 
or intravenous, were made every 6 days in doses of 20,000,000 organisms per 
kilogram of body weight. Five and 20 days after the last injection the bac- 
tericidal titer of the blood was compared with simultaneous determinations of 
the batericidal titer of the serum, complenieiit fixation, agglutination, leucocyte 
count, and phagocytic index. 

The results obtained In general confirm the conclusions of Heist and the 
Solis-Oohens that the bactericidal power of the blood Is a dependable criterion 
of the actual immunity of the animal. The route of Inoculation made no dif- 
ference in the rapidity or height of the development of the bactericidal power. 
The bactericidal titer of the serum, while developing somewhat more slowly 
than that of the blood, ultimately reached and maintained the same level. 'J'he 
leucocyte count and the phagocytic Index proved to be unreliable criteria for 
judging the degree of immunity. The agglutination and complement fixation 
reactions, while representative in a general way, were only roughly comparable 
to the bactericidal power. 

Lysis took place in the immunized rabbits with such rapidity that no evidence 
could be secured as to the mechanism of the action. Citrating and defibrin at- 
Ing the blood and inactivating the serum did not affect the bactericidal activity 
except in prolonging slightly the reaction. 

Contaminating organisms were found to grow luxuriantly in the blood of 
typhoid and dysentery Immune animals. Reducing the incubation time to 1 
hour did not interfere with the destruction of the organism, but did assist in 
keeping .down the contaminating bacteria. 

The fate of killed nonhemolytic streptococci injected into the blood, and 
the resulting cellular changes, K. Naoxo (Jour. Infect. Diseases, 27 (1920), 
No. 4f pp, S27’-362y pi i).— This is a detailed report of investigations by the 
author at the John McCk>rmick Institute for Infectious Diseases, Chicago. 

Farther observations on varieties of streptococci with reference to 
hemolysis, B. J. Clawson {Jour. Infect. Diseases, 27 (1920), No. 4, pp, S68-- 
377).— ** Hemolytic strains of streptococci when kept on suitable medium may 
retain the hemolytic property for at least 8 years. The method recommended 
by the Medical Department of the United States Army does not seem to have ' 
any advantage over the plating method on the blood-agar plate in determining 
the degree of hemolysis. It seems possible to miss hemolytic strains by the 
Army method when they can be detected by the plating method. Sheep blood, 
while It lakes slightly more readily than rabbit blood, can be used with equal 
efficiency in either the recommended Army method or the plating method. 

‘‘Typical hemolytic strains after being grovm on artificial medium from 6 
months to 8 years may produce colonies which show a green color about the 
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colony similar in all appearances to the colonies of Streptococcus vlridana. The 
appearance of these green colonies tends to be associated with a weakening 
in the ability of strains to hemolyze, as is shown by the degree of hemolysis 
produced by the Army method and the smallness of the size of the hemolyzed 
zone about the colony on the blood-agar plate. All of the 50 hemolyzerl tested 
produced a green discoloration of the sheep red cells on heated blood similar 
in all respects to the green produced by nonhemolyzers. This green-colored 
substance seems to be methemoglobin. when compared with the green produced 
on the blood-agar plate by 8. viridam and according to the spectroscopic test. 
Methemoglobln is more readily produced by hemolytic strains of streptococci in 
heated blood than In nonhoated blood.’* 

Bacillus perfiingens: Toxin and antitoxin production, A. H. W. Caul- 
FEiLD {Jour, Infect. Diseases, 27 (1920), No. 2, pp. 151-164). — ^This paper con- 
sists of observations conceniing the production and standardization of an anti- 
serum to B, perfringens and a coniblned antiserum to B. perfri/ngens and B, 
tetani. 

The production and experimental use of botnUnua antitoxin, types ** A ** 
and “ B,” G. H. Haet and F. M. Hates {Jour. Amer. Yet. Med. Assoc., 57 
{1920), No. 6, pp. 6S8-652). — ^Botullnus antitoxin of types A and B was pre- 
pared in large auontities by ttie hyperimmunization of horses and used in ex- 
perimental work to determine its therapeutic value, particularly against the 
syndrome produced by the administration of botulinus toxin and In natural 
outbreaks of forage poisoning. The experimental work reported includes, In 
addition to the details of the hyperlraraunization experiments for tlie prepara- 
tion of the serum, tests with chickens, horses, and cattle, the results of which 
may be summarized as follows : 

Chickens proved to be somewhat more resistant to the toxin (type A) than 
guinea pigs In proportion to body weight when Injected subcutaneously. A 
considerably larger dose of toxin was required when administered orally than 
when injected subcutaneously. The type B antitoxin proved to have some pro- 
tective value for chickens following the administration of the corresponding 
toxin hut before the api)earance of symptoms. Some degree of Immunity was 
apparently secured by the toxin-antitoxin treatment. The action of both types 
of toxin proved to be quite variable, although the chickens were more suscep- 
tible to type A than to tyjje B. 

Horses provecl more susceptible to the toxin (type A) when injected sub- 
cutaneously than guinea pigs in proportion to body weight. Typical symptoms 
of forage poisoning were produced ha two horses by repeated feeding of type 
A toxin with barley. Intravenous Injection of a fairly potent antitoxin of the 
game type was without effect. The failure of the antitoxin as a therapeutic 
measure was further demonstrated by various field observations. 

Cattle proved quite resistant to the toxin, although not entirely immune, as 
shown by the death of one yearling heifer subsequent to the subcutaneous In- 
jection of a large dose of the material. 

The authors conclude that the field of usefulness for botulinus antitoxin will 
largely be confined to its prophylactic administration to animals on the same 
feed after one or more cases of the disease appear, but that it may have limited 
usefulness in preventing, the fatal termination of the disease if administered 
soon after the appearance of the first symptoms. 

The length of time which Piroplasma bigeminnm and Anaplasma cen* 
trale survive in titrated blood, B. M. Eobinson {So. African Jour. Sci., 16 
No. i, pp. S47-^5S).’^The experiments here reported indicate that P. 
bipemiMfn in blood drawn from an immune animal will not survive in citrated 
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blood for a period longer than 24 hours^ but may survive for that leni^jth bf 
time. A. centrale^ however, will practically always survive for at least 144 
hours in cltrated blood if the proportion is not more than 10 of citrate solution 
to 90 of blood. 

Kot^s on thick film method of staininic piroplasms and anaplasms in 
routine veterinary diagnostic work, A. Goodau. {JQur, Campar. Path, and 
Ther., SS (XOW), No. 2, pp. lOS-105 ). — This Is a brief report on results obtained 
by the author, in which tlie technique and advantages of the thick film method 
are pointed out The author is convinced that in piroplasmosls the thick film 
method is superior for diagnostic purposes to any other, for In thin films the 
parasites are rarely encountered in large numbers. 

Blackleg investigations (Kansas 8ta. Rpt. 1919, pp. 69, 70). — ^In continua- 
tion of the blackleg studies previously reported by Goss (E. S. B., 42, p. 74), 
the efficacy of blackleg filtrate was further proved by immunization experiments 
with calves, those receiving the filtrate being immunized as thoroughly as those 
receiving the aggresain. 

Attempts to develop a method of standardization of tlie filtrate indicate that 
It may be accomplished by testing normal horse serum against varying doses of 
filtrate and aggressin and blackleg virus. Efforts to find laboratory animals 
suitable for testing blackleg filtrate and aggressin have thus far proved unsuc- 
cessful, as guinea pigs do not act uniformly, and white rats and white mice 
have proved to be naturally immune to blackleg. 

An anatomo-pathological study of the tongue lesions in foot-aud-mouth 
disease in cattle, T. H. Mouei. (Rec. JJM. YM., 06 (1920), No. 4-6, pp. 9i-t09, 
figs. 4; abs. in Jour. Oompar. Path, and Thcr., SS (1920), No. 2, pp. 128-1S2; 
Trop. Vet. Bui., 8 (1920), No. 2, pp. 15S, 154)^ — This is a report of studies made 
of material from 80 individual bovines. 

The value of the intrapalpehral nialleln test in the diagnosis of glanders, 
E. H. Mason and R. V. B. Emmons (Jour. Immunol., 5 (1920), No. 5, pp. 489- 
497). — A study of the relative values of the intrapalpehral mallein test and the 
complement fixation and agglutination tests for the diagnosis of glanders is 
reported. The two serological reactions were conducted on the sera of 04 
horses which had given slight but not definitely diagnostic intrapalpehral 
mallein reactions, and on 61 horses all of which gave negative lntrapalj>ebral 
rnglleln reactions. 

Of the 94 horses giving suspicious mallein reactions 71 gave positive comple- 
ment fixation and 54 positive agglutination reactions. Taking the two reac- 
tions in conjunction, both reactions were positive in 38 cases and both negative 
In 15 cases. Of the 51 controls 3 gave a one-f- and 2 a ± complement fixation 
reaction, while negative agglutination reactiqns were given in all cases. The 
authors conclude that the complement fixation reaction is of the greatest benefit 
In confirming a doubtful intrapalpehral mallein test, but that this reaction 
should be considered in connection with an agglutination test, one to act as a 
check upon the other. 

The tuberculoses of animals, H, VaixjIe and h. Panissi^t (Les Tuberculoses 
Animates. Paris: Octave Doin d Sou, 1920, pp. //J-4-[5]*f528, pis. 8; rev. iu 
Jour. Compar. Path, and Ther., SS (1920), No. 2, pp. 115-117).— The several 
chapters of this handbook deal with the history of tuberculosis ; the species af- 
fected and its incidence among domesticated animals in different European 
countries; symptoms; morbid anatomy; bacteriology; variability of tubercle 
)t>acilU; their resistance; diagnosis; etiology; immunization; prophylaxis of 
tuberculous animals, choice and sq^^lcatlon of sanitaiy measures; sanitary 
police; meats from tuberculous animals; mjlk from tuberculous animaUis, vim* 
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lence and danger to man, and transmission of tuberculosis through milk; and 
tuberculous animals with a variable temperature. A classltled bibliography 
<pp. 4?8~482), an index of authors, and an index to the subject matter are 
included. 

The induence of creosote, guaiacol, and related substances od the tu- 
bercle bacillus and on experimental tuberculosis. — Studies on the bio- 
chemistry and chemotherapy of tuberculosis, XIX, L. M. DeWitt, B. SuYis- 
KAQA, and H. G. Weijls (Jour. Infect. DimaseB, 27 (19^)^ No. 2, pp. 115-1S5), — 
An extensive review of the literature on the efficacy of creosote and guaiacol 
preparations in tuberculosis therapy is given, indicating that “ opinions as to 
their value or action, whether favorable or unfavorable, rest upon very slender 
evidence.” 

The experimental work reported, which was undertaken to throw further 
light upon the bacteriostatic and bactericidal action of the various members 
of the guaiacol series, consisted of tests of the bacteriostatic action on virulent 
tubercle bacilli of artificial media containing varying concentrations of cresol 
derivatives, of the bactericidal action as determined by exposing clumps of 
tubercle bacilli on agar to solutions of these antiseptics, and by the so-called 
garnet test and inoculation of guinea pigs. Therapeutic tests were also made 
with guinea pigs artificially inoculated with tubercle bacilli. 

liesults obtained sh(»w that substances of the creosote series, while having 
considerable bactericidal action toward the tubercle bacillus, do not possess a 
high bactericidal power either in vitro or in vivo. Creosote, guaiacol, and the 
cresols were found to have about the same bactericidal power as that reported 
for phenol by DeWitt and Sherman (K. S. R., 33, p. 4<S2). The di hydroxy 
phenols, resorcin, hydroquinoue, and pyrocatechin, were less active, and thymol 
slightly more active than tdienol. 

“The failure to observe any beneficial therapeutic eifect on tuberculous 
guinea pigs is, in view of the low bactericidal power of the substances tested, 
to be expected. It does not mean, however, that these substances may 
not have value in open tuberculous Infections in man in which other bacteria 
than 1$. tuberculosis are involved. But It does substantiate the opinion that 
sei'ins to have been generally reached by careful clinical observers, that creo- 
sote and guaiacol do not have a specific action on tuberculous infection.” 

The complement fixation reaction in tuberculosis, W. W. Watkins and 
C. N. Boynton (Jour. Amer. Med. Assoc., 75 (1920), No. U, pp. 93S-9S7) 
is a statistical report of results obtained in 6,500 complement fixation reactions 
for tuberculosis, together with a discussion concerning the relative value of 
different antigens, the specificity of the reaction, and the clinical value of the 
results. 

The authors are of the opinion that there Is little to Influence a choice of 
antigens provided the whole bacillus Is used and thoroughly broken up. They 
consider tlie reaction to be specific for tuberculosis, a positive reaction indicat- 
ing active or recently active tuberculosis, and a negative reaction either absence 
of Infection, excessive activity of the disease exhausting the antibody, or arrest 
of the disease with spontaneous disappearance of antibody no longer required. 

The Tirnlence of tubercle bacilli isolated from bovine lesions in India, 
A. L, Sheathicb (Jowr. Compar. Path, and Ther., 38 (1920), No. 2, pp. 73-103 ). — 
Experiments by the au!lhor, who is director and first bacteriologist of the Im- 
perial Bacteriologleal Laboratory, Muktesar, India, do not fully confirm the 
conclusions of Liston and Soparkar (E. S. B., 38, p. 285) that Indian cattle nre 
less snsceptlble to infection with the tnbercle bacillus than English animals 
when tested with a virus of European origin. ” The experiments here recorded 
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Indicate that this is not the sole, and possibly not even the most importantt 
factor in determining the comparatlTeiy Infrequent occurrence of tuberculosis 
in Indian cattlfe. They appear to show beyond all possibility of doubt that the 
strains of tubercle bacilli Infecting cattle in India possesses a distinctly lower 
degree of virulence than tubercle bacilli isolated from cattle in Europe.** 

The eontiigious or epizootic keratitis of bovtnes, A. Datllk (Rev. V4t* 
IToulomeJf 72 (1920) ^ 2^o. It pp. 1--10 ). — The author reports having observed 
many cases of this affection in cattle imported into BVance from the United 
States. It is characterized by an acute corneal inflammation with a tendency 
to ulceration. The average Incubation period is from three to six days, and 
perhaps longer. It is often serious, since it may lead to blindness or corneal 
blemishes. In affected animals observed by the author, blindness occurred In 
not more than 4 per cent. Good results are said to have been obtained by 
Irrigating the eye with sodium borate or with oxycyanld of mercury, or In 
alternation of a 1 per cent solution of methylene blue with cocainized astringent 
collyria. 

State serum plant (Kansas Sta. Rpt. 1919, pp, 70, 71 ), — A brief description 
is given of the production, standardization, and distribution of antihog cholera 
serum at the State serum plant. 

On the etiology of enzootic meningo-encephalitis (Borna disease) of 
eqnines, R. Kiuus, L, Kantor, and R. Quiroga (Rev, Inst, Bad, (Argentina], 
2 (1919), No, S, pp, 2S9-2C0, pis. S $), — The authors report having cultivated a 
well characterized dlplococcus from lesions of the brain of horses affected with 
enzootic meningo-encephalltis, with which they were able to reproduce the dis- 
Case In rabbits and horses. The histological lesions described by Joesl and 
Degen (E. S. R., 2C, p. 786), consisting principally of an Infiltration of tho 
cerebral vessels, were found present in the brains of sick and dead horses. The 
disease Is said to have been observed during the summer in Argentina for 
several years past. 

The Kansas horse disease in the Arkansas Valley of Colorado, O. B. 
Mobgan (North Amcr, Vet., 1 (1920), No. 2, pp. 67-71, figs, 5; also in Jour, Amer. 
Vet, Med. Assoc,, 57 (1920), No. 6, pp. 712-717 ), — This is a report upon the out- 
break of this disease which occurred in the Arkansas Valley of Colorado in 
July, 1919, Of the cases treated by the author, 61.2 per cent recovered, 

Gastrophllns larvfe and equine infectious anemia, P. J. ]>u Toit (Monntsh, 
Praht. Tierheilk., SO (1919), No. S-i, pp. 97-118; ahs, in Trap. Vet. Bui, 8 (1920), 
No. 2, pp. 147, A horse injected with the watery extract of Gastrophilus 

larvm gave a typical reaction which the author regards as toxic in nature and 
not anaphylactic. The severity of the reaction was found to depend upon the 
size of the dose. The potent portion of the extract passes through a Berkefeld 
filter. A watery extract obtained from tapeworms of the dog produced a simi- 
lar reaction. Fatal results can be produced by Injection Into a healthy horse 
of blood from a horse injected with bot extracts, but Infectious anemia is not 
thereby transmitted. The experiments conducted have led the author to con- 
clude that no relation exists between Gastrophilus larvffi and equine infectious 
atiemla. A list is given of 82 references to the literature. 

Bacterium viscosum equl causing disease in foals, V. Adsbbsen (Maan- 
edsskr. Dvrlwger, SI (1919), No, 7-8, pp. 145-161; ahs. fn Jour, Compar. Path, 
and Ther., SS (1920), No. 2, p. 122),— On examining 185 dead foals the author 
found 80 suffering from a specific infectious disease which he has named bacil- 
lary pyo-septicemla. This disease is followed by death In the course of the 
first few days after birth. The autopsy always reveals embolic nephritis, and 
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also as a rule polyarthritis; sometimes embolic nodules are present in the 
lungs. Pure cultures of a specific oval bacillus, which is Gram-negative and 
especially characterized by its slime production, were isolated from the In- 
fected organs. The disease has since been found In Sweden by Magnusson, 
who has proposed the name Bacterium vUcosim equi for the microbe in ques- 
tion (E. S. R., 39. p. 686). 

This organism is also the cause of disease in older foals. Three cases are 
described in which foals aged 3 to 4, 4 to 6, and 15 months, respectively, died 
Irom a disease of short duration. A post-mortem examination established em- 
bolic nephritis and verminous thrombosis of the mesenteric vessels, and in 
the thrombi were found numerous small pus centers from which, as well as 
from the embolic lesions in the kidneys, B. viscosum equi was isolated. 

Relation between adequacy of diet and immunity to roup {Kansas Sta^ 
Rpt pp, 7St 74). — brief report is given of a six months’ test under 
laboratory conditions to determine whether feeds lacking in fat-soluble vitamin 
will predispose chickens to roup. Eight pens, each consisting of 6 females and 1 
male, were fed on different known rations, and at the end of each 4-week 
period 2 of the birds in each pen were Inoculated with the natural virus from 
a typical case of ocular roup by sewing a string saturated with the virus through 
the eyelids of the birds. 

The total number of cases of roup from the Inoculated birds in each pen was 
as follows: Seven in birds on a ration of pearl hominy 70, corn bran 7, rice 
polishings 5, lard 5, ash mixture 3, and wheat gluten 10 per cent ; 3 In birds on 
the same ration except tliat butter replaced the lard ; 8 on the same ration as 
the first except that the pearl hominy was reduced to 60 per cent and 10 per 
cent by weight of oats Included ; 7 on the last ration with the exception that 
the oats were sprouted ; 3 on com ; 5 on 90 per cent corn and 10 per cent al- 
falfa; 7 on kafir; and 4 on 90 per cent kafir and 10 per cent alfalfa. The 
greater susceptibility in the first group as compared with the second is at- 
tributed to the inadwiuacy of the first ration In the fat-soluhle vitamin. 

Parasitological investigations (Kansas Sta. Rpt 1919, pp. 48, 4.9).— Brief 
reference is made to studies of the chicken tapeworms Davainea oesticillus and 
Z). tetragona Molin, accounts of which by Ackert have been noted (E. S. R., 41, 
p. 881) and of the fowl nematode Heterakis perspicillum. Examinations of 424 
fowls showed an infestation by H. perspiciUum of 42.4 per cent, an average 
number for each infested chicken of 10.6 worms. While the number of deaths 
of mature fowls caused by this nematode Is not small, a definite report can not 
as yet be made. It has been determined that “(1) a mature female worm may 
contain about 1,500 fertilized eggs at one time; (2) the eggs do not begin to 
develop until they leave the body of the worm; (3) embryos in eggs can resist 
at least seven days of desiccation [and] resume development when moisture Is 
added; (4) both ferllllzed and segmenting eggs (two-ceiled stage) are re- 
sistant to continuous freezing at 11 to 18® F, for 15 hours, but neither can 
endure 22 hours of such freezing; (5) unsegmented fertile eggs fall to develop 
in the digestive tracts of chickens, while eggs containing curved, motile em- 
bryos hatch In the small Intestine and are half grown in a month/' 

lilce^ mites, and cleanliness, .T. W. Kinghobne and D. M. Green {V, S. 
Dept. Agr*^ Farmers* Bui 1110 (1920), pp. 10, fig. i).— This is a popular sum- 
mary of Information idtended for the beginner, and especially for members of 
the Boys’ and Girls’ Poultry Clubs. 



282 


BXPBEIMBNT STATTOK RBC30ED, 


lVol.44 


BVBAL liraiHEEBINO. 

Bice irrl^attoii measurements and experiments in Sacramento Valley* 
P. Adams (CaUfornia 8ta. Bui SBS (mO), pp. 69, figs, -i).— This 
bulletin liupplements a previous bulletin by Robertson (R. S. R., 87, p. 488) 
and summarises and discusses the results previously reported, together with the 
results of later water measurements and rice irrigation experiments. The 
work was done under a cooperative agreement between the U. S. Department 
of Agriculture, the California State Department of Engineering, and the State 
Water Commission. 

A total of 43 full-season field observations on the use of water on rice were 
completed during the years 1916, 1917, and 1918. The average net depth of 
water applied to 22,404 acres during these observations was 4.89 ft. Of this 
area 21,419 acres were clay or clay adobe. A 4-year record of use of water on 
89.5 acres of Stockton clay adobe, well prepared and irrigated, showed a range 
in depth of water applied of from 4.27 to 4.87 ft. with an average of 4.53 ft. 
An annual depth of 5 ft. of irrigation water for rice was found to be sufficient 
for the principal rice soils of the Sacramento Valley, including the clays and 
clay adobes of the Willows, Stockton, Sacramento, Capay, and Yolo series. 
Pervious loam soils were found to require an excessive amount of water, and 
for this reason are considered to be unsuitable for rice growing. 

The use on individual fields of 1 cu. ft. per second of irrigation water to 
from 30 to 40 acres during the first flooding after seeding is not considered 
excessive. The seasonal use on this basis averages about 1 cu. ft. per second 
for each 65 acres. About one-third of the water applied to rice fields was 
lost by evaporation from the surface of the standing water during submergence. 
As in the previous experiments, it w'as found that maximum rice yields were 
obtained from submerging the fields 6 In. deep, beginning 30 days after emer- 
gence of the plants above ground, except on alkali soils where the submergence 
was best begun 15 days after emergence. 

Constant movement of the Irrigation water through the rice checks during 
the period of submergence was necessary only where the soil contained alkali 
in sufficient quantities to affect the plants. Keeping the rice field only moist 
or muddy throughout the growing season gave reduced yields of poor quality. 
The experiments so far have not fully demonstrated that fluctuating the depth 
of submergence is beneficial. 

“ It is imperative that ground water and rise of alkali be controlled In Cali- 
fornia rice fiedds, both by confining rice growing to the heavier, impervious 
clays and clay adobes and by thorough and adequate drainage facilities em- 
bracing the entire areas affected or likely to be affected. A prime factor in 
control of water grass In rice fields Is the keeping of banks of canals and 
ditches, principally lateral and field dlt<ffies, witirely free of this pest.” 

Data on the gross duty of water on rice obtained from private sources are 
appended. 

The western farmer’s water right, B. P. Tbkle (U. 8. Dept. Agr. Bui 916 
pp. 14 ).— 'A description is given of those features of water rights with 
which every person who is engaged In irrigated agriculture should be familiar. 
Much of the discussion is taktm from the author’s book. Irrigation in the 
United States (B. S. B., 84, p. 784), and A Treatise on the Law of Irrigation 
and Water Bights, by Kinney (B. S. R., 31, p. 586). 

SuHace water supply of lower Oolnmhia Blver and Pacific slope drain- 
age hasina In Oregon, 1917 (U, 8. Oeol. Survey, Water-Supply Paper 464 
iiUm), pp* 149^L1, pU. E),— This report, prepared in cooperation with the 
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Btatesi of Oregon and Washington, presents the results of measurements of flow 
made on the Columbia River at The Dalles, Greg., on tributaries of the Colum- 
bia River below the mouth of the Snake River, and on streams between the 
Columbia and Klamath Rivers during the year ended Septenrber 30, 1917. 

Surface water supply of South Atlantic slope andi eastern Gulf of iftoxico 
drainage basins, 1018 (U. Cool. Survey, Water-Supply Paper 472 {1920) ^ 
pp, SS-i’XXJX, pis, 2 ). — This report presents the results of measurements of 
flow made on nine river basins in this area during the year ended September 30, 
1018. 

Surface water supply of St. Lawrence River Basin, 1018 (U, S. Geol, 
Survey, Water-Supply Paper 474 {1920), pp. 110-{-AXXII, pis. 2 ). — This rei)ort, 
prepared in cooperation with the States of Wisconsin, New York, and Vermont, 
presents the results of measureiiHmts of flow made on streams tributary to 
each of the Great Lakes and to the St. Lawrence River during the year ended 
September 30, 1918. 

Routes to desert watering places in the Salton Sea rcjgion, Calif., J. S. 

Bkown {V. S. Geol. Survey, Water-Supply Paper 490- A {1920), pp. H6, pU. 7, 
figs, 2).— This is the flrst of four abbreviated guides, published in advance of 
the complete reports, consisting essentially of maps, road logs, and very brief 
descriptions of the watering places. This introductory number contains a 
preface by O. E. Melnzer. It covers a region of about 10,000 square miles oc- 
cupying the southeast corner of California, and was prepared in cooperation 
with the State Department of Phiginceriiig. 

Charts for solution of Manning's hydraulic formula, E. 0. Harkts {Engin, 
Neics-liec,, 85 {1920), No. 18, pp. 837- 8S9, figs. 2 ). — Two charts of data for the 
solution of Manning’s formula for the flow of water in rectangualr and trape- 
zoidal channels and circular and egg-shaped conduits are given, together wdth 
solutions of practical problems. 

Defects In current meters and a new desigu, S. Fortieb and E. J. Hoff 
{Engin. News-Rcc., 85 {1920), No. 20, pp. 923, 924, 2).— In a contribution 

from the Bureau of I’ublic Roads of the U. S. Department of Agriculture, 
attention Is drawn to some of the defects of current meters in present use, 
and the requirements of a meter suitable for irrigation and drainage ditches 
are outlined. It is pointed out that large bulky meters Indicate faulty design, 
more particularly for the smaller channels, owing to the obstruction which 
they present and to the impracticability of measuring bottom currents and 
inaccuracies introduced In measuring top currents. In the design of a new 
meter tlie propeller type was selected owing to the fact that such a meter 
Is acted upon only by the axial components of the downsti*eam currents. 

Studies of the starting velocities of meters in present use showed that some 
of them move under minimum velocities of about 0.2 ft. per second, but that 
the motion is erratic up to velocities of from 1.5 to 3 ft. per second. 

On the basis of these requirements and extensive tests, a new meter was 
devised, which is Illustrated. It is a propeller type with the axis of support, 
directly above the propeller, thus eliminating errors caused by deviation of the 
horizontal axis. Instrumental friction is reduced to a minimum by the use 
of a material having a specific gravity equal to that of water. The simplicity 
of design is considered ^ maintain a high operating efficiency and lessen cost. 

A sttUIng rack for weira, G. S. Hinckley {Engin. News-Bec., 85 (1920), No. 
12, p. 558, fig. f).—A stilling device Is described and Illustrated, consisting of 
thi^e series of vertical strips of wood placed with spaces between the strips 
of about one-third their width or less and the series separated from each other 
by horizoatal strips at top and bottom only, forming a unit which Alls the 
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cross section of the weir box. The vertical strips In the middle series are 
so placed as to come opposite the openings on each side, thus deflecting the 
water in its flow through the rack. 

Castoiron and wood^stave pipe economically eomparedv J* W, Libdoux 
(JS7npa». News-R€c,f &5 (1920), No. 20, p. 922). — Oomparatlve data on cast-iron 
and wood-stave pipe are briefly presented, showing that wood-stave pipe has a 
short life and generally a material leakage, but that it is low in cost and has 
a high coefllcient of discharge, and consequently small frictional resistance 
to flowing ‘ water. Cast-iron pipe is high In cost and after a few years* use 
has a low coefficient of discharge and a high frictional resistance to flowing 
water. It possesses a long life and can be easily repaired in case of leakage 
which is usually negligible. On account of tlie cheapness of wood-stave pipe, 
a material amount of leakage is permissible from an economic standpoint. 

Irrigation pumping plants, G. S. Knapp {Kam. Bd. Agr. Quart. Rpt., S9 
(1920), No. 154, PP- 52, figs. 10). — General information on the selection, installa- 
tion, and cost of pumping machinery for irrigation pumping plants is given. 
A typical plan of each of five of the most commonly used types of plants Is 
shown, togethed with a picture of a completed plant and a detailed description 
of the plant and the conditions for which it is particularly suited. 

Experimental sewage irrigation plant in Florida, F. E. Staebnice (Engin. 
News-Reo., S5 {1920), No. 18, pp. 848, 849, figs. d).-~An e^iipt'rimental sewage irri- 
gation plant built by the Florida Experiment Station and the U. S. Depart- 
ment of Agriculture, cooperating, is described. This plant consists of a septic 
tank, broken stone filter bed, diversion box, collecting tank, pumping plant, 
eight automatically operated discharge valves, and a ditch distribution sys- 
tem. The filter effluent is pumped to the field, and the discharge of the risers 
on the pipe laterals is controlled by automatic float valves, 

TNT as a land clearing explosive (Wisconsin ^ta. Bui. 319 (1920), pp. 38, 
yp). — Studies by J, Swenehart of TNT as a blasting explosive showed that It 
requires a No. 8 cap for detonation, and it was not detonated by ballet shock 
from a high-power rifle. 

It was found to be resistant to such moisture as occurs under ordinary condi- 
tions of land clearing and was successfully detonated after storage at 39® F. 
It gave satisfactory results on stump, rock, and ditch blasting as compared with 
20 per cent dynamite. 

Sensitiveness tests showed that detonation did not occur where portions of 
TNT were within 6 in. of each other. [Reports from other sources would indi- 
cate that this can not be generally accepted with safety.] 

Modern road construction, F. Wood (London: Charles Griffin do Co., Ltd., 
1920, 2. ed., rev. and enl, pp. XII +284, pl9. 11, figs. 59). — ^This is the second re- 
vised edition of this practical treatise on road construction for the use of high- 
way engineers, students, and local authorities (E. S. R., 28, p, 882). It contains 
chapters on macadam roads, wear of roads, effect of traflic on roads, founda- 
tions, tar, bitumen, methods of using tar and bitumen, rollers and rolling, paving, 
and cost of maintenance of roads. Specifications and data on materials of 
construction are appended. 

Roads and loads, R. C. BABNWrr (New York: Natl. Auto. Chamber Com., Inc., 
Motor Truck Com., 1920, pp. [id], figs. Id).— An analysis of factors determining 
the load which a motor truck will haul on different grades and over various 
kipds of road surfaces is presented, based on empirical and other data derived 
from experimental work by the author and others. 

In the analysis of tractive effort, preliminary experiments were conducted 
to determine the coefllcient of mcUon of rubber tires on different kinds of 
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pavement. The apparatus used consisted ot a sled having Its runners shod 
wltli pieces of old rubber tires and a spring balance for measuring the horizontal 
force necessary to pull the sled along the pavement. The horizontal force was 
divided by the weight on the runners to give the desired coefficients. The fol* 
lowing coefficients of friction were obtained : Dusty water*bound macadam 0.63, 
gritty water-bound macadam 0.545, dry-packed cinders 0.56, moist sand 0.64, 
dry dirt 0.51, dry oiled macadam 0.79, dry bituminous macadam 0.87, wet bitu- 
minous macadam 0.74, dry concrete 0.925, wet concrete 0.82, and dry monolithic 
brick 0,77. It is shown that tractive effort is dependent upon and limited by 
the friction between tires and pavement, is dependent upon the amount of 
torque that can be delivered to the drivers, and bears a definite relation to the 
speeil of the truck and the horsepower of the engine. 

Data from different sources is also given on the tractive resistance of different 
pavements, and the final formula for total resistance to motion on different 
grades derived. From this the following general formula for permissible truck 
load is derived: 


W: = 


// cos a , . 

Vt,oo6+“* 


■) 


/375 BHP/ 
\ M 


-.OOSMU 


in which W is the total load in pounds, t is the unit of tractive resistance, 
a is the angle of the grade, BHP is the brake-horsepower of the engine, f is the 
transmission efficiency factor, M Is the speed In miles per hour, and A is the 
area of exposed surfaces normal to motion in square feet. Graphic data cover- 
ing a wide application of the above are included. 

Trend of highway development: A survey {Engin, News-Bee., 85 {19^0), 
No. pp. 920-922).— This is the first of a series of rt^ports on the highway 
situation in the United States and deals with the States of Wisconsin and 
Michigan, 

The outstanding features of the practice In Wisconsin are the use of one- 
season contracts, construction by force account, utilization of local material, 
and the extent of maintenance work. The practice in Michigan is notable for 
the xise of gravel for trunk-line construction, the conservative character of the 
hard-surfacing program, and the Intensive service secured from surplus war 
materials. 

Study of temperature stresses iu rigid pavement slabs, 0. H. Soholeb 
(Engin, News-Bee., 85 (1920), No. 20, pp. 945, 944f 5). — ^The methods and 

apparatus used by the Kansas Engineering Experiment Station in tlie study of 
temperature stresses In rigid pavements are described. The apparatus consists 
of a 20-ln. Berry strain gauge with an Ames dial, which will permit the measure- 
ment of a change between gauge points of 0.0001 In. 

Utility of hardwoods for paving shown In comparative tests, E. E. But- 
TKETiELD (Engin. News-Rec,, 85 (1920), No. 14, pp. 056-058 ). — Tests of different 
hardwoods to detennine their utility for paving are reported, indicating that 
the greater strength and relative unsusceptibility to expansion from water ab- 
sorption of the dense hardwoods, such as white oak, chestnut oak, and hickory, 
seem to merit a more extended trial for paving purposes. 

Inclined-bearing tests on Douglas fir and white pine, T. K. Simpson 
(Engin. New$*Rec., 85 (1920), No. 14, pp. 054, 055, figs. 4 ). — A series of tests, 
conducted at the University of California, on the bearing strength of Douglas 
fir and California white plne» when the bearing surface was inclined to the 
grain, is reported. 

80294’*— 21 7 
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It was found that there was a close check with the Jacoby formula when the 
elastic-limit load was taken as the criterion of permissible value, and an ap- 
proximate agreement with the Howe formula when a fixed depth of Indentation 
was taken as the criterion. It Is concluded that the Jacoby formula appears to 
express the proper relation between load and angle of grain and should be used. 
It is as follows : 

n««p sm*S+g coB*S 

In which p==allowable intensity of stress In end bearing, ^—allowable Intensity 
of stress in cross bearing, and n= allowable Intensity of stress on a surface in- 
clined at an angle 0 with the grain. 

Crashing strength of southern pine at angles to grain, Q. C. AYiti&s 
(Engin. News-Rec,, 85 {1920) ^ No. H, pp, 65S, 054, figs. 2 ). — ^Tests at the Uni- 
versity of Mississippi of the compressive strength of southern yellow pine on 
surfaces at angles of 0, 15, 30, 45, 60, 75, and 90“ to the grain are reported. 

It was found that the specimens tested parallel to the grain failed by sliding 
along a plane oblique to the grain, while all other specimens failed by shear 
along a plane parallel to the fibers. There was a fair agreement between the 
test values and those computed from the Howe formula. This formula gives 
values which err on the side of safety, and is considered the best and simplest 
expression for use in dealing with southern pine. It is as follows: 

/ 0 ^ 

In which p, q, and 0 are used as in the preceding abstract. 

Manual of design and installation of Forest Service water spray dry 
kiln, L. V. Teesdalic (U. Sf. Dept. Agr, Bui. 8H {1920), pp. 47, pi. 1, figs. /S).— 
This bulletin describes the water-spray dry kiln for the artificial seasoning 
of lumber, as designed and developed by the I^orest Service, and gives con- 
siderable data on design and materials and details of construction. The main 
feature of the present design is the principle of forced circulation and humidity 
control by moans of sprays of water. This kiln is considered to be adapted 
to commercial use in the kiln-drying of refractory hardwoods of large di- 
mensions and green lumber of all kinda 
Concrete in alkali soils and waters, A. S. Dawson {Jour. Engin. Inst.’ 
Canada, 3 (1920), No. 10, pp. 4'^^-4^0). — progress report on the subject is 
presented, In which a discussion of the origin of alkali salts and their action 
on concrete is followed by the results of laboratory and field tests of concrete 
cylinders made from two different cements. 

The results to date show that laboratory teat cylinders are all relatively lower 
in strength than field test specimens because of the difficulty in maintaining a 
uniform degree of moisture. The most disintegration of specimens was found 
at locations of greatest concentrations of soil solutions. 

In a concrete of high density the action appeared to be relatively slow and 
was largely in the nature of surface action, gradually extending to the in- 
terior. In relatively porous concrete the action was more rapid and apparently 
took place simultaneously throughout the structure. The more porous con- 
crete was also found to be subject to the action of other disintegrating forces 
of a physical nature, such as frost and the crystallization of salts in the pore 
spaces. A dense concrete mixture resulted In greater resistance to alkali 
action, this being true for both 1 : IJ : 3 and 1:2:4 mixtures. The presence of 
alkali soil solutions did not retard the setting of the cement, and no differ- 
ence was apparent between the different cements use<L 
The experiments are being continued* 
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Eesult« of tractor tests made at Ottawa Beach, [Idieh*], F. V. Hekdman 
(Agrimotor, S (1^0), No. IJ, pp. lS-15, figs. 7).— “Tests of a speed plow with 
with two 14-in. bottoms and of 2 and 3-bottom plows of ordinary type to de- 
termine the relation of speed to drawbar pull, labor cost per acre, (|rawbar 
horsepower, and horsepower per acre are reported. Speeds up to slightly over 
six miles per hour were used. The soils were, as a whole, dry sand with loose 
sod on top. 

With the speed plow It was found that the drawbar pull was 945 lbs. at 1.7 
miles per hour, 1,208 lbs. at 2.6 miles per hour, 1,000 lbs. at 3.3 miles per 
hour, 1,240 lbs. at 4.37 miles per hour, and 1.320 lbs. at 5.G5 miles per hour. 
Considering the first and last values, the increase in drawbar pull per mile 
increase in speed was 95 lbs. The draw^bar horsepower increased quite uni- 
formly from 4.28 at 1.7 miles per hour to 10.89 at 5.G5 miles per hour, or an 
average increase of 3.96 h. p. per mile increase in speed. The horsepower 
requirement per acre varied closely with the drawbar pull, showing the same 
decrease at 3.3 miles per hour and then uniformly increasing. The labor cost 
per acre decreased considerably as the speed increased, this decrease being 
uniform. 

With the two 14-in. bottoms plow the drawbar pull wa.s 730 lbs. at 2.54 miles 
per hour, 830 lbs. at 4.51 miles per hour, and 1,010 lbs. at 6.02 miles per hour. 
There was no intermediate decrease as in tlie case of the speed plow. The 
draw'bar hors('power increased rapidly with sj)oed increase from 4.94 at 2.54 
miles per Jioiir to 16.21 at 6.02 miles per hour. As with the speed plow, the 
drawbar horsepower per acre corresponded closely with the drawbar pull, and 
the labor cost per acre decreased rapidly with increase in speed, averaging 
13.8 cts, per mile increase in speed. 

With the three 14-iii. bottoms plow the drawbar pull increased rapidly up 
to a speed of 2.4 miles per hour and not so rapidly to 3.20 miles per hour. 
From 3.20 to 4.83 miles per hour there was a distinct decrease in drawbar pull. 
'Hie drawbar horsepower increased rather uniformly with speed increase. The 
drawbar horsepower per acre varied somewhat the same as the drawbar pull, 
increu.sing up to a certain speed and then decreasing with additional increase 
in speed. T'he labor co,st per acre decreased gradually with speed increase. 

Con.siderable graphic data of the tests are presented showing differeiit cor- 
relations, Additional tests of tlie 2-bottom plow are also reported showing some 
variation in results. No conclusions are drawn. 

The Royal Agricultural Society’s 1920 tractor trials (Impl. and Mach. 
Rev., 4C (1920), No. 540, pp. S91-898, 898A, 89SB, figs. 2). — The results of com- 
petitive tests of 38 different tractor plowing outfits on heavy clay soil in Eng- 
land are reported and discussed. The tests comprised mainly a comparison of 
different types, and no conclusions witli an engineering bearing are presented. 

How to get results from grinding wheels, G. H. TlAmmAUGH (Power Farm- 
ing, 20 (2920), No. JO, pp. 16, 17, 22, 24. 17).— Information is given on the 

selection, Installation, and use of grinding wheels, including tabular data on 
grinding-wheel and spindle sizes and grJnding-wheel speeds. 

Better belt lacing, B, W. Gage (Amer. Threshertnan and Farm Power, 22 
(1920), No. 6, p. 9, figs. 7).— -Data and diagrammatic illustrations on proper belt 
lacing are given. 

Stairways of rural habitations, M. Hingelmann (Jour. Agr. Prat., n. ser., 
2$ (1920), No. IS, pp. 2S7--260, figs. 7).— Data are given on the design of stair- 
ways for farmhouses la accordance with French practice. 
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Studies in the economics of agricultiire (KantOi Sta, Bpt, 1919, pp. 19^ 
i4),— T*iis section of the report covers investigational work at the station dur- 
ing the fiscal year 1918-19. 

Data reported from 2»538 farm owners returning answers to a Questionnaire 
sent out early in 1919 are briefly summarized, and indicate that land owner- 
ship in Kansas gained by purchase was 68.8 per cent; by homestead 12.2 per 
cent; by inheritance 6.9 per cent; by gift 3.3 per cent; by marriage 1.9 per 
cent; and by other methods (chiefly trading) 0.7 per cent. The number not re- 
porting on this point amounted to 6.2 per cent. 

The principal tendencies brought out are that the age at which men become 
farm owners in Kansas has steadily increased from 24.6 years in 1875-1880 to 
34.7 years in 1915-1919, that the period of years which young men have spent 
as tenants has increased from 4.1 years in 1875 and before to 9.4 years in the 
period 1915-1919, and that the period of years which young men have spent as 
hired farm laborers has increased from 4.2 years In 1875 and before to only 6.5 
years in 1915-1919. 

There are also reported a farm labor survey of 201 farms in .Jackson CJounty 
obtaining records of the farm business for tbe season of 1917 and an enterprise 
survey of 300 farms In 12 counties to determine the cost of producing the 1918 
wheat crop. From the first It was determined that the average labor income 
for the 201 farms was $1,556 as compared with an average of $406 for the 
same farms In 1916, this Increase being due to crop yields that were nearly 
doubled and to the Increase in price of farm products. From the second study 
noted, it was determined that where the average 1918 yield of wheat was 
greater than the 10*year average yield, the cost per bushel was less than $2, 
but where it was less than this average the cost per bushel was more than $2. 

Figures obtained from 60 farms in Harvey County, Knns., having an average 
yield per acre of 18 bu. show the average cost per bushel to have been $1.47 
in 1918, the average cost per aero .$26.50, the average area of wheat per farm 
105.2 acres, the average number of bushels per farm 1,894, the average value of 
wheat per farm at $2 a bushel therefore being $3,788, and tbe average cost 
per farm $2,784, showing the average profit from wheat per farm to be $1,004. 

Farm business In Quebec, J. A, Sm Marie {Canada Expt, Farms Bui 96 
(1920), pp, 16, figs, S ). — A preliminary survey was conducted on 25 farms In one 
representative district In each of six counties in the Province and the Infor- 
mation entered In special forms. Analysis of the data shows that tbe labor 
income varied indifferently with the various size groups, owing to tbe different 
systems of farming followed and to the higher value placed on real estate in 
one district particularly than in others. 

A study was made of farm business by districts, in only two of which was 
there being made an average plus labor Income. Good management, as ex- 
pressed by high re(?eipts X)Qr animal unit yielding high gross returns on the 
capitalization, accounted for succes.s rather than the size of farm and capi- 
talization. Districts or groups where the live-stock index was below 100 were 
found not to yield a i^lus labor income. An average cost of operation amount- 
ing to 13 per cent of the total capital was found. Dairy farming plus a cash 
crop, mainly fruits, grass and clover seed, potatoes, maple sugar, tobacco, or 
vegetables, is said to be the system that brings most satisfactory results when 
compared with general dairy farming and dairy farming for city trade. The 
returns of the cows vary with the quality of sire used, and the scrub sire is said 
to be responsible for an annual loss to the Province of Quebec of over $11,347,680. 



10211 


nVHAL BCOKOMIOS AKD SOCIOT.OOT, 


289 


Th^ Government exhibit at the 1920 National Bairy Show (17. S. Dept 
Apr,, Dept. Circ. 1S9 pp. 17, figs. 4 ). — ^Thls is a description and pros- 

pectus of the Dairy Division’s exhibit at this show. The material shown illus- 
trated the various activities of a somewhat unusual dairy community, that of 
Grove City, Pa. (E. S. R., 41, p. 677). • 

Farm management and farm bookkeeping, R. Zeeb (In Handhuch der 
Landt4)irt8chaft Stuttgart: Eugen Ulmer, [1919], pp. 60&-C79, figs. 2 ). — In the 
first of these two chapters of this handbook certain fundamental principles of 
farm management are briefly stated, together witlj reference material and 
examples on the subject. Crop rotations and field systems, scales of land values 
as dependent upon yields and location, Investment of capital in buildings and 
live stock, and the cost and management of farm labor are included in the dis- 
cussion. The second chapter is given to a discussion, with examples, of simple 
bookkeeping systems particularly adapted to medium or small farming enter- 
prises. 

Credit needs of settlers in upper Wisconsin, R. T. Ely, B. H. Htbbabd, 
and A. B. Cox (Wisconsin Bta. Bui. SIB (1920), pp. S5, figs. 5 ). — ^A settler In this 
region is said to require from $1,()00 to $1,500 in capital or in capital and 
credit through the pioneering stage and about $2,500 through the development 
stage, covering the erection of permanent buildings, accumulation of farm ma- 
chinery, and the breeding of a good diarj' herd. 

Settlers need credit of two types, long-term credit for the purpose of paying 
land debts and making improvements, and short-term credit for financing farm 
crop operations. A third more or h‘ss intennedlate type is said to be required 
for the purpose of purchasing live stock and machinery. 

The agencies at present providing or capable of providing rural credit under 
State provisions to the man with some resources are the Slate banks, land 
mortgage associations, and cooperative credit associations, although none of 
the latter has as yet been organized. The first credit generally comes from the 
land and colonization companies. It is considered that the latter under an 
efficient program of licensing regulation, such as the State has started upon, 
might well be encouraged as the medium of advising and providing credit, 
marketing, and sot'ial assistance to settlers, especially those with little money. 

How California is helping people own farms and rural homes, E. Mi&An 
(Califoimia Sta. Circ. 221 (1920), pp. 28, figs. 8 ). — A brief outline is given of 
some of the reasons for the adoption in California of a State policy of aid in 
land settlement, and details of the purchase of two tracts of land as settlement 
projects, tenns of payment by settlei^, capital required, and the progress of 
settlement on them are set forth. It is suggested that a separate board is needed 
to provide care and training for those incapacitated ex-siTvice men desiring to 
become settlers on State lands. 

Degal provisions founding soldiers* homesteads in Germany (Internatl. 
Inst Agr. [jRome], Internatl. Rev. Agr. Econ., 11 (1920), No. 1, pp. 54-^59; also 
in Inform. Agr. [MadHd], 10 (19f^), No. 224, pp. S65-$69 ). — Portions of two 
laws, one providing capital by a grant in lieu of a pension and tlie other an 
order for procuring agricultural land for settlement, are briefly described, as 
well as a homesteads law and a settlement law promulgated in the Duchy of 
Brunswick, April 19, 1918. 

The tenancy problem (Wisconsin Sta. Bui. S19 (1920). p. 55 ). — ^This note 
indicates some of the results of Investigations by the agricultural economics 
department, not elsewhere noted. It has been found that out of each 1,000 
agricultural workers in Wisconsin there were 94 more laborers and only 25 
more tenants in 1910 than in 1880. Data collected by B. H. Hibbard and J. D. 
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Black are said to lodlcate that men who were tenants in southern Wisconsin in 
1916 became tenants at an average of 29.2 years of age, but the men who were 
owners in 1916 had become owners at 82.9 years. Wisconsin was the only State 
in the Union which showed an increase between 1900-1910 in percentage of 
value of farms covered by mortgages. 

An analysis of the business records for 1913, 1914, and 1916 of 265 owned 
farms, 148 share-rented farms, and 45 cash-rcmted showed $400 highei* net farm 
incomes for the rented farms than for the owned farms. 

The farm lease contract, L. 0. Geay and H. A. Ttjbnbb (U, 8. Dept Apr., 
Farmers' But 1164 (1920), pp. S6), — Certain main classes of farm leases coming 
under the several types of farming, namely, cash, standing rent, share, share 
cash, and stock share are defined. Points to be considered In drawing up the 
farm lease are listed under the headings of general details; reseiwations ; as- 
surances and guaranties by the tenant ; assurances and guaranties by the land- 
lord; agreements with respect to credit furnished by the landlord; respective 
contributions by each party to operating capital; adjustments with respect to 
property owned In Joint account; respective contributions by each party to 
expenses; payment of rent; privileges for which special rent Is or Is not to 
be paid; specifications with respect to the care, use, and improvement of real 
estate and arrangement for labor and materials used or needed for these pur- 
poses ; specifications with respect to farming method and procedure ; provision 
for .supervision; procedure at termination of lease; enforcement of contract; 
and final details. 

Discussion follows of problems common to all kinds of farm leases, whether 
cash or share, some special problems of share leases, fundamental principles 
underlying all these contracts, and the personal relationship. 

Form leasing systems in Wisconsin, B. H. Hibbabd and J. D. Black (Wis- 
consin Sta, Research But. 47 (J920), pp. 60, figs. S). — Sample leases of Im- 
portant types prevailing in Wisconsin are exhibited, including a cash lease and 
a half-and-half dairy lease with analysis of provisions common to both and 
the general differences between cash and share leases. Other types described 
are the land-and-stock cash lease, the landlord’s cattle dairy lease, the one- 
half-all-stock lease, the one-third stock lease, the one-third grain lease, the 
oue-balf grain lease, the share-cash lease, and the graln-and-dairy lease. Still 
another type of contract between landlords and tenants known as an agree- 
ment to work land ” Is reproduced. 

A comparison of cash and share renting, the latter mostly under the half- 
and-half dairy lease, on 193 farms in eight counties in Wisconsin, namely, Wal- 
worth, Green, Dane, Winnebago, Wood, Eau Claire, St. Croix, and Barron, in 
1914, 1915, and 1916, Indicates that share-rent farmers make their money by 
farming extensively, using machinery and keeping expenses down. Cash rent- 
ing always predominates where farms are small or cheap and generally in 
truck farming districts near large dtles. Women, speculators, and absentee 
landlords generally rent for cash or grain rent. Ketired farmers, on the other 
hand, usually prefer to rent under land-and-stock share leases except In cer- 
tain sections of the State. Cash rent may be as successful as share-rent farm- 
ing, If landlords will put In proper restrictions, choose their tenants carefully, 
and give them proper supervision. According to the landlords’ returns from 
two groups of farms, In number 1185 and 45, respectively, the data for which 
were obtained in the first instance from letters written In July, 1917, to land- 
lords and tenants in all counties in the State and In the second from surveys 
of the farms made In cooperation with the U. S. Department of Agriculture in 
1914, 1915, and 1916, in four counties, Dane, Walworth, Barron, and St Croix, 
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it seems that farms actually pay 2.5 per cent figured on the basis of the market 
value of the farm or higher than that on the basis of the original investment. 
A number of reasons are given why landlords* returns are low. Cash rents 
per acre in eight sections of the State in 191G-17, compared with the market 
value of rented land and rate of return upon the same, are found tc^ be rela- 
tively high or low as Interest rates are high or low, high where share renting 
predominates and low in a region of unusual active speculation, poor tenant 
farmers, frequent crop failures, and land overvalued with resi>ect to production 
as may be the case near large cities. 

In a series of six tables the farm business of a number of farms rented under 
various types of share leases used in Wisconsin Is analyzed to Indicate the 
division of income to landlord and tenant. The plans recommended for divid- 
ing expenses between landlord and tenant are to follow the custom so far as 
possible or to count the tenant’s labor and management, family labor and 
hired labor, and Interest, taxes, depreciation, and upkeep on his equipment, 
as equal to the landlord’s management, interest, taxes, upkeep and deprecia- 
tion on real estate and equipment, other expenses being divided half and half. 
Share tenancy is said to be an excellent apprenticeship in management and 
may v^reil be included as one of the stops toward ownershio. 

A history of the English agricultural laborer, 1870-1920, F. E. Green 
{London: P. 8, King d Son, Ltd,^ 1920, pp. X-{-S56 ). — The periods into which 
the events of the long agitation among English agricultural laborers fall are 
here figuratively designated as “seed time for revolt, conditions prior to 1872; 
the upstanding crop, 1872; the farmer swings his scythe, the great lockout of 
1874; the aftermath of thistles, the ’eighties; the winter of discontent; stirrings 
of new life, 1900; growth under stormy skies, 1910-14; and What of the 
harvest?” 

The rise and fall of the National Agricultural Laborers’ Union and other 
similar organizations, the creation of parish and rural district councils, and 
recent war-time investigation and regulation are set forth in detail. 

The picture presented is one of depressing social and economic injustice to 
the farm laborer, especially in the matter of housing and wages, and opposi- 
tion to his efforts at organization for higher wages and better hours, A bibli- 
ography of 115 references is given, and some tables showing cereal prices, cash 
wages and allowances for farm labor, food prices, and numbers of agricultural 
workers In Great Britain through several years are included in appendixes. 

A history of the English agricultural laborer, W. Haskach, trans. by 
R. Kenyon {London: P. 8, King <£ Son, Ltd., 1920, pp. — This is one 

of a series of monographs by writers connected with the London School of 
Economics and Political Science, and Is a reprint of a study previously noted 
(B. S. R., 20, p. 1091). 

The contract piece wage in agriculture, Schnider (Landw. Jahrb. Bayern, 
9 {1919), No. 5, pp. SlJ^lIf ), — ^Many advantages of contract piecework over 
daywork are pointed out. A scale Is given for the computation of a fair 
payment for pieceworkers In agriculture, worked out on the basis of the aver- 
age accomplishment of the Individual or groups of different types of agricultural 
laborers under varying conditions In several kinds of operations and in the 
caltivatlng and harvesting of several specific crops. 

Hall tnsurance on farm crops in the United States, V. N. Valoben (U. S. 
Dept. Agr. Bnh 912 {1920), pp. S2, figs, €). — The origin and development of 
three grouiis of business institutions writing hail insurance on growing crops 
in the United States, mutual hall Insurance companies, which, with few excep* 
tions, limit their business to the insurance of growing crops against hail ; Joint- 
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slock fire Insurance companies, which write hail instirance on growing crops 
more or less as a side line; luid State hail Insurance boards or departments, 
under whose direction and control are administered State hail insurance funds, 
is briefly accounted for. It is noted that during 1918 these groups of hail 
organizations had in force insurance amounting to a total of about $J118,543,000, 
on which the premiums amounted to $17,681,000, and that the figures for 1919, 
ascertained from correspondence and various reports, were approximately 
$559,184,000 and $30,330,000, respectively. Of the amount of hall risks in force 
in 1919, joint-stock companies had almost exactly one-half and the mutual and 
State hall insurance departments had one-fourth eacii. 

The increase in volume of mutual hail insurance In the last decade Is attrib- 
uteti to nc^ed on the part of farmers rather than to any general success on the 
part of organizations offering it. Record of a total of 121 such companies has 
been found, and of these only 41 were in existence at the time of the most 
rwent insurance rei>orts. This rate of ceasing to do business, however, is not 
higher than for Joint-stock fire insurance companies. Early experiences with 
State hall Insurance in North Dakota were discouraging, failure being due to 
inadequate premium charges provided by law and the condition that applica- 
tions and premium advances had to be made in the spring before any crops 
were in existence. 

Experiences of States other than North Dakota and their provisions by law, 
as well as the territorial distribution of the business, are described and Illus- 
trated. The three States of Kansas, North Dakota, and Iowa, in the order 
given, led all others in amount of risk in force. 

Prevailing commercial rates charged by Joint-stock insurance companies in 
1919 are shown to have been highest in the region of Cheyenne and southward 
and in central Montana. Rates charged for various crops in tyjflcal sections 
of tiie United States are reported. An average expense of operation equal to 
about 36 per cent of the premiunr is noted, with some exceptions and variations. 

It is recommended that a reasonable reserve is imperative under any plan 
of contribution or liability to it by the insured, this preferably equal in general 
to at least the average annual premium income. 

Characteristics of the hail insurance contract are brought out by comparison 
with fire Insurance contracts, and some special problems in hail insurance are 
discussed. 

Fundamental principles of cooperation in agriculture, G. H. Poweix 
{California Sta, Circ. (1920), pp, 24 ). — A cooperative association is defined 
as one in which the nrembers form an agency through which they conduct their 
own business for the greatest mutual advantage. It may be organized as a 
nonprofit capital stock corporation or a nonprofit corporation without capital 
stock. 

A farmers’ association organized under the general stock corporation laws is 
deemed to be on an unstable foundation, because sto(*k can not be controlled 
and conflicts arise between stockholders and members. Legislation covering 
such organizations is needed. Ways in which permanent capital and working 
capital are provided for are described. It is said tliat membership in successful 
farmers’ cooperative associations should be confined to producers who use these 
facilities, and that definite mejnbership agreements are effective, especially in 
meeting competition. Such an organization must originate from necessity. 
The management should be vested in a board of directors, and a competent 
manager elected by them should serve as the executive head of the organiza- 
tion. Best results are obtained in handling a special crop. A large cooperative 
movement formed of local units, but not controlling them, serves well as a 
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national advertising and sales agency, and is efficient In handling supply, 
grading, transportation, and legislative matters beyond the control of local 
producers’ associations. 

The point is made that the cost of distribution and the ultimate price to the 
consiuner is of importance to the producer and reflects the success of Als or- 
ganization, also that the future of cooperation as a principle rests upon success 
in business in<'lhod8 and in irn'<*ting €H!oiiomlc and social problems. 

A rural social survey of Lone Tree Township, Clay County, Iowa, G. H. 
Van Tungeln and W. A. Brinuley (Iowa Sta. Bui lOS (VJW), pp, 217-255, 
fign. 15). — Each family In this township was interviewed, as were also the 
officers of various organizations and institutions. Prom tlie information gath- 
ered n brief history of the township and county was compiled, and an account 
of population and conjugal, economic, educational, political religious, and social 
and home conditions was drawn up. 

In the matter of size and operation of farms, data heie show 35.29 per cent 
of the farms In the township operated by owners and 64.71 per cent by tenants 
in 1910, the respective averagers for the county in 1915 being 50.03 and 49.97 
per cent and for the State 59 and 41 per cent. The average sizes of both farms 
operateil Ijy owners and by tenants were larger tlian those for the county and 
State. 

A rapid increa.se is noted in land values and in the rate of tenancy. Three- 
fourths of the tenants wlio do not now own land stated that they expected to 
become lamlowners. A little over 45 x)er cent of the tenants belong to some 
farmers’ organization, as compared with 50 per cent of the owner operators. 
The education of the farmei's and their wives is on a par with that of the 
adults of the county and the State. A considerably larger percentage of the 
young people are enrolled in Idgh school, college, and university than for the 
State. Tlio farmers and farmers’ wives have a good church membership show- 
ing, but the religious life of the community is at a low ebb considering its 
prosperity. Almost 18 per cent of the homes are completely modern and a 
higher r»erci‘ntage are partly so. The social life expresses itself most largely 
in connection with the public-school activities, tlie township band, and the 
Oerniari club. It is said that the older people of the community feel that there 
is a lack of recreation and social life for their young people, but they are at a 
loss to know how to provide for the iu»ed. 

Agriculture and cattle breeding In the Netherlands and State measures 
furthering these branches of activity (The Hague: Netherlandfi Min. Agr.. 
Indus, and Com., 1915, pp. 210, pis. 2, figs. 96). — This pamphlet Is one of a gen- 
eral series published under the direction of the commercial department of the 
Netherlands Ministry of Agriculture, Industry, and Gommei'ce at The Hague. 
It includes a description of the agriculture, cattle breeding, and dairying of 
the country ; a discussion of State measures aiding agriculture ; an account of 
the activities of farmers’ and market gardeners’ associations ; and a biief note 
regarding the reclamation of waste lands. 

Native agriculture in the French colonies, O. Denys (Cong. Agr. Colon, 
[Paris], 1918, Compt Hend. Trav., vol. 4, pp. 5-115).-— The native cultivator is 
regarded as an essential factor in the prosperous development of the French 
colonial possessions, both from the utilitarian and humanitarian points of view. 
The advisability of a policy of encouragement is illustrated by the success of 
natives of the Gold Coast and of certain German colonies. A detailed account 
of the native agriculture of French west Africa, French equatorial Africa, 
Madagascar, and Indo-China Is given, and recommendations are made for meet- 
ing local needs of conservation and protection of holdingg, working credit, 
mutual Insurance and loans, education, and trasportatlon. 
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Native agrrlculture la aortliern Africa, Jabbt {Cong. Agr, Colon, [PaW#], 
191S^ Compt Bend, Trwo,, vol, 4, PP* SSOS^O ), — ^Tbls notes characteristics of 
the noiiiadic Arabs and of the Berbers who are dwellers in villages. The causes 
for the retarded development of the country, at one time prosperous and civil- 
ized, ire said to be due to the lack of working capital and agricultural credit, 
routine, antipathy toward strangers, plunderings, lack of water, devastations 
of locusts, heavy taxes, lack of means of comiminlcation, and ignorance and 
indifference on the part of the natives. 

The agriculture of Kamerun, Fourneatt and E. Anne?! {Cong, Agr, Colon, 
[Parisli 1916^ Compt, Bend. Trav., vol, i, pp, — This is a description of 

the native agriculture of this colony, its principal exports, the results of Ger- 
man colonization, and Its agricultural future. 

Native agriculture in the upper S^nSgal-Niger district, Baffin (Cong, 
Agr, Colon, [Paria’]^ 1918, Compt, Rend, Trav., vol. 4, pp. 809-829 ). — Notes on 
the principal crops and live stock of the region, possibility of Irrigation, and 
transportation facilities are given. Encouragement of immigration is urged. 

Agricultural statistics of Belgium and the Belgian Kongo {Ann. Statis. 
Belg„ 45 {1914), PP. 1855, 264, 862-891, 540-577). — ^These pages continue statis- 
tical data previously noted (E. S. R., 32, p. 288), with additional information 
relating to the Belgian Kongo. 

Report of crop conditions and yields [in Austria], 1015, 1010, lOlT, 
1018, and 1010 {[Austria] K, K, Ackerhaumin., Ber. Stand Fcldfriichte, etc,, 
1915, pp, [25]; 1916, pp, [80]; 1911, pp. ; 1918, pp. [29]; [Austria] Staat^ 
acmt Land u, Forstw., Ber, Stand FeldfrUchte, etc,, 1919, pp. [25]). — Thc^se re- 
ports, compiled by the Imperial Ministry of Agriculture for the years up to and 
including 1918 and thereafter by the National Commission of Agriculture and 
Forestry, indicate conditions of wheat, rye, barley, oats, clover, meadows, 
potatoes, sugar beets, and fodder beets in Provinces of Austria by months on 
a scale in which 1 indicates very good, 2 above the average, 8 average, 4 below 
the average, and 5 very poor. Notes on weather and seasonal crop conditions 
are also given. 

The Market Reporter {U, S, Dept. Agr,, Market Bptr., 2 {1920), Nos, 19, 
pp. 289-804, figs. 2: 2(), pp. 805-820 ). — Weekly and monthly sunuuaries, brief 
articles on domestic movement, imports, and exports, prices and the situation 
in the market of specified commodities, and important classes of agricultural 
products, as well as analyses of conditions affecting the same, and foreign 
market information are given in these numbers. 

Leading articles In No. 19 indicate rising prices for most grades of live stock, 
but downward trends in grass seed prices and a slow market for condensed 
and evaporated milk. In No. 20, yearly average wholesale hay prices from 
1910 to 1919, Inclusive, are reviewed, indicating an almost uninterrupted de- 
cline in relative values during the last 10 years of all classes of hay. Other 
special articles relate to low prevailing prices for peanuts and to decreases in 
English butter importation due to shortage in sources of supply, 

AGRICTrLTUEAL EDFCATIOIT. 

[Agricultural and home economics instruction in Wisconsin], H.X Gop- 
DARD and H. C. Goodspebd {Wis. Dept, Puh. Instr, fiien. Bpt,, 1916-1918, pp, 
17-19, 85-41, fig. i).---This is a report on two years’ progress, 1916-1918, In 
Instruction in agriculture and home economics in the high schools and county 
schools of agriculture and home economics in Wisconsin. An unusual de- 
velopment in this Instruction in the high schools during these years is reported. 
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One of the county schools of agriculture and home economics was closed In 
1917-18, leaving only 6 In operation. While the attendance of these schools 
as a whole has not grown as had been hoped in view of the large expenditure 
of money on them, it is maintained that they have accomplished a large amount 
of valuable work both among the students and farmers. A State stft)ervisor 
who has made a special study of these schools concludes that their plan of 
work must be so related to the regular public-school system that pupils may 
go from the agricultural school at any time to the regular system without 
serious loss of time or credit. It is believed, further, that the primary problem 
of these schools does not involve a course of any particular length, though it 
is probable that all of the schools should continue as in the past to offer a two- 
year course leading to a diploma for those who do not go further. 

Statistical data relating to the schools and to the winter term courses are 
included. The teaching of home economics through the home-project method 
is also discussed. 

Agricultural instruction for rural and city schools (Agr. Oaz. Canada, 7 
(29i?0), No. 8, pp. 684-G88). — A series of articles in which education officials in 
Nova Scotia, New Brunswick, Quebec, Ontario, Saskatchewan, and British Co- 
lumbia state briefly how elementary agricultural instruction for city schools 
differs or should differ from that given in rural districts in these Provinces. 

Milk testing In schools (Agr. Gaz. Canada, 7 (1920), No. 8, pp. ()8S-dPi).-— 
Brief statements are given on the extent to which milk testing has been carried 
on In the schools of Nova Scotia, Quebec, Ontario, and Manitoba. 

List of agricultural and horticultural officials, institutions, and organi- 
zations (Dept. Landb., Nijv. en Handel INetherlands’), Verslag. en Meded. Dir, 
Landb., No. 2 (1920), pp, 16S). — ^Tliis is the annual official organization list of 
the IMrection of Agriculture of the Department of Agriculture, Industry, and 
Comnieroe, Including higher and secondary agricultural education and research 
Institutions, agricultural and horticultural winter schools and courses, itinerant 
Instructors, associations, etc., in the Netherlands In 1920. 

Veterinary education and research In South Africa, A. Theii-eii (Union 
So. Africa, Dept. Agr. Bui. 5 (1920), pp. 6). — The author explains the objects, 
organization, and Ideals of the veterinary faculty recently established as an 
integral part of the University of South Africa. 

The first two years of the course, including the pure science subjects and 
veterinary anatomy and physiology leading to the degree of B. S. in veterinary 
subjects, are to be given at the Transvaal University College. The third, fourth, 
and fifth years of the course, consisting of more specialized professional train- 
ing, are to be undert^aken at the Research Institute at Onderstepoort in con- 
junction with veterinary research. The institute Is to remain under the ad- 
ministration of the Department of Agriculture, which will make financial pro- 
vision for the research and instruction work. The author was placed at the 
head of all the activities at Onderstepoort. 

State plnus for vocational education in Tndiuna, 1920-21 (Ind. Bd. Ed,, 
Ed, Bui. 42 (1920), pp. 8i).— This is a statement of the requirements with ref- 
erence to the administration and supervision, plant and equipment, courses of 
study, method of instruction, qualifications of teachers, supervisors, and direc- 
tors, and teacher training for vocational education in Indiana for 1920-21. The 
text of the Indiana vocational law is Included. 

Requirements and materials for vocational agriculture, D. M. Clements 
(Tenn. Dept. Pub. Instr. Bui 4 (1920), pp. 82, pi. 0 ~-This bulletin contains the 
requirements of the Smith-Hughes Act for Tennessee for 1920-21, including 
tu outline of a four-year course in vocational agriculture, lists of re<iulred 
equipment for white and colored schools, a paper on Farm Shop Work for 
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HiRh Sch<)ols, by L. M. Hoehl (B, S. R., 44, p. 193), and lists of reference books 
and bulletins, 

Virginia public schools education commission survey and report (Rich* 
nwnd, Va,: [Rtate Bupt. Pub, Inatr,], 1919, pp, 409, pis* 9, figs* 7). — ^Xbis Is a 
report, together with recommendations, on the laws, conditions, and needs of 
public schools in Virginia, by a commission appointed by the Virginia General 
Assembly in 1918. The commission analyzes the present status and outlines 
the proper development of agricultural and home economics education in Vir- 
ginia. 

Report of biology teachers on recommendations for a new course of 
study for the high schools of Chicago (School Bci* and Math., 20 (1920), No* 
7, pp. 042 - 644 ). — ^An outline is given to show in concrete form the extent to 
which biological training contributes to the seven main objectives of education, 
viz, health, command of fundamental processes, worthy home membership, voca- 
tion, citizenship, worthy use of leisure, and ethical character, as set forth by the 
National Commission on the Reorganization of Secondary Education, appointed 
by the National Education Association. 

Biology aud agriculture as training for citizenship, E. C. Johnsok 
(SchtfOl and Boc*, 12 (1920), No. 299, pp. 214-218 ). — This is a discussion of how 
a study of biology and agriculture prepares for the primary dutic's of citizen- 
ship, and is based on the replies received to a questionnaire sent to the teachers 
of biology and agriculture in the secondary schools of the State of Wa'^hing- 
ton. The suggestion that “ the student of these subjects searches for, knows, 
follows, and loves the truth,” Is considered by the author the most important 
of a large number of suggestions received. 

A course of practical chemistry for agricultural students, Vols. 1; n, 
part 1, L. F. Newman and H. A. D. Nevitxe (Cambridge, [England]: Vniv. 
Press, 1920, ml. 1, pp. 2S0; 1919, vol. 2, pt* 1, pp. 122 ). — Those are the first 
volumes of a series of laboratory manuals In practical agricultural chemistry 
designed to cover a throe years^ course for the students In agricultural science 
at Cambridge University. 

The first volume, which is Intended to cover the first year’s course on the 
chemistry and physics of the soil, contains several chapters of laboratory direc- 
tions for general inorganic chemistry, schemes of analysis for soil or plant ash 
and for the identification of manures, special methods for the analysis of dif- 
ferent manures and soils, and several chapters on general physics. The second 
volume covers the second year’s course on the chemistry of foods. Part 1 
deals with qualitative exercises in organic chemistry essentially for agricul- 
tural students. This Is to be followed by part dealing with quantitative 
estimations and technical analyses of foodstuffs. 

Seventy laboratory exercises in animal production, P. W. Fattio (Ga/ims* 
viUe, Fla*: State Bd. Vooat* Ed., 1920, pp. 92).— The object, materials, method, 
and review questions for 70 laboratory exercises in animal production are out- 
lined. 

Farm shopwork in Pennsylvania, F. T. Stbttck (Penn. State Cot, Rural 
lAfe Dept*, Spec* Bui. 1 (1920), pp* 85, figs* 20 ). — ^This bulletin contains a study 
made in Pennsylvania (1) of construction and repair work performed by 
farmers in wood, concrete, Iron, and steel, and of such work done by expert 
mechanics such as carpenters, concrete workers, and blaijksmitbs ; and (2) of the 
teaching force and various phases of farm shopwork carried on In the voca- 
tional agricultural schools and vocational agricultural departments in public 
high schools In Pennsylvania, The author gives bis deductions and conclusions 
a« to the aim or purpose of teaching farm shopwork as a part of vocational 
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agricultural education, the kind and size of work that should be undertaken, 
materials, standards of workmanship, the desirable shop, equipment and its 
arrangement, method in farm shopwork, and mechanical drawing as related 
to farm shopwork. An appendix Includes a list of minimum equipmeijt and a 
selected bibliography for farm shopwork. 

The home project method of instruction in vocational agriculture, W. T. 
Spanton (Ohio Teacher, 4 I {1920), No. 1, pp. The author discusses the 

educational value of the home project method of instruction in agriculture and 
some essentials of successful home project work. 

Farm cadet report, A. D. Dean (Albany, N. Y.: State Military Traininy 
Com., 1916, pp. tl6, pl8. 10 ). — ^This is a report, by the bureau of vocational 
training of the Military Training Commission, on the farm cadet movement in 
the State of New York as it was developed in the summer of 1917. Letters 
Ijortaining to the employment of boys on farms and a summary of the bureau’s 
recommendations on farm cadets and farm camps are included, 

MISCELLANEOUS. 

Cooperative relations in agricultural development, E. T. Meredith (XI. B. 
Dept. Ayr., Off. Sec. Circ. 15S (1920), pp. id), — ^This Is the address of the Secre- 
tary of Agriculture before the Association of Land-Grant Colleges, noted edi- 
torially (E. S. R., 43, p. 704). 

lleport of Kansas Station, 1919 (Kansas Sta. Rpt. 1019, pp. 88).— -This 
contains the organization list, a hnanclal statement for tlie lisciil year ended 
June 30, 1910, and a report of the director summarizing the work and publica* 
tions of the station. The experimental work recorded not previously noted is 
for the most part abstracted elsewhere in thi.s issue. 

Report of Porto Rioo Station, 1018 (Porto Rico Sta. Rpt. 1918, pp. 24, 
pis. 2 ). — This contains the organization list, a summary by the agronomist in 
charge as to the general conditions and lines of work conducted at the sta- 
tion during the year, and reports of the horticulturist, entomologist, assistant 
chemist, assistant in plant breeding, specialist In farm management, and agri- 
cultural technologist. The experimental work rei)orted is for the most part 
abstracted elsewhere in this issue. The report of (he specialist in farm manage- 
ment contains statistics as to the production of five important crops and the 
number of live stock on tlie island. 

Experiments In farming: Annual report of tlie director of the experi- 
ment station for 1918-19, H. L. Ritrskll and F. B. Morrison (Wisconsin 
Sta. Bui. SIO (1920), pp. 78, figs. 29). — This contains an account of the activi' 
ties of the station, brief summaries of the station publications for the year, 
and a financial statement as to the Federal funds for the year ended June 
80, 1919. The experimental features not previously reported are for the 
most part abstracted elsewhere in this issue. 

Reliable agricultural information and how to secure it, A. B. Conner 
(Texas Sta. Circ. 2S (1920), pp. 16, figs. 8).— This circular lists the publications 
ot the station available for distribution, with brief summaries of a number 
of typical publications. 

Monthly bulletin of* the Western Washington Substation (Washington 
Sta., Wert Wash. Sta. Mo. Bui., 8 (1920), No. 7, pp. 97-112, figs. S).^lix addi- 
tion to articles abstracted elsewhere in this issue, this number contains a brief 
article entitled; Concerning Dairy Rations, by W. A. Linklater, 
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California Univerisity and Station. — ^The poultry division is building four 
poultry houses to be rented to students carrying on poultry projects. 

Dr. George H. Hart, associate professor of veterinary science, has been 
granted leave of absence for the balance of the fiscal year. During this period 
he will be associated with extension work In animal hygiene which is being 
begun by the Department of Veterinary Afedicine of the University of Pennsyl- 
vania. 

F. W. Well, professor of animal nutrition, has returned from six months* 
leave of absence spent in Norway and England. 

B. A. Rudolph of the Bureau of Plant Industry» U. S. Department of Agri- 
culture, has been appointed research associate in plant pathology lo develop 
further tests of the control of apricot brown rot by spraying in spring. 

Florida University and Station. — Dr. Wilmon Newell has been appointed 
dean of the college of agriculture and director of the station and extension 
service. 

Georgia Station. — R. P. Bledsoe, assistant agronomist of the West Virginia 
Station, has been appointed agronomist beginning .Tannary 15. 

Illinois University. — H. W. Day, instructor and first assistant in olericul- 
ture, resigned December 15, 1920. Recent appointments include Virginia 
Weaver as associate in home economics, beginning February 1 ; O. S. Schaeffer 
as associate In landscape gardening; and Lena 0. Rime as assistant in farm 
organization and management. 

Purdue University and Station. — ^H. J. Reed has been appointed assistant 
director of the station, and T. A. Coleman, assistant director of agriculture ex- 
tension. 

Kansas College and Station. — ^The college is asking the legislature for ap- 
propriations aggregating $1,086,950 for 1922 and $1,754,250 for 1923, This in- 
cludes an increase of 40 per cent for salaries, from 25 to 30 per cent of which 
would be for the present staff. The construction of the west wing of the agri- 
cultural building in order to house the dairy department, creamery, and a 
meat laboratory is estimated for at a cost of $100,000 in 1922 and $284,300 in 
1923. The building program also Includes $100i,000 for the central portion of a 
veterinary clinic building, $200,000 for an additional domestic science and cafe- 
teria building, and $75,000 for remodeling the auditorium. Another item is 
$65,000 for the purchase of a tract of 256 acres of pasture land adjoining the 
college grounds. These estimates do not include the substations, for which a 
total of $56,155 Is desired In 1922 and $36,800 in 1928. 

For the second consecutive year the students* dairy judging team was 
awarded first place in the intercollegiate judging contest, participated In by 
twenty-one teams, at the National Dairy Show in October, 1920. 

The second annual field superintendents* creamery short course was held in 
October with a total of 85 students registered, mostly employees or officers 
of creamery companies. The course lasted five days. A bakers* short course 
was held during the week ended January 15, with an attendance of about 100 
students. 

F. B. Fox, assistant professor of poultry husbandry; B. O. Zimmerman, in- 
structor in animal husbandry ; and Hiss Blanche French, research assistant in 
agricultural economics, have resigned. F. W. Bell, associate professor of ani- 
mal husbandry, has taken up work in swine investigations, succeeding E. F. 
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Ferrin, resigiie<l to become professor of animal husbandry In the University 
of Minnesota. B. M. Anderson has been appointed assistant professor of .ani- 
mal husbandry and assistant in horse investigation in the station, taking up 
the work formerly carried on by Professor Bell. L. F. Payne, professor of 
poultry husbandry at the Massachu.setts College, has been appointed associate 
professor of poultry husbandry. B. F. Barnes has succeeded J. J. Bayles, 
resigned, as superintendent of the Colby Substation. 

Minnesota Station. — W. H. Kenety, assistant professor of forestry and 
superintendent of the forest station at Cloquet, resigned March 15 to accept 
a position with a large lumber company. 

Nevada Station. — ^Arrangements have been completed by which the entire 
station farm will be allotted to the department of range management for use 
in feeding experinieiils, having In view the production of better lambs and the 
feeding and finishing of range ewes and lambs, and a study of the poisonous 
plants of the sheep and cattle ranges. 

New Hampshire Station. — George F. Potter has been appointed horticultur- 
ist, vice .T. H, Oourley ; S. W. Wentwwth, assistant horticulturist; and C. P. 
Spaeth, assistant chemist. 

Kuigers College. — Dr. Frank App has been given a year’s leave of absence 
to become secretary of the State council of county boards of agriculture. 

New Mexico College and Station.— The position of professor of agronomy 
and agronomist has been filled by the appointment of George R. Quesenberry, 
formerly in charge of the college farm. Donaldson Ryder, assistant agronomist, 
has resigned to engage in farming and has been succeeded by W. T. Conw’ay, 
assistant State leader of boys’ and girls' club work. 

New York State Station. — Myron W. Finch, assistant in research (bacteriol- 
ogy’), has resigned to become instructor in physiological chemistry in the 
Buffalo jNledical College. N. F. True has been apix>inled assistant chemist 
and has entered upon his duties. 

Nortli Dakota Station. — P>ecHuse of lack of appropriations the Ofiice of Dry- 
l.aud Agriculture Inv(‘stigations, IT. S. Department of Agriculture, has dis- 
continued cooperation with the substations at Hettinger, Edgeley, and Willis- 
ton, but fur the present is continuing cooperation at Dickinson. Charles H. 
Ruzieka has resigned us siiperinendent of the Williston Substation. 

J. W. Haw, who resigned December 15, 1920, as assistant county agent 
leader to become animal husbandman in the statloji, has subsequently resigned 
that position to bt»come county agent leader vice H. B. Fuller, who has recently 
been elected secretary of the newly organized State Farm Biiri'au. Enoch 
Peterson has resigned as station poultryman, effective February 1. 

Ohio Station. — Charles K. Thorm*, director since June, 1887, has been re- 
leased from the directorship at his own request, but remains in charge of tlie 
station’s investigations in soil fertility. C. G. Williams, agronomist since 1002 
and associate director since 1917, has been appointed acting director. 

Pennsylvania Institute of Animal Nutrition. — Raymond I*eterson has been 
appointed assistant in animal nutrition, beginning December 1, 1920. 

Washington College and Station. — conference of the agricultural in- 
terests of the State, called by President E. O. Holland for the purpose of 
considering a broad poliqy for the development of the college and its relation 
to the agriculture of the State, met at Pullman, December 1--3, 1920. There 
were present 52 delegates, representing each geographic district and each 
important line of agriculture. After a careful study of the program under 
which the institution is now working and a proposed program for the next 
year, the conference adopted recommendations to be presented to members of 
the next State Legislature. 
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The value of the eacperlment station and extension service was recognised in 
a recommendation that increased appropriaticms double those in the proposed 
budget be granted for these lines of work. Specific recommendations were 
also increased appropriations for the work in breeding cereals in 

smut resistance» investigations in horticulture conducted by the main station^ 
more work with small fruits at the Western Washington Substation, cattle and 
sheep range management studies, investigations of animal diseases, and an 
increase In the beef and dairy herds and fiocks at the college to furnish in- 
creased facilities for class instruction. Increased poultry equipment was 
favored as soon as funds permit, and an appropriation for studies of methods 
of land clearing and the handling of cleared lands was advocated. The inves- 
tigational work under way in farm management and marketing attracted much 
Interest, and recommendations were made for further emphasis in these lines. 
The work of the Farm Bureau and Office of Farm Markets was Indorsed. 

The interest of the State in the entire Institution was demonstrated by 
recommendations for a general increase in funds for maintenance and a staff 
and salary scale equivalent to that in “land grant colleges of the highest grade.” 
The conference also suggested the establishment of fellowships by com- 
mercial organizations and industries for work on specific problems and the 
provision of similar endowment funds by men of means. 

Association of Feed Control Officials. — ^This association held its twelfth 
annual meeting at Washington, D. C., November 1S~19, 1920. Following the ad* 
dress of the retiring president, A. J. Patten, which dealt with the duties of con- 
trol officials, uniform feed control laws, and the standardization of rulings, Miss 
B. H. Silberberg of the U. S, Department of Agriculture explained the work 
of the Bureau of Chemistry in the microscopic examination of feeding stuffs, 
and G. A. Olson discussed the new feeding stuffs law of the Stale of Wash- 
ington. In an address on The Influence of Fiber on Swine Rations, C. M. 
Vestal reported feeding experiments at the Indiana Station, showing the poor 
utilization of fiber by hogs. L, A. Maynard spoke on the The Utilization of 
Low Grade Feeding JMaterials and R. W. Chapin on Progress in Feed Manu- 
facturing. Nine official and several tentative definitions were adopted. 

E. G. Proulx of Indiana was elected president and G. G. Frary of South 
Dakota vice-president. A, W. ("lark of Geneva, N. Y., remains as secretary and 
treasurer, and W. H. Strowd of Wisconsin replaces Mr. Proulx on the execu- 
tive committee, the remaining niembers being L. A. Fitz of Kansas and J. K. 
Haywood of this Dei)artment. 

American Association of Soil Survey Workers.-— The first annual meeting 
of this association was held in Chi<!ago, November 19-20, 1920. Representa- 
tives from ten States and the Bureau of Soils, U. S, Department of Agriculture, 
were in attendance. The program Included papers on Iowa Experiences on 
the ClRs.sitication and Nomenclature of Soils, by W. H. Stevenson and P. E. 
Brown ; How Can Our Field Methods be Improved ? by Guy Conrey ; Utiliza- 
tion of Soil Surveys, by M. F. Miller; Securing Effective Legislation, by A. T. 
Wlancko; What CJorrelatlve Laboratory Work Is It Desirable To Do? by M. 
M. McOool; Soil Beconnolssance of The Northern Great Plains, by C. F. 
Marbut ; and Soil Color Standards, by J. Gladden Hutton. 

Officers were elected for the ensuing year as follows: President, M. F, 
Miller; vice president, A. T. Wlancko; and secretary-treasurer, W. J. Oelb. 
The 1921 meeting is to be held in East I^nsing, Mic;h. 

o 



EXPERIMENT STATION RECORD. 

Voii.44. MAitciT, 1921. No. 4. 

It is a truism to say that tlio working force of an experiment station 
is the primary measure of its strength. Oth(?r factors contribute, 
but they are eil'ec^tivc only as tliey bear on the [)ersonnel. Funds, 
buildiii^s, ecjuipment are merely means to an end, and become sources 
of actual sti'ength in j)roju)rtion as tliey are onijiloyed in minislerinf? 
to the success of a capable forc’c of Avorkers. 

If the man power of the stations is tin* fundamental factor in re- 
sear(‘h, growth in capacity for research may be indicated by the size 
and the character of the staff and the extent to which it is able to 
concentrate upon that type of activity. Unless conditions in this re- 
spect show actual impi*ovement the essential element of growth is 
lacking, and investigation instead of increasing in amount and etfec- 
tiveness may be found to be maintaining a stationary position or 
even slip[)ing backward. 

A comparison of strength and progress from this point of view 
may he made by going back ton years, to the time when the funds 
under the Adams Act vvere just maturing, and examining the station 
forces tlien and now. Tlie data in the list of college and station 
workers i)ub]ished in 1911 and those in the convsponding list now 
under revision furnish ojiportunity for such a study. 

As far as the total nund^er of perams of technical grade assigned 
to the station statl's is (’oncerneiU some incn^ase is to be noted, but^ it 
is not clear that, this n^presents an actual increase in man power. 
When we come to examine the situation features devekjj) which in- 
dicate that the increase may be more apparent than real. It is evi- 
dent, in the lirst place, tluit the larger number is partly due to the 
growing tendency of som(‘ institutions to list on the station staff 
practically everyone who might carry on in\estigation in connection 
with advanced coui*ses or otherwise. There is less discrimination in 
constituting the station staff' than there was previously, particularly 
at some of the larger colleges, and at the present time it does 
not always represent the definitely organized body actively engaged 
in station work which it formerly did. As a matter of fact, at sev- 
eral of tlio colleges there is no attempt to (‘onstitute a station staff 
apart from the faculty as a whole, with definite responsibilities for 
organized investigation, and there is little distinction between the 
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work of graduate students in degree courses and the systematic in- 
vestigation carried forward under definitely constituted station proj- 
ects. To that extent any attempt to measure the size of the station 
staffs with acjcuracy is defeated at the outset. 

Furthermore, a careful (^ount shows that there were many more 
persons engaged exclusively in the service of the stations ten years 
ago than there are to-day. The practice of re<iuiring dual service 
from station emph)yees has considerably increased. Thus, at th(5 
beginning of 1911 a little less than 43 per cent of those on the station 
staffs had teaching or other duties in the colleges, while at the pres- 
ent time the i)ropoilion is fully 60 per cent. Moreover, in the j)ast 
year or two the relative amount of college w'ork recjuired of these 
people has considerably increased owing to the difficulty of finding 
instructors, frequently reducing by a considerable degree the amount 
and the quality of investigation performed. This illustrates the fact 
that a little classroom work in connection with in\estigation may 
often result in the reverse — a little investigation as an adjunct to 
much teaching. 

Another factor to be mentioned is the smaller number of })ersons 
of the assistant grade at the ])resent time. There are nuuiy vacancies 
in that grade at the stations which can not be filled bec^ause the neces- 
sary funds are lacking. The burden therefore falls the more heavily 
on heads of departments and project leaders, the main reliance of the 
research bran(*Ji, who with lesseneil help are under the necessity of 
carrying larger college duties. We need more assistants not only to 
afford relief in the teaching and the experimental work, but in order 
that a larger number of men in training may bo coming on. 

It is to be remembered also that the list of station workers includes 
those engaged in inspection and regulatory work, the amount and 
variety of wdiich has increased ratlier than otherwise in s])ito of the 
transfer of the administration of regulatory laws to departments and 
commissions of agriculture in several States. There is no (jiiestion 
also that there has been a large increase in farming o]>erations under 
the stations, which have taken much of the time and added to the 
responsibilities of the staff. In not a few cases the station now car- 
ries on the college farm, or horticultural department, or creamery, 
and in others the line is rather loosely drawn. In a number of in- 
stances heads of departments have done little else for the station of 
late than manage theses farms, build up herds, and operate industrial 
plants with a small minimum of actual experimental work. 

It is ne(‘essary to call attention to these matters when comparisons 
are made to show the direction in whicdi w^c are going or the place at 
which we have arrived. The extent to which the conmercial opera- 
tions have grown is evidenced by the increase in sales from $202,000 
m 1911 to about $1,»120,000 in 1920, or 650 per cent. In the same time 
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the State appropriations increased less than 300 per cent, or con- 
siderably less than half as much as the sales. Again, the sales ac- 
counted for per (‘ent of the total station revenues in 1911, whereas 
they constituted nearly 18 per cent last year. These sales are only in 
small part an actual asset to the research fund, and wlnle they often 
represent a helpful use of facilities they frecjnently mean a con- 
siderable drain upon the station’s working forci‘. 

Everjiihing considered, it is very doubtful whether the stations can 
be said to have actually increased in available man power in the past 
decade, and as measured by the last year or two it is evident that 
they have lost considerably in the degree of concentration of their 
forces on investigation, particularly persons of advanced grade. 

Jhit how have we progi’essed with respect to quality of the per- 
sonnel ? Surely with the more taxing nature of tlic })roblcTns at the 
present stage a better prepared and more resourceful staff is reejuired 
to make advance. The most tangible evidence for judging of this is 
supplied by the advanced degrees which members of the staffs have 
taken. This is not absolute, but indi(‘ates a course and an exj)erience 
j)assed through which is designed to give fitness for guiding and 
conducting investigation of various grades. 

Of tlie total staff in 1911, 32 per cent had taken advan<*ed degrees 
beyond the bacludor course, and in 1921 there was an increase to 48 
per (*ent. A relatively small fraction of the degrees ^vere beyond 
that of the master’s; only H.] per cent of the whole force in 1911 and 
If) i)(‘r cent of the present for(‘e had taken the doctor’s degree. This 
increase in tlic pro])ortion of workers having second degrees is grati- 
fying as showing a considerably higher academic standard than ten 
years ago; but considering the expeii nature of the stations' activities, 
the fact that less than a third of the Avhole staff then and less than 
half now have gone beyond the bachelor courses pointls to a situation 
which is likely to jirove a handicap in original inquiry. 

The above a])plies to the staff as a whole. Of the administrative 
heads of the stations, 80 per cent in 1911 had advama'd degrees, and 
only 00 per cent in 1921, while the proportion with earned doctorates 
was 17 in 1911 and 18 at present. In the case of (lej}artm(Uit heads 
and project leaders the showing is naturally better than for that of 
the staff as a whole. In 1911, 61 per cent of these had advanced de- 
grees, 21 per cent the Doctor of Philosophy; while at present nearly 
75 per cent have second degrees. 32 ])er (‘ent of them the doctorate. 

Of the assistants, 20 per cent showed evidence of advanced study in 
1911, and 38 per cent in the case, of the present forces. The largest; 
gain in academic standing therefore was in the case of assistants, the 
proportion nearly doubling in ten years. This shows an increased 
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realization on the part of young recruits of the importance of ad- 
vanced study in entering this field. The gain of less than 2r> per cent 
in the ilepartrnent heads and project leaders having a second degree 
is doubtless ac(‘ounte(l for by the loss of many in this class and the 
consequent advancement in some cases of persons of less training, 
necessitated by the pressure for men. It is not necessarily to be 
taken as a lowering of the academic requirements for such positions, 
but a reflection of unfavorable conditions. As a matter of fact, there 
has been wide search for persons possessing special qualifications for 
original in(iuiry in particular lines, and although this has met with 
only partial success it expresses a feeling which has steadily be(‘ome 
more pronounced. 

The showing of academic qualifications on the part of station em- 
ployees apparently surpasses that of the teaching force in the same 
colleges. Opportunity for comparison is presented by data recently 
gathered by the standing committee on instruction in agriculture, 
home economics, and mechanic arts, and i)rcs(‘uled to tlie Association 
of Land Grant Colleges at Springfield. According to that report, 
only 14 per cent of the instructors in these subjects and 88 per <*.ent 
of the assistant professors have taken any degree beyond the ba(‘he- 
lor’s. Similarly, only 44 per cent of the associate professors and 47 
per cent of the full i)rofessors now have a second degree; whereas 48 
per cent of the entire station, forces in 1021 had master's or higher 
degrees, and 75 per cent of the department heads and project leaders. 
These data apply to the combined teaching forces in agricailture, 
home economics and engineering, without segregation by subjecis. 
Of the college teachers of agriculture less than 0 per cent possessed 
a do(;tor^s degree, while for the entire station staff the proportion was 
15 per cent and in case of heads of departments and projects leaders, 
82 per cent. 

This showing for the collective forces of the colleges led the com- 
mittee to urge quite strongly the necessity of higher academic stand- 
ards in the teaching departments, ancl to express the hope that the 
present unsatisfactory condition should be regarded as temporary. 
It recommended that candidates for the position of instructor be 
carefully considered, not only with i^efereiKje to their academic and 
technical training, but llso with reference to their capacity for 
growth; and it further advised that the period of employment as in- 
structor be clearly defined as a time of trial and opportunity for 
graduate study, those failing to show capacity for growth to be 
dropped. A liberal policy in making arrangements for part time 
graduate work or in granting leave for advanced study was suggested 
as important in encouraging the development of promising material. 

These suggestions may be quite as pertinently applied to recruits 
in the station forces. There is no advantage in encouraging the be- 
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lief that station positions do not require special and severe training, 
or that persons who do not press forward in their graduate work may 
look to steady advancement to the higher posts. 

Collegiate degree's are not of course to he taken as an if:Hl)solute 
measure of qualification for researclj, any more than a degree may 
express ability in any other scientific or professional branch. De- 
grees are merely an evidence of work done in meeting stipulated 
requirements, not always of uniformly high standards but of ad- 
vanced character, and they take only partial account of native ability. 
But as far as they go, they indicate a grade of preparation which 
should give insight into the spirit and method of science, add to 
the general familiarity with the subject matter, and pave the way 
for self-instruclion. The courses which lead to them supply a back- 
ground obtained under associations and supervision which while not 
imlispensable to the exce])ti<mal person are not easily gained other- 
wise by the average one. Such systemaiic and intensive training 
stinmlaieKS lore for study which will make for a constant strengthen- 
ing of the individual (‘(jiiijanent for research. 

It is manifest that a considerable number of peisons long con- 
nected with the stations have risen to high position through experi- 
ejice and a denujiist rated capacity for investigation which imply 
more than any degree. They go to make up the strength of the sta- 
tion forces in some of the most advanced and taxing lines. No one 
would underi'ate their high value, their directing force, the influence 
they have had in making the station work practical while scientific. 
But they have b('en among the first to recognize the advantage of 
thorough preparation as a basis for suiTessfuI researcdi, and they 
have not infre(iuently exjrressed a feeling of handicaj) in extending 
their own inquiries. No one can say that they might not have proven 
even more resourceful and productive if they had started with such a 
background of training as it is now easy to obtain. 

It is true also that usefiil as is this preliminary preparation — 
and it can hai’dly be too thorough or rigorous for the demands of 
agricultural problems — the power to conduc't original resea rdi with 
marked success is largely a personal quality. It may be trained and 
developed but it can not be initiated; it may be brought to light and 
stimulated, but unless it is inherent in the individual it can not be 
induced. This, however, does not weaken the argument for a kind 
of preparatory training which, while disclosing capacity in that 
direction will give a favorable start and a freer opportunity for the 
exercise of native ability. 

To see clearly the real problem, to visualize the means of approach, 
to frame the plan for solution, to weigh the results for what they 
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really are and in their rightful mcanin^y, and at all times to main- 
tain a critical, exacting attitude toward one’s work — ^these are at- 
tributes of the genuine investigator. Because he is cautious he need 
not be obsessed with the idea of what he does not know, but on the 
contrary the feeling of strength and confidence in work which stands 
the test will give him courage and sclf-relianc>e. Patience comes 
with an understanding of the necessarily measured steps by which 
advance is made in knowledge that is scientifically sound; and con- 
centration upon a clear-cut theme evidences ability to see the real 
nature of a complex problem and resolve it into parts which are 
feasible of study. 

Naturally it will be said that lack of sufficient funds supplies the 
reason for the present man power of tlic stations — lack of funds to 
pay salaries calculated to attract highly trained men and encourage 
others to prepare for a career in the stations. This is largely true 
as to the effec^t of the salary, and inability to remedy the situation is 
mainly a matter of funds; but to some extent the reason for the 
salary scale may lie deeper than the station’s ability to pay. 

The salary has clearly not been sufiiciently attractive to draw 
and hold the type of i)ersons needed for work in adv^anced lines. 
It has not been povssiblc to advance it with the scale of opportunity 
in other lines, but its size has not always reflec‘ted tlu^ (‘ondition of 
station funds. In some instances it has been kept down by other 
considerations beyond the control of the stations. Sometimes these 
are local and sometinu's a product of State legislation. Tlie latter 
seems on the increase. When a highly trained man, with a passion 
for research whicli has made him a recognized specialist in advaiu'ed 
lines, is compelled to resign and accept a commercial position against 
all his personal ])refcrences and inclinations, l)ecuuse the legislatui’e 
has fixed the salary at $3,000, the situation is an alarming one for 
research. Tlie reasonable reward denied him will hold others away, 
and a promising line of study for which much money has been spent 
in preparation is indefinitely suspended. 

The effect is similar when a rigid salary scale throughout the 
entire college prevents the recognition of special ability in the field 
of researcdi, oven though the station may have the means to com- 
mand or hold superior talent. Where the stations share their staff 
with the teaching branches the salary is likely to be measured quite 
as much by success with students or j3ractical men, or by ability 
to make a favorable showing for the department in question, as by 
the amount and grade of investigation. This is probably because 
work in the station attracts less attention from the authorities 
unless something brings it into prominence. Again, heads of de- 
partments receiv'^e the ranking salary, and subordinates, even though 
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they may be men of ability in research, are f^raded according* to 
their rank in the de])artmental staff. In the case of large depart- 
ments this factor may seriously detract from the outlook and make 
it practically impossible to a<lvanco men of distinction in research. 

Aj)preciation of research is increasing at the colleges. There havS 
been great advance in lliat respect at most institutions in the past 
decade. But the type of organization that bus been developing there 
has not tended to emphasize the position of the research staff or 
affr>rd it encouragement commensurate Avith the preparation and 
quality of service it i^eprescnts. And beyond this, there is increasing 
tendency to take the matter of salaries out of the hands of the col- 
lege authorities and place, tliem Avith the legislature, or a general 
supervisor of administration, oi* other State officers remote from the 
institution. This bears upon the station more seriously tlian upon 
any other branch of the institution. It talces away the stimulation 
of earned rewai'd, and in large measure it eliminates the judgment 
and supj)oii. of the offi{*ial in immediate charge. There is no channel 
of approval <>i* metins of protedion from competition. Indeed, ad- 
van<*emenr as a result of good Avo]‘k must be looked for from outside 
the institution rather than Avithin. This is a scattc bloAV to the sta- 
tions involved, Avliich it is hoped Avill bex^oine so apparent as soon 
to be removed. 

To this extent, then, the funds of the station ai’e not Avliolly the 
determining factor in the matter of personnel. Other places in the 
college require less effort and expense in preparation and promise 
moiv ijqjid advancenumt. The outlook in station Avork has nut been 
pailicnlarly stimulating to the thoughtful young man. 

In order to have a more highly efficient AA’orkiiig force than the 
stations liud ten years ago it is necessary to have more specialists of 
advanced training and success in research than there A\’ere tiien, that 
they be giv^en o]q>oiiunity to concentrate upon tbeir problems, that 
they have more helpers rather than that they be required to do more 
of the routine manual operations themselves, and that there be op- 
portunity for recognizing special ability in this most exacting type 
of service. There must needs be opportunity to rise to as high a ranlc 
and salary through research us through administration, teaching, or 
anj’^ other line of activity. livery consideration merits this. Until 
conditions permit it, increased funds Avill not Avholly soIat. the sta- 
tions’ difficulties or enable them to rise to the full height of the 
service open to them. 

33007"— 21 2 
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Principles of biochemistry, T. B. Bohertson {PJnladvlphia : Lea tf Pebiger, 
1920, pp, X//4-i7-^55, /Igs. 56 ), — Tlio imtbor states in the prefnce that, while 
it has been his (lesii?n ** primarily to write a textbook for Itu* use of medical 
students and students intending to si>ecuilize In l)iocheinistry and physiology, 
the attempt has also been made to compile a work which will be of service to 
the agricultural student, tlie student of general biology, or tbe industrial 
chemist who is engagwl in haiulling biological prfxlucts/’ 

An introductory section includes a brief tiiscussion of tbe nature and scoix^ 
of biochemistry, the degree of exactitude obtainalde In it. and the ])reparation 
required for its study, ami an outline of the general scheme followed in the 
treatment of the subject, Tlu‘ subject matter proiK^r is divided into six parts 
cor respcm ding witli various phases of the cycle of changes wbicli the foodstiUTs 
undergo in the body until their final prodm'ts are excreted. These suhdhisions 
are essentially as follows: (1) The foods, their properties, digestion, assimila- 
tion, conversion Into living mattc^r or into res(*rve materbils ; (2) the pr(H>erti('s 
Of protoplasm as determined by the pro])erties of the foodstuffs; t3) the 
chemical correlation of thi* tissues; (4) the chemical proc('sses which underlie 
and accompany life phenomena; (5) the waste products resulting from the 
activities of tlie tissues; and (G) tlie energy balance of the organism. At the 
end of each chaptiu' an extensive list of genera! and special references to the 
original literature is given. 

The volume closes witli a prophetic discussion in which the autJior suggests 
possible future lines of development of biecbeinistry, including a fuller under- 
standing and control of tin* phot ocben deal synibesis of organic <’ompounds. the 
synthesis and control of artilicial enzyms leading to the factory s,\nthesis of 
foodstuffs, a wider utilization of the various pixslucts and constltm^nls of Jiving 
matter, further’ advances in knowledge of the time relations of the growth 
process in animals and crops, expansion of the knowledge of the metal>olisin and 
symbiotic relatUms of bacteria, and a fuller understanding of the imx:hanisni of 
Immunity. 

]>oc8 gliadin contain amid nitrogen? T. B. Osborne and 0. L. Nolan {Jour. 
Biol Chmi., {1920), No. 2, pp. 3ll--d16 ). — Kvideiiee that the nitrogen which is 
converted into ammonia by boiling proteins with acids is an amid combination 
is furnished by reported experiments with glladin. The acidity developed on 
boiling gliadiu with dilute acid was found to he (‘basely prt>r>ortlonal to the 
amount of ammonia, thus indicating that ammonia originates from It-OONHr 
groups. The pre^senee of more than very small amounts of uramino groups, 
E-GH.NII.CONHa, is thought to be excluded by the fact that very nearly as 
much ammonia is produced by boiling glladin for a short time with 1 per cent 
HCl as by boiling for 24 hours with 20 per cent HOI. , 

Gas production daring the acetone and butyl alcohol fermentation of 
starch, II, B. Speakman (Jour, Biol. Cheni., 4$ (1920), No, 2, pp, 401-411, figs. 
2 ). — In continuation of the Investigation ijreviously noted (K. H. K., 42, p. 

m 
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7<J8), it was found that the gaa produced at the heglnnlnpr of the feriiienlation 
is pure hydrojijen^ but that the anaotint of this ms iniiuediately bej;ins to fall 
due to the production of OOa in Increasing amounts. Aft(T a pcnlod of abt>ut 
5 hours the percentage of H 2 In the gas falls more rapidly during several hours, 
although th<i rate of total gas proiluction at the same time increases. At the 
point of maximum acidity of the mash tin* rate of gas production difbinisluis 
temporarily, while the perctuitnge of II 2 remains constant or slightly increases. 
When the rate of gas production is once more increasing rapidly the percent- 
age of Ha falls at a uniform rate, hut later, when the rate of production of 
acetone and butyl alcohol begins to diminish, the II 2 in the gas rises during 4 
to 6 hours from SS or 34 per cent to 38 or 40 per cent. Just before the end of 
the fermentation the content of hydrogen again drops to about 33 per cent. 

Determinations of th(» volume and composition of tlie tcdal gas produced 
during th(* complete fermentation of a known weight of corn mc*ul indicate that 
from 1 gin. of meal approximately 850 cc. of gas is producefl, consisting of 47..5 
parts of and 52.5 parts of C(h by volume. 

In the light of these and earlier results th(‘ biochemical mechanism of the 
fermentation is considered to be represented by the rcjllowing ecpiations: 

(1 ) .1-11,0*=- .KUTisO., 

(2 ) ( UW >0 - C3lh.OOOH+(^H3.( XX )1 1 4*0. 

(3) 2 (\I 1 t.(X) 0 IT-}- 0 , 2(lTa.fX).<nL CX)On-f 211. 

( 4 ) (^I'j.oo.rni.coon^OHa.oo.tTD 4 co. 

The formation of lujtyl al(‘ohol. and to a small extent of t-lhyl alcohol, is con 
sid(Ted to take i)Iace by rediK-tion of the corresponding acids as follows: 

0,nT.C00n4-2Ilfi-=CIIa.CH2.0H2CBa0Ii+H2O 
CH».C00I1 4 - 2 Ha-=OHa.CH 20 H 4 - H 2 O 

The synthesis of the hexaphosphoric ether of inosite and its identity 
with the phospho-organic reserve material of green plants, H. Postfkxak 
iCowpt. Rnnl. Acad, tin. [/V/rixl, JC9 {1919), A’o. S, pp. ISH-^U^O, fig. 1 ). — The 
author (laiins to have .synthesized phytic acid iu th(‘ form of a (T.\ stallim' 
<louhle calcium sodium salt by heating a mixture of inosite phosphorii- a<*id 
and phosphorus penUixid. From a comparative study of the cr\ stallography 
of the natural and syntlietic salts it is concluded that the symhetic acid is 
identical with the natural phytic acid isolated trom plant materials. 

Crystalline chlorotetrac<*tyl fructose and related derivativ<\s, D. 11. 
IlRAiTNs {dour. Anicr. (dinn, tioc., {1920), Ko. 9. pp. IS'fii-lHo/f). 

Synthesis of s-xylidine, H, L. Haller, E. Q. Aovms, and K. T. Wherry 
{Jour. Amcr. Chem. Soc., ^2 {1920), No. 9, pp. /W-/84^). 

A further study of the process of purifying pancreatic amylase, TI. (\ 
Shebman, I. I>. (tarabi), and K. LaMer {Jour. 4mn'. Chnn. ^Y>c., Ji2 {1920), 
No. 9, pp. 1900-1907 ). — In continuation t>f the Invest igatltm of pancreatic 
amylase previously rioted (E. S. R., 42, p. 2021, a detailed study has been 
made of the purification procws to determine the place and nature of the 
losses in activity occurring during purification. The proc(\ss of purification 
described in a previous publication^ was carried out with determinations of 
total solids and enzym activity at each step in the process where such deter- 
minatlous could be made. 

It was fcHind that alcohol up to 5 per cent, or alcohol-ether mixture up tj) 
8 per cent of the volume of the substrate, did not materially affect the activity 
of the pancreatic amylase. When 50 per cent alcohol extracts of pnncreatlu 
were precipitated by alcohol-ether mixture, the residual solution contained 

> Jowr. Awer, Chem. Soc., 33 (1911), No. 1, pp. 1195-1204, 
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about 1 per cent of the active atnylaae and 2.5 iKjr cent of the solids of the 
orif?’*iuil pancreatin. On dispersing the alcohol-ether precipitate in water and 
mixing with absolute alcohol 25 per cent of the solids originally extracted r(i- 
niained in the filtrate wliich, however, showed no amylolytic activity. About 
50 per cent of the amylolytic activity was lost by the end of tlie dialysis and 
about 41) per cent in the final precipitation and separation, while about 5 per 
cent was found In the final precipitate. The precipitate which formed In the 
inner solution during dialysis showed very high prot€H;)lytic and little or no 
amylolytic activity. 

**The pn^sent experiments afford no convincing evidence as to whether or 
not amylase changes to protease. The difference in the rate of deterioration 
here observed may be due either to such a change or to greater Instability of 
the amylase.” 

Alkali fusions. — ^IT, The fusion of sodium benzene m-disulfonate with 
sodium hydroxld for the production of resorcinol, M. Vhtllips and II, D. 
Gibbs (./oar. InduH. and Engin. Chcfti,, 12 {1920) , No. 9, pp. 851-860^ figs. Jf ). — 
This contribution from the Bureau of (."hemistry, U. S. IH'partnieiit of Agri- 
culture, reports a study of the {production of resorcinol by the fusion of sodium 
benzene w-dlsulfonate with sodium hydroxid in the aipparatus doscriiK*d in 
the first paper of the series (E. S. U., 42, p. 503). The results of an Investi- 
gation of different factors affecting this fusion fndicatt* that “310® C, is the 
best fusion temi)eniture, 2 hours the best fusion period, 1 i to 10 moles of 
sodium hydroxid to 1 mole of sodium henzeia* ap-tiisulfemUe the best fusion 
mixture, and that water tends to reduct* tlu* ylt'ld of resorcinol.” 

Para-cyniene as a solvent, A. S. WiiichnKR {Jout. Auivr. Cheni. 

(1920) y No. 9y pp. 1842-18Ji()). - The author, with the assistance of T. P. Daw- 
son, J. S. Murray, U. H. Sawyer, and H. M. TayJor, has modt* a study of tho 
purificatijon of p-cymene from spruce turT»ontine and of the solubility of various 
substances in the purified cymeue. The purification adopteil (‘onsisted essen- 
tially in drawing air at ordinary temperatures through the turpentine for about 
10 hours to remove 802 , fractionally distilling the liquid with suiierheated 
steam, the vapors passing through a 30 per cent solution of NaOH before enter- 
ing the condenser, and finally shaking the distillate with 5 per cent NaOH and 
redistilling over metallic sodium. 

TabU*s are givem of the solubilities <»f various organic compoiimls in tlie 
cymcne at tllfferent temipcratures, 

*‘Oymene assumes an important {position as a solve^nt because it is a hydro- 
carbon of high boiling {xfint, and, where possible, is to be preferred to such 
colored solvents as anlliii or nitrobenzene or an ill -smelling solvent such as 
pyridln. Oymene bolls at 170.5® and in point of availability comes next to 
xylene in the benzene series. It should he useful as a simple solvent or In 
mixed solvents and in molecular weight determinations where the elevation of 
the boiling ipoint method is emi>loyed.'' 

A method for the estimation of urea hy soy bean, E. E. Ken na way {Brit 
Jour. Eafpt. Path., 1 {1920^ No. 5, pp. 135-1^1). — ^The method described, which 
was designed particularly for the estimation of urea in blood serum, differs 
from the usual technique in the use of an alcoholic extract of serum without 
evaporation and resolution in water, and in the direct titration of ammonia 
\^thout renawal by an air current and with the use of a simple comparator. 
The technique of the metliod is described in detail, and the results are r^^wrted 
of its aiipUcation in solutions of known urea content, in blocxl serum, and in 
cerebrospinal iluid. The data presented indicate an acxjuracy of about 97 
per cent, 
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OontrlUntlan to the studY of the determination of creatinin, E. Vatttiek 
(Ann. Chim. Analyt., 2. fter., 2 (J920), No. 10, pp. SOO^WS ). — Oiroctions are 
given for the application of the Folin colorimetric method for the determination 
of ereatinin, to its esJtiniation in bouillon cubes. The technique is essentially 
as follows : ^ 

From 0.25 to 3 gin. of the substance, depending upon its probable ft)ntent in 
creatinin, is weighed out and evaporated on a water hath with HOI, ihe residue 
taken up with boiling water, and the liquid* filtered on a w^et filter paper. The 
solution is evaporated again to dryness on the water bath after adding a few 
droi)s of concentrated IKfi. After cooling the dry residue 10 cc. of winter, 15 cc. 
of picric acid solutitai, and 8 cc. of 10 per cent NaOH are added and thoronghly 
mixed. After 5 minutes the solution is diluG^l to 500 cc. with distilled water 
and compared with the standard in tlie colorimeter. 

Laboratory control of wheat hour milling, IS. 11. Jacobs and O. S. Rark 
(Jour. In0u8. and hhiyin. Cheni.. 12 (1920), No. 9, pp. 899-903 ). — ^This contribu- 
tion from the Rurean of Olumiistry, U. 8. Department of Agriculture, (?onsists 
of a discussi<»n of the (*omposition of the various parts of the wheat kt^rnel in 
terms of those <*onstants wddeh ar<‘ most commonly determimHl on mill i)roducts 
in a control laboratory, leading to the suggestion of an analytical proc^edure 
for the cereal clicmist, particularly the flour mill chemist inod(*led after those 
used in control laboratories of industrial plants where samples of raw ma- 
terials and of the <liiTcrent finished pi*oducts are annlyzwl to determine the efii- 
ciency of factory operations 

The accompanying table, compiled from analyses of the best ohtain.able coni- 
mereial products of the wheat kernel, shows that starch is the characteristic 
conslituenl of thi‘ endosperm, ]>eiJtosaii of the bran, and fat or t‘tlier extract of 
the germ. (VnistMiucntly starch, i)enlosan, and fat determinations in wheat and 
In mill products may he used as measures of the efficiency of the milling 
process. 

Vomptmliim of anil prodvrln of the irhcat kcniel. 


(’onatituoiit. 


First 

middling 

Hour 

(endo- 

flpenn). 


Conirnpir ! Commer- 
clalbran, , rtaig^rm. 


Ash 

Protoin 

( Jold- water extract . . j 

Acidity 

Pat 


P. ct, 
0.36S 
12. OH 
4. 01 
.OS 
.7ri 


-.lit 

6.45 

1 . u 

4,47 

16.49 

29.89 

11 . R4 


.65 * 

3.58 i 

10. 02 


1 


I'on.sUtiu'ut. 

First 

middling 

flour 

(endi>“ 

sperms. 

Conimcr- 
eiul bran. 

f'ommor- 
eial gt'nu. 

Pentosan 

i P. ct, 

2. 2,5 

P cK 
22.72 

P.ct. 

5.38 

Sugars 

12. 82 

Starch 

Moisture 

OS. 7S 
12.08 

9. 07 
13. 00 

7.30 

13.00 


The amount of fat and pentosans In any grade of flour is a measure of the 
amount of offal (germ and bran) contained in that flour, an<l the amount of 
starch a measure of the actual amount of flour (*ontained in the product. 

Examples are given of the application of this procedure in the examination 
of commercial mill products and determinations of mill efficiency. 

The Hortvet test, a practical method for testing butter for buttc^r fat 
(Dairy Record, 21 (1920), No. 11, pp. 20, 22. fly. /; abridged in N. Y. Prod Rev. 
and Amcr, Creamery, 50^ (1920), No. IS, pp. IOI 4 . 1016).— Thi^ test is essentially 
the same as the Babcock method of testing cream, involving, how^evor, the use 
of special butter test bottles. 

These bottles, w^hich can be used simultaneously with cream test bottles, 
differ from the latter in having a specially designed stem consisting of a neck 
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portion about 2 cc. in length, a bulb enlargement, and a graduated tube of the 
same caliber u.s the neck, but with a cup-shaped enlargement at the top to facUl- 
tatf? th(» transfer of the sample. Prom the zero mark on the lower part of the 
stem to the top graduation of the bulb the entire volume measures 7.5 cc. On 
the basis., of a 9 gm. sample ut butter the graduations on the stem range from 
75 to 85 'per cent of butter fat. In reading the percentages of fat the test bot- 
tle is warmed to 140'' P. and two measurements taken with calipers, the first 
from the extreme bottom of the fat ‘column to the extreme top, the second from 
the extreme bottom t<» the lower line of the upper meniscus, the average of the 
two readings giving the percentage of fat. 

A table is given of the results obtained by means of this test bottle in com- 
parison with results obtained on corresponding sampl<^ by the Mojonnler ap- 
paratus and the gasoline extraction method. 

The effect of temperature on the fat column measured in the Hortvet 
butter test bottle, J. Homtvt.'t {Dairy Uevonl, 21 {1920), No. 21, pp, 26, 28 ). — 
Attention is called to the different recomumndations regarding the oi)tlmum 
temperature for reading the fat column in the moclitiod Babcock test for fat in 
cream, milk, etc., particularly to the recommendation of 120° F. from n^sults 
obtained by H. Klueter^ in a study of the specific gravity of milk fat at t<‘m- 
peratures from 120 to 140°. To determine the optimum temperature to 1)(‘ used 
with the Hortvet bottle described above, readings wore made at temperatures 
varying by 5° each from 120 to liO°, and these results compared with results 
obtahuMl on the same snmt)les of butter by the IVIojonnior tester. 

While measurem<‘nts made at the lower temperatures approximate more 
n(*arly the results obtained by the Mojotinler tester, the author is of the opinion 
that 180^ is the most .suitable temperature for measurements of the fat, owing 
to the difliculty in obtaining clear fat columns at lower temT>erature. Tt is 
recommended that no uu'tisu remen ts 1 h‘ taken at temts>ratures higher than 180°. 

Some observations on the determination of cellulose In woods, S. A. 
Mahood (Joyr. liulus, and IJnglrt. Chem., 12 {1920), No, 9, pp. 878-87S), — Data 
on the effect of size of particle on yield of ('elhilose, and on the relative value 
of different modifications (»f the (Iross and Bevan method of determining cel- 
lulose, are reported from the IJ. S. P(>resl Products Laboratory, Madison, Wls. 

A uniform size of jiartich' i.s considered essential If comparable results are 
to be obtained in the d('terminatH»n of cellulose in woods. Material which 
passes an 80-mesh standard sieve, hut which is retained hy a 100-mesh sieve, 
was found to give th(» most satisfactory results. Ground sawdust is thought to 
he as satisfactory as raspings. 

Prtdinrinary hydrolysis with ucetie acid in glycerol, as rec’ommended by 
.lohnseu and Hovey (K. S, U., 80, p. 614), not only reduced the furfural-yleld- 
ing (‘onstitueiits in the cellulose but also the pentoses and fre*^ cellulose. This 
modification is, therefore, thought to be of doubtful value. tUilorinatlon in the 
Gooch crucible gave lower results than those obtaineil in the usual technique 
employing a beaker iu a closed vessel. 

The detection and estimation of Yellow All and Yellow OB In mixtures^ 

W. E. Mathewkon {Jour, Indus, nM Engin, Vhani,, 12 {1920), No, 9, pp, 888- 
887), — This voidributioii from the Bureau of Chemistry, U. S. Department of 
Agriculturis includes a description of the use of light gasoline and dilute sul- 
phuric acid of (iilTerent concentrations for the detection of foreign dyes In com- 
mercial Yellow AB and Yellow OB colors, methods for ‘the quantitative separa- 
tion of mixtures of these dyes, and a few color tests for their identification, 

' Wls. Dairy and Pivod Cominr. Bien. Ept, 1910, pp 353-358. 
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A color test for oxalic acid, L. H. Chkbnofp {Jour. Amer, Chem. Boo., ^ 
{1920), No. 9, pp. J7H/f, J78f *). — The test consists ot* dlss<»lvlnK a few crystals of 
resorcinol in about 5 ce. of the unknown solution in a test tube and adding 
to the cooh^l solution 5 ix\ <»f concenti^ated ILSOa, pouring the acid careftilly 
down the side of the tube. A blue ring is said to form In the presence of oxalic 
acid. N 

If the test does not appear in a few minutes the mixture is shaken thor- 
oughly and trooled and another 5 cc. of UjS<)» addtnl. If the color still fails 
to apr>ear, the contents of the tube slnmld be mixed and the tube gently 
wanned. An indigo Idue color diffusing timnigh the Liquid will then denote 
the preseuc<‘ oi <»xalic acid. 

It is slated that the may be made sensitive to 1 mg. If the dry unknown 
substance^ is wanned with 2 drops <»f a 10 i)er cent acpieous resorcinol solution 
and the snlj>hnric m id a(lde<l drop by drop, in the presence of interfering 
siil)sliUices sncii as carotin, xinithoi»hyH. and some t(*n)enes which give a blue 
(*olt)ration with sulphuric acid alone, Ihc^ author recommends the removal of 
the <»xnlic acid by ]>re<‘iihlalion as the calcium salt, after which the test is 
applied directly to an a<pieoiis suspension of the salt. 

TjcvuIosc sirup, J. J. Wii.lamaiv (Bcinicr. n. srr., 52 {1920), .\o. IS^O. pp. 351, 
3.)2 ). — The uutlior suggests the i)ossibillty of nuinuracturing IcMilose sirup from 
the J(‘rnsalem artichoke, the fivsh tubers of which contain from 12 t<) 14 per 
(‘C^nt iniilin .vi(‘lding lovulose on hy<lroly.sls. Prom known yields and analyses 
of }\rti<‘hoki‘S it is estimated that a \h‘ld of 4,(HM) lbs. of sugar per acre of 
artichok(*s could be obfaimnl, as <M»mpared wltb about I,(KK1 lbs. of sugar per 
a(Te (*f sorglnnn, JkOtK) lbs. per acre <»f sugar beets, and from B,0(X> to 4,500 lbs. 
per acre of stigur cimc. 

The flint a ri> tat ion of gelatin and Its signiticanoe in gelation, O. R. Surni 
(Jour. Ainrr. ('hruf. *Voc., Jft {1919), An. 2, pp. 135-150, 2). — In this contri- 

bution from the Rurcau of (lieinistry, V. R department of Agriculture, it is 
shown that gelatin of lh<‘ highest Jelly strength approximates a definite and 
maximum value of mutaroiatiou measured betwanai 35 and 15*^ 0., and that the 
jellying j)ow(‘r dcHWises in weaker gelatins parallel with the reduction of 
mutarotatioii. 

Jleterniiiiatioii of (In* jellying power of gelatins and glues by the polar!- 
scope', (\ R. Smith iJour. Ifnht.t. onJ Ungip. Vhvm , 12 {1920), No. 9, pp. 878- 
881, fig. /). - ('ontinuiiig th * alxw'c study, the author has developed a ttihle of 
comparisons of polariscope re'iidings with Jelly strength jit ditterent concen- 
trations and tiunperatures, by means of which glues or gi‘latins may be graded 
from their itolariaatitm readings under known <*onditions. 

A simple mechanicttl b'sler for jelly vStrc'iigth measurements is also described. 
This consists of an HO nmi. glass fnnnel with short stem at‘curately formed 
to a 60® angle. The funnel is first close<l at tlie end ami 120 gm. of mercury 
poured in. Fifty cc. of the gelatin solution is poured over the mercury and 
alloAvetl to solhlify in a horizontal ])ositU»n in a constant temperature bath 
at 10®. When the Jelly is t<' he te,sted the inenairy is allowed to run out, 
the funnel connected witli a water manometer, and with suction, and a definite 
reduction of the pressure produced (60 cm. (»f water). The depression In the 
jelly is then ineasui'ed by a micrometer deptli gauge reading to thousandths 
of an inch. 

. METEOEOLOGY, 

Holar variation and the weather, 11. H. Clayton (Nature {LonJon\y 106 
(1920), No. 2667, pp. i68, 4670.— Referring to an article by Abbot on the same 
subject, 3 >re\iously noted <E. R. 11., 46, p. 908), the author gives a brief sum- 
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raary of the latest results and conclusions of the Argentine Weather Service, 
which has been engaged In studies on this subject for several years. 

** The first and most striking result is that the solar radiation exerts a cumu- 
lative effect on the atmosphere, so that prolongt^ periods of high or low solar 
radiaU(;^u have a miu*h greater response in atmospheric action than shorter 
periods of greater intensity. . . , 

“The Second result is that as the sun changes from one hemisphere to an- 
other the effect on the weather changes, so that in the hemisphere where the 
sun is nearly vertical the pressure falls over the land surface and rises over the 
water surface, while the opi)osite effect Is found in the other hemisphere. This 
effect I take to be a proof that a eonsideralde pari of tiie increase<i solar radi- 
ation reaches the earth's surface and mten.sifles the normal effect of absorption 
of solar radiation by the laud. There are, however, clear Indica turns that a con- 
siderable part of the increased solar radiatiem is absorbwl by the upper air ami 
gives origin to atmospheric waves.” 

It is stilted that f<*rec*usts are made by the Argentine Weather Service “ for 
a wei^k in advance by publishing estimated temperatures for each day, and also 
forecasts of expected rains. With increa.sed experience there have Ixvn steady 
Irniirovements and an incTeasing demand for the forecasts by (M>nimer(‘ial inter- 
ests.” 

Surveying America's snows, ,1. Andkrson {Svi, Amcr., No, 24, pp, 

594j 003, figs. 5 ). — This is an ucconiit of the use of the apparatus and methods 
devised by (Ihiirch in a survey of the snow in the Sierra Nevada IdouiUains for 
the purpose of forecasting the stream ilow of California and Nevada. It is 
stated that ** when these surveys have become general and results have bmi 
carefully tabulaKtl and regularly publlsbod it will he possible for farmers to 
determine accurately in the early spring the exact amount of walm- they can 
depend upon during the summer montlis or growing season for irrigation pur- 
poses, and they <*au thus plant their crops accordingly. Mauufaclurcrs dcijeud- 
ing upon water power to run their plants will also be able to hgure how they 
will come out in this resiicct even during the driest seasons.” 

The essential characteristics of United States (diinates, 11. DhKJ. Wakd 
{i3ci. Mo,, 11 (1920), No, 0\ pp. — ^'Tlic characteristics of the eastern, 

Gulf, Plains, plateau, and Pacihe climatic provin<‘es of the United States, as 
(Jetined in an article previously noted (K. 8. 11., 34, p. 141, are described. 

Oliniatological data for the United States by sections (ff. N. /)e/)t, Apr,, 
Weather Bur, CUmat. Data, 7 (1920), No.s, 5, pp. [2021, pin, 4, fig. 1 : 6\ pp. [^03], 
ph.. 4, figs. 2 ). — These volumes contain brief summaries and detaih‘d tabular 
statements of climatological data for eacli State for May and June, 1920, re- 
.specjtively. 

Weather reports [for Alaska, 1918], O. C. Gkorgkson et al. (Alaska Stas. 
Hpt. 1918, pp, 93-104) • — Tabular summaries are given of obsc^rvations on tem- 
perature, precipitation, and cloudiness at 44 Weather llureaii stations in Alaska. 

Climatic conditions [at Fairbanks Station, Alaska], M. D. 8 noi>g»as8 
(Alaska Hpt, 1918, pp. 35^57 ). — ^Data regarding temperature and precipita- 
tion at Fairbanks, Alaska, for the eight years, 1911-1918, are tabulated and the 
general climath? conditions in the Tanana Valley during J918 are briefly dis- 
cussed. Attention is called especially to the fact that the winter of 1917-18 
was the coldest re(‘orded in this region, with nearly double the atnount of 
normal snowfall. On the whole the weather conditions during 1018 were less 
favorable for agricultural work than in any prectiding year since the station 
was established in 1907. 
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[Weather at the Minnesota Northwest Experiment Station, 1019] , C. O. 

Selvig {Minnenota Sta.^ Upt. VrooknUm tiubnta.f IdiU, pp. 7-9 ). — Data for toni> 
perature, length of the growing season, precipitation, cloutUnoss, and direction 
of the wind at the Northwest Substation at Orookston, Minn., are tabiilate<l and 
briefly discussed. Comparison of the record for 1919 with those of 1917 and 
3918 and witli the lO-year average shows ihat the juean annual toui^eratunj 
for 1919, 38.1® F., was nearly normal, that the annual pre<*ipitation, 2li.57 in., 
was considerably above the normal, and tliat Hie growing season was the 
longest on record, namely, from May 1 to September 25. 

[Weather at the Minnesota West Ontral Experiment Station, 1919), 
P. E. MJL1.JKR (Minnvftota Rpt, .1/orr/.s- Substa., 1919, pp. 7, 6*). — VVeatlier 
conditions as ndated to crop growth at I he sui>stalioii at Morris, Minn., are 
briefly describetl. Data for procipilatiou during each inoidh of 1919, except 
January, Mareii, April, and Se]itember, are tabulated. 

Meteorological records, E. TItuikk {Montana i<f(t. Rpt. 1919, pp. — 

Observations on temperature, length of growing season, prkM‘ii>itatlon, elondl- 
ness, and direction (if the wind at Ihizetnan, Mont., during 1919. are suininarlzed. 
A record of evaporation, wind movement, teinp(^ratnre, and humidity from April 
to October, imdusive, is also given. 

The mean teniptu'atun^ for the year was 41.4° F., tin* hight'st 97° .Inly 10, tlie 
lowest —36° Dectanber 9. Tlu‘ last killing frost in spring occurred May 23, the 
lirst ill the fall September 22. Tlie annual prt^cipitatioa w’as 11.17 in. Ahnormal 
weather conditions w(‘re (piite prevalent over the entire State during the year, 
and a lack of rain and high temperatures were (luite general during tlie grow- 
ing months. 

Keport of weather observations, W. S. SciriEKERSTKiN (Neir Jcraen Stan. 
Rpt. KUO, pp. KU-IOS ). — Tabl<*s show the mean temperature of each month of 
the year ended .luiie 30, 1919, at I lie (*ollege farm, New Rrunswick; the monthly 
maximum and miniinuiu means of temperature; and the dally and monthly 
precipitation. 

The year as a whole was the warmest and the winter the mildest on record 
at this pbiee, the mean temperature i)elng 54.91® F., as I’oinpareti with a 22- 
yeur mean of 50.5°. iia‘ total preiipitalion for tlie year was 42.62 in. The 
snowfall wa.s the smallest on r(K»ord. “Severe ilarnuge w’as cau'^ed in some 
sections of New' Jersey by th<* heavy frost of April 2, wiien a iidniiunm of 22® 
was reached, tlie damage being (iue largely to the advanced condition of growth 
for tills season. Frost on April 25 with a minimum of 29' also did some 
damage, in sections of tlie State where fruit trees w^ere in liloom.’^ 

SOILS— FEETILIZEES. 

Influence of moisture on the bacterial activities of the soil, ,1. E. Oreamcs 
and E. G. Carter {Soil Sci., 10 {1920), No. 5, pp. 301-SS7, fms. -}). — Studies con- 
ducted at the Utah Experiment Station on tlie Influence of water upon the 
bacterial activities of 22 typical fanu soils used for (iry land, irrigated, ma- 
nured, and unmanured farming are r<»ported. 

The soils ranged fixim a loose sand to a very tight clay and in organic matter 
content from practically none to an abundance. Their moisture-holding ca- 
pacity varied from 31 to 78 per cent and was closidy corrt^lated with the con- 
tent of clay and organio material. Their moisture equivalent varied from 3.82 
to 45.15 and the wilting coefficient from 1.8 to 24.54. Each soil showed maxi- 
mum ammoniflcation when it contained 60 per cent of its capacity of winter. 
Nitrification was a maximum at from 50 to 60 i)er cent of capacity whaler cnm- 
tent and varied with specific soils. Many of the soils showed tw'o maxima for 
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nitroj^en fixation, one at from 50 to 60 and the otlier at from 70 to 80 per cent 
of capacity water content 

Using the Briggs formula for the moisture equivalent and the wilting and 
hygroscopic coeflicients, the following equations are given as representing ap- 
proximately the water raiuirements for maximum bacterial activity, where 
Ma, Ma* indicate the rtHiuiremenls for ammonitlcalion, nitrification, and 
nitrogen fixation, resp(M‘tively, c the moisture capacity, the wilting coefficient, 
e the moisture equivalent, and h the hygroscopic coefficient: 

Mb r,:=o.6o=-0.942o4- 1 2.6 1 ,74ir -fl 2,6=^2,^nh + 12.0. 

M«-0.5r>c===0.852rn(*4-1 1 .55=1.472ie-f 11 .55^2.163/1 -fU.nT).. 

M««=^0.7c=^l,049o4-14.7^1.tl47fo-hl4.7'^2.848/^’f14,7. 

A list of 53 rerereiK*cs to literature bearing on the snbj«’t is appended. 

Th€‘ capillary potential and Its relation to soil-nioistiire con.staiits, AV. 
Gardner (>S'oi7. 8‘c/., JO (JO^O), No. ,7, pp. flfj. I),— This article, a contri- 

bution Iroin the Utah Experiment Station, is a brief but vi‘ry t<‘cUnIcal <lis- 
eu.ss]<»n, based on studies of several soils. The tentative conclusion is drawn 
that u consideration of soil moisture from the standpoint of the capillary 
potential gives a la'w inP'rpretation of the various soil moisture constants. 

Soil acidity investigation, i\ S. Bkckwitu {New Jersey Rpt. iPfp, pp. 
45^5-4*77). — Experiments begun in 1914 on tbe treatnuait of (Tanbm*ry soils to 
vary the acidity, In which burned lime and piilverizAHl Uincstoiu^ w(‘re u.sed to 
decrease the acidity and sidplmr was used to increase it, showed that in- 
creasing the acidity with sulphur is undesirabU^ ami decreasing 11 with ]ina» 
is Ijemdlcinl. 

The prevention of soil erosion. — III, Filling the large ditcli. — IV, The 
earth or Adams dam, M. H. Hoffman and A. \V. Titunkr (/oa a Apr. <U)1. E,ri. 
nul rt {J020). pp. Ul fipH. J; 78 imo). pp. U], fips. inning this re- 

port (E. S. K., 43, p. 420), pari III deals with the filllug of large dUcla*s by 
means of straw, brush, and wire fence olist met ions. Tart IV deals with tlu* 
earth dam, which Is jiluiHai across a <litch and Is providiai with a coucreti^ 
guard to prevent er<>8ion ot its face, and a culvert or tij(‘ drain with sTu'llway 
to take cure of Ua* run-off from heavy rain.s. 

Soil survey of the Middle Gila Valley area, Ariz., E. (\ K('Km\nn irr ai.. 
{V. S. Dept. Ayr., Adr. Sheets Field Oper. TUir. Serifs, LOU, pp. 37. ph. 3, fiy. 7, 
7nap 1 ). — survey <leals with the soils of an arc^a of 225,280 acres in the 
Desert I’egiori of south-central Arizona, mainly In rinal ("ounty. 'J'he art‘a Is 
made up almost entirely of river bottoms or smooth, nearly level plains. The, 
retarded drainage of the southern part of the area gives rise to many shallow 
lakes which are dry except during heavy rains. 

The soils are of residual and old and recent alluvial origin. 3'he old alluvial 
soils ai*e tbe most extensive, but tbe rectmt alluvial soils are of tbe greatest 
agricultural value. Including rlverwasb and rough, stony land, 16 soil types 
of 5 series are mapped, of which the McGlellan loam, Mohave^ saud.v loam, Mc- 
Clellan clay loam, and (41 la silty clay loam cover 36.6, 17.8, 16.8, and 13.4 per 
cent of tht‘ ur(‘u, respectively. 

Irrigation is necessary to insure cr<»ps in this region. More than 50 per 
cent of the soils contain alkali. Stdium cUlorld, sodium sulpliale, ami sodium 
carbonate predominate in tbe alkali crust. Scidinrn chlorld is by far the most 
abundant. 

Soil siiri’^ey of Sandusky County, Ohio, E. K. Ali.en et Ah. (V. S. Dept. 
Ayr.. Adr. Sheets Field Oper. Ilur. Soils, J917, pp. 04, fly. t, imp 1 ). — This 
survey, made In cooperation with the Ohio Exiajriment Station, deals with the 
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soils of an area of 204,320 acres lying: mainly within the basin of ancient 
glacial lakes in northern Ohio. The greater part of the county is very level, 
but there are oc(‘aslonal undulating ridges. The natural drainage is very 
poor. The sKdIs are included hi tlie Glacial and Loossial and Glacial Lake and 
River Terrace soil provinces, and are nearly nil of glacial origin. Including 
marsh, muck, and gravel and clay pits, 35 soil types of 14 series are ina{^>ed, of 
which the lirookston clay and Newton silty clay cover 25.4 and 34 per cent of 
the area, respc^ctively. 

Soil siu’vey of Brascton and Clay Countie.s, W. Va., W. J. Latimkh and 
C. N. Mooney {U. H. Dcpi, Ar/r., Adr. t^hvetH J Wd Over, Hur, Soils, 1918, pp, 89, 
fig- h map 1). — This survey, made in cooperation with the West Virginia Geo- 
logical Survey, deals with tlu‘ soil.s of an area of 543,360 acres lying wholly 
within the Appalachian Mountain and Plateau i>rovince In central West Vir- 
ginia. The topography in general is steep and broken, tin<l surtac*e drainage 
is said to excessive. 

The soils are of residual and old and recent alluvial. origin. Including rough 
stony land. 0 soil tyjK's of 6 .s<*ries are mapped, of whieh the l>ekalb silt loam 
and stony silt h»am aial the lA^sliur silty clay loam (*o\or 36.S, 31.3, and It) per 
cent of tiie area, respectively. 

Investigations on diiVerent fertiliasation questions, O. TjKmmkkmann (Ar7>. 
Deut. Lanfiir. (resell., A’o. 297 {I9t9), pp. VJII -\-t9H). — The results of a largo 
number of dllTerent studies on fertilization questions In Germaity are brought 
togetiier in this report. 

Right yt'iiiN' experimenis <n» the elTt‘Ct of tertilization with nitrogen, potash, 
phosphoric iund, ami linu', with and without stable manure, on the .\ields of 
wheat, potato(‘s, la^ets, barley, and oats, and on the plant nutrieJit supplie*s of 
a slightly acid loam>' sand soil, slawvfsl that in spite of the relatively low lime 
content of the soil, liming had no unusual et*‘e<'t on crop yields and in one <*ase 
reduced the barley yield. In dry years smaller <*rops of grain w<‘re produced on 
limed and iinmaniired soils than on manured and iiiilimed soils. 

l*olash on tin' whole ga\e only relatively siiuiU returns. In the majority of 
cases phosphoric acid fertilization resulted in de<‘reased crop yields wludher 
staV)!e manure' was addcHl or not. 

Nitrogcai tert illzalion generally increascHl <*roi) .\ields with the exception of 
potatcM's, hut its henelicial tdlVcd was found to l)e more* <*ertain on winter grain 
than on summer grain. As a whole the yields in thevse experiments were high(‘r 
wdiere stable manure was us(*d than when^ it was omitted. It w’as found that 
treatment with ordinary commercial nitrogenous fertilizers is not sutheient to 
maintain the nitrogen supply in this soli. 

The balance of pliospboric acid was always positive whether the scdl was 
treated with coimnercdal phosidiatic fertilizers alone or stable manure alone. 
The potash balance w^as negative* in all cusc*s w^hetlH»r stable manure was used 
with potnsslc fertilizers or not, indicating the necessity^ for special attention 
to this feature. 

A series of green manuring studies showed that the* use of stable manure 
with green manure produced greater yields than wdum green manure was used 
alone. This attributed nier€*ly to the added c*ffeot of the stable manure. The 
use of straw w'as without apparent effect. Green manuring in the spring pro- 
ducted larger crop yields than fall green manuring. The plowing under of 
green manure to deptlis of* from 25 to 28 cm. (10 to 11 in.) gave better results 
than plowing it under to n depth of only 20 cm. Nitrogen in tlie form of green 
manure was 45 per cvnt as effective for beets as nitrogen in the form of sodium 
nitrate, and was about twice as c*ff(»ctive as that in stable manure. The above 
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ground parts of green manure crops were more effective as manure than the 
roots. Inoculation of the soil for legumes gave no noteworthy results. 

In view of the above ivsults a third series of studies on the influence of 
organic substances on the nitrogen In fertilizers and soil wRkS conducted, and 
is to he continued. 

A fourth series consisted of pot, cylinder, and field studies of different ni- 
trogenous fertilizers. In a comparison of sodium nitrate, ammonium sulphate, 
lime nitrogen, and ammonium nitrate the best results with oats were obtained 
with ammonium nltrat<\ followed closely by lime nitr(»gen, wddU‘ the poorest 
resulls were produced by ammonium sulphate. Auimotjium nitrate again gave 
the bc^st results with potatws, followed by sodium nitrate, and lime nitrogen 
gave the poorest results. 

Comparative field tests on a poor, light sand soil of sodium nitrate, am- 
monium sulphate, litne nitrogen, nitrogen lime, ammonium nitrate, calcium 
nitrate, and liquid manure showed that sodium nitrate plus lime produced the 
I)est results with oats, while ammonium .sulphate, calcium nitrate, and liquid 
manure eadi gave better results than sodium nitrate ahme. A threefold ap- 
plication of ammonium sulphate prodiice<l the lfirg(‘st total yields. Ab»)nt the 
same results were obtained with iwdatoc*s, except that calcium nitrate^ did m»t 
give as good results ns sodium nitrate. Both the Unu* nitrogen ainl nitrogen 
lime gave gfK)d results with oats, and the latter gave good results witli potatoes. 

A summary of field experiments in a number of (Jerman provinces to com- 
pare sodium nitrate, amnioniuin sulphate, and lime nitrogen showed that au 
addition of 80 kg. of nitrogen per hectare (2(17 lbs. per n<Te) to loamy sand 
soil in general produced good results with different crop<. s<Klinm nitrate gave 
the highest yields In the majority of cases. Lime nitrogen failed only on very 
light sand soil. 

Further experiments established the feitllizir^g value of urea, urea nitrate, 
urea cahdum nitrate, potash ammonium nitrate, and ammonium chlorld. TTrea 
nitrate, urea, and ammonium chlorid were especially beneficial to grain ito]>s. 
No catalytic action of iron oxid was found on the fertilizing influence of lime 
nitrog<*n, and the addition of common salt to lime Tdtrogen and ammonium 
sulphate wqis also withoxit elfeet. 

Seven years’ cylinder experiments with sodium nitrate, ammonium sulphate, 
and lime nitrogen showed that on different soils and under different conditions 
these three’ fertilizers will have a very variable relative effect upon the same 
crop. The addition of lime with the three fertilizers was attended by favorable 
results. The Injurious action of an excess of ammonium sulphate on different 
crops was completely nullified by adding common salt. 

I’ot experiments showed that lime nitrogen, w'hile less elTectlve than sodium 
nltrat(‘, is an active nitrogenous fertllisoer when applied pro])erly and at the 
right time. It lnjure<l crops when applied ns a top-dressing, and was easily 
liMiclied out In uiulecornrKised form by adding an excess of water. It gave as 
good results when applied 8 clays before seeding of crops as 12 days. 

Pot experiments with oats confirmed the good results obtained in field experi- 
ments with some of the new nitrogenous ferlilizers, sucli as ammoniiun bicar- 
bonate, Hiuuioriium sodium sulphate, ammonium chlorid, urea nitrate, and urea 
when compared with sodium nitrate. Pot experiments also demonstrated the 
injurious action of granulated lime nitrogen to oats. It was found that dlcyan- 
diamid is a vei'y undesirable constituent of lime nitrogen, and It is concludtHl 
that lime nilrogen to be acceptalde as a fertilizer should have at least 70 per 
cent of its nitrogen content in the form of calcium cyunamld. Ammonificatlon 
tests (»f dicyandiaiiiid salts, including dlcyandlamldlii sulphate imd nitrate, 
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showed that these salts were decomijosed by bacteria with difheulty, while 
Unie nitro^yen and cyanamld calcium carbcmale yielded notewoithy amounts of 
nitrogen. However, the latter fertilizer gave ixmr results witli barley as com- 
pared to lime nitrogen. 

Studies of the influence of additions of Thomas meal and snperpluwpliale 
on a neutral soil which did not react to ph<»sphonis showe<l that wl^re no 
nitrogen was added better res\ilts were obtained with the Thomas meal. 
W'hieh is attributed to the action of lime in the Thomas meal in setting free 
the soil nitrogert. Neither pViosphate exercised any appreciable influence on 
the action of so<lium nitrate, although usually hotter yields were obtained 
on the fl'homas meal treated soils. Ammoninin sulphate on the ether han<l 
prfKluced generally higher yields with Tljoinas iiu^al, except where an excess 
of ammonium sulphate was applied. 

Studies on the influence of time of application on the action of sodium nitrate, 
aminoniuin sulphate, and lime nitrogen showeci that under all conditions the 
(piality of results obtained with the different fertilizers decreased in the 
order named. For wilder rye the best results were obtained where one-third 
of the nitrogen was ai»pfl^*<^l in the fall and two-thir<ls in the spring. It was 
found to be always advisable to avoid using large tpiantlties of soluble nitro- 
genous fertilizers on light soil in the fall. Sodium nitrate and lime nitrogen 
gave (lu‘ best results with ])ee(s when ap]>lied before seeding, while with 
ammonium sulphate tiiiu' of application apparently made little difference. Kehi- 
tively late nltn\g(Ui fertiliz4\Uon gave good results with [mtatoes. Top-dress- 
ings of lime nitrogen were injurious summer grains. S(»dium nitrate and 
ummornuin sulphate gave the Ite.st results with summer gnilns when aptdied 
bef<»re seeding or as early top-dressings. 

An e\teusi^e series of exthadments on phosphoric acid fertilization showed 
littb* dilT(»renc<> in the flnal average result.s produced by Thomas meal and 
superphosphate. Whtuv sodium nitrate was used with these fertilizers the 
yiehls wen* always groatiu* than where ammonium sulphate was used. 

Ext)erinH‘nts on thr<‘o slightly acid soils, two of them prodmdive and one 
unproductive, showeil that the l)e.st re.sults wore obtained on all three with 
.suiMM*i)l)osphaie plus (»al(*iurn cnrlxamte, No relation was estahli.shed i)etween 
the (‘itrale solu!)ility of the i>h<»‘<phoric acid of these soils and their apparent 
phosphoric acid rcMiuirenKMit*^. There was als(» no relation between the pho.s- 
plioric acid content of the crops ami the reaction of the soils towanl phos- 
phoric acid fertilizntidn. In spite of the acid character of tlu* soils tlie raw 
p!iosphatc*s alnays produced smaller crops than the Tliomas meal and super- 
phosphates. The content <»f phosphoric acid soluble in 2 per cent citric acid 
solution in tlu* dilferent phosphatic fertilizers, particularly Thomas meal and 
the raw phosphates, did not give a true indication of their value as sources 
of phosphoric acid. 

It was found that raw phospliates, such as Algerlaii phosphate, gave consid- 
erably poorer results than sutH*rphosphate when used with .sodium nitrate. 
Bone meal also gave poorer results thtin superphosphate, while Wolter phos- 
phate gavt* iipi)roximately tlie same results. There was no difference betw(*en 
the action of stettnied and ground Thomas meal. The action of raw phosphate.s 
was considerably improved by the supplementary use of ammonium sulphate* 
or ammonium nitrate, but this favorable effect was nullified by liming. The‘re 
was no liidiciitlon that legumes utilize raw pliosphates better than ci*roals, 

Seven y(*ars' studies of potash fertilization showtxi that there was consid- 
erable variation in the response of different crops to potash appHcalions. Po- 
tato<Ji!i aiid summer barley were especially b<*ueflted by potash applications, 
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while rather indifferent reaults were obtained with such crops as wheat, rye, 
and beans. Spring applications of potash usually gave better results than fall 
applications. There was little difference In the results produced by 40 per cent 
potash salts and hainic. The utilization of the potash in different fertilizers 
varieti under different conditions within wide limits. The potash content of 
(Toi>sAvas almost always Inereased by iwlash applleatlons whether the crop 
was increased or not. It is therefore concluded that the potash ('ontent of 
crops is not a safe indication of the potash requiremcmts of soils. 

A number of liming experiments on a slightly at*id soil showed that in spite 
of Its aridity the soli did not react to liming. Relatively large applications of 
caustic lime luid no injurious action and the so-called hydraulic lime had no 
bad effects, 

A large amount of tabulated data is appemfed. 

Soil studies. — 1, The influence of fertilizers upon the productiveness of 
several types of soil. — II, The influence of fertilizers and plant growth 
upon soil solubles, \V. H. .Toiidan {;Vcir Vark ^^tafe Sta. Ihil. i7S (1920), pp. 
27 ). — Studies on the influence of p(*at, stable manure, and conitnercial fertil- 
izers in varying proportions on the productiveness of nine soils from different 
localities in New York showed that wltli ct»tnnH‘rclal ftTtilizers the }Mv>ductlou 
was much larger than with staidc* manure containing tlie amounts of 

nitrogen, phosphorus, and [)Otassitim. The yields of dry siibstance incn^ased 
with increasing application of fertilizers, but not in the same pro|x>rlioii. On 
four soils the application of lime with sfahh^ manure i>roduc(‘(l greater increases 
than stable manure alone, oti three soils an advantage was manifest, and on 
two soils the use ot lime apr>jn*ently <*aus(sl injury. 

The use of coium<‘rciaI fertilizers in different amounts and (*omhlnations on 
an unproductive soil resulted in the pnMluction of larger croj)s than the similar 
treatment of a productive soil. There was an increase in the i>rodiictlon of 
dry substance with the increased use of fertilizers, but not a proportionate one. 
Nitrogen was the (inly ingredient of the coimn<a'cial fertniz(*rs ^\hich had any 
marked influence upon the growth of barley on thes(' soils. Under forcing 
house conditions sufli(*ient quantities of phospljorus ami potassium were ap- 
parently supplied by the soils to support luxuriant crop growth. 

Further .sttidies on the influence of coniinereial fertilizers and plant growth 
on the w'ater-solublc material in th(‘se elevim soils showaxl that when soluble 
(’ommorciai fertilizers \ver<‘ added to soils not supporting plant growth the 
amount of Avater-soluble nitrogim and potassium comx>ounds wais greatly in- 
creased and was maintained at about the same level for several months. After 
the production of two crops the amonnts of w’ater-solubJe malerials in the nine 
soils of the first experiments were greatly decreased. T’lant growth, even in 
the etirlier stages, also caused a marked dec'vease in water-soluble nmterlal to 
a certain level in the productive and unproductive soils. These results are con- 
sidercKi to agree wtth a former conclusion that there is a proix>rtion of wmter- 
.soJuhl(‘ material maintained in the soil at nearly a constant level, irrespective 
of the growth of vegetation. 

It is further concluded that the data have a significant hearing on the im- 
portance of the solubility of the essential ingredients of fertilizers, especially 
in the production of quickly growing crops. 

Some observations on soil fertility and crop production, .1. D. Luckett 
{New York ^ta, Bui .{75, pop, ed., (1920), pp, iSl, fig, i).-— This is a brief 
review' and summary of the following Imllctins of the station : Nos. 358 (E. S. H., 
28, p. 816), 360 (E. S. R., 2f), p. 22), 424 (E. S. B., 36, p. 510), 465 {E, S. B., 
42, p. 326), and 473, noted above. 
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Soil fertilit3r and soil managetiient ox|>erini©nts, G. Sklvio {Minncnota 
Rpt. CrookMon Snhsta., 1919, pp, 20-2Ji )» — ^The yields ho fur obtjjined from 
dift'erent crop rotation and fertilizer experiments are reported, no conclusion be- 
iiifC drawn as to best practice. Experiments on the fertilizing value of straw 
have Miiowii little efTet t from either straw or straw ash. j 

Fertilizer t^xperlnierits, P. E. Mu.nnK (Minncftota Htn,, Rpt. Morris %ubsta., 
1919, pp. S-20 ). — Tile results of six years* rotation experiments wilJi rock and 
acid phosphates and farm inaiiures, using a rotation of corn, wlieat, oats, and 
clover, are reportcnl. All fertilizers except nu-k plio.sphate were applied after 
clover and iwcH'eding the corn crop. The rotation also included timoth.v and 
barley in some years. 

It was found that acid phospbate g«ive tlie most profitable returns with wlu'ut. 
clover, and bai'ley, and tlial barnyard manure was equally otfective or more so 
with corn and oats. A combination of acid i>hosplia<t‘ and manure di(i not 
increase the yield of v> heat aii> more (lian acid pb<>s]>hate alon(‘ and <aily 
sJightly more than manure alone. 1’lie coinidnation of acid phosphate and 
manure aiKl manure alone gave much better results with corn tlian acid phos- 
jihate alone. Tlio n'turns from the use nf rock iihosjdiate arc said to be 
gradually increasing. 

FertiliZiT l(‘Sts >\ilh alfalfa sIiowimI that over a 3-year period a(*id phosphate 
produc(‘d an increas<' of a little more than half a ton of hay, while the increases 
with other ferlilizors wen* t<»o small to warrant their use. It was also found 
that the average brown silt loam soil of western Mimu^ota (‘ontaiiis abundant 
lime in a form available to alfalfa. 

The plowing nmier of 1 ton per acre of <*orn sto^er and wheat straw was found 
to be very bcnelicial to corn and, to a less extent, wlieat. 

l>ata on wheal and clo\er yi<*lds with dilTereiit applications of acid phosphnti* 
and on corn, wh(*at, and barley yields with different applications of manure 
are also incdiaUtd. 

An outline of a soil fertility program for Arkansas, P». Knapp et au. 
{Ark. Affr. Go/. E.rt. Virv. 94 {1920), pp. //). — A very brief outline of a fertility 
program !(► be practicc'd on Arkansas soils is given. 

I’lant food, A. K. Siionr (7'( /*. Aftr. Col. H.ri. Ihil. C~11 {1920), pp 7). — A 
brief discussion of the important fa<‘tors in s(al fertility is gi\<*n. 

The continuous growing of wheat and rye with and without a legume as 
green manure, 1918, »l. (k Lipman and A. W. 1>i.aiii t Vea* .hrsvp Sfas. Rpt. 
1919, pp. S'fG-.iJfS ), — In a continuation of studies previously noU'd (E. S. H., 41, 
p. 19), it was found in 1918 that in the cas^c of botii wheat and rye the legume 
plat yielded an increase of a little iiion* than 3 bu. ]>er acre o\(‘r the nonlegume 
plat and more straw. More nitr(»gen was alsr> recovered in the dry matter 
from the legume plats. 

The influence of bacteria carried in manure on the decomposition of 
green manures (legume and nonleguine) , .7. O. Ltp^i vn and A. W. Hr.Aiii 
(Now Jersey Stos. Rpt. 1919. pp. — Continuing work previously not(‘d 

(E. S. U., 42, p. 826), it was found that in lOlS the diffcu'ences in the yields 
from the legume and rionlegunu* seetions were only slight, dm* to the failure 
of the legume cover crop. The manure api>eared to have little effect on the 
legume plats. The per(*eritage of nitrogen in the grain from the maiuired plats 
increased slightly, but the increases were not in proi)ortion to the amounts of 
manure applied. It is concluded that these increases are not necessarily due 
to the nutritive constituents of the manure, but possibly to the activity of tlie 
organisms introduced with the manure. 

Sewage investigation, J. W. Thomson {New Jersey BHs. Rpt 1919, pp. 445- 
44 "^)* — An outline is given of flic i)roposed study of the chemistry and biology 
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of sprinkliuK sewage filters and of tlie availability of the end products for 
fertilizerH. 

The Influence of the mechanical composition of the soil on the avail- 
ability of nitrate of soda and dried blood, .7. G. Iapman iuul A. W. Bijitb 
{Nctr Jersey Hyt. 19 ID, pp. 333-S46\ fiyn. 3 ). — The results for the year 

1918 a series of oyliuder experiments bejfun in 101 1 are reiH)rteii, confirm- 
ing the progress results reported In 1017 (E. S. 11., 41, p. 22). 

For all soil combinations the yield of barley was greater with sodium 
nitrate than with dried blood, but for pure sand the opposite was true. The 
average recovery of nitrogen from sodium nitrate was 53.9 per cent and from 
dried blood 33.07 per cent, thus indicating the availability of the bh)Od to be 
63 per cent of tliat of the sodium nitrate. Dried blood gave the highest aver- 
age yield with the residual crop, but Uie combined results of the two crops 
showed that the average yield of nitrogen was greater* for the nitrate cylinders 
than for llio dried blood cylinders, and the average recovery nearly 10 per 
cent greater. 

The importance of salt i»etrography in potash mining, F. von Woi.ff 
Jahrh. Uallcsrhcn Verhanil. Erforsih. M ittcl(leutJ<rfL Bodcmvhiiiiv, So, 1 
{IDtD), pp. 13-21, liy. 1). — The petrography of the German potash deposits is 
discussed. 

It is shown that data on the pet rographj’^ of the .salt deposits serve t<> huU- 
cate the mineralogical compositiiui of the natural salt profile, and with the aid 
of the theoretical kiiowdedge of transformutUui proc(*sses indicate those trans- 
formations underg(uu‘ by the deiKKsIts. This information is considered to be of 
great practical value, since thi* fiotash miner must know whether valuable leach- 
ings have been removed and wh(*re they havt* gone. An exact knowledge of the 
contents of the salt deposits should also l)e of practical imiM)rtatice In tiiis 
connection. 

Average analyses of fertilizing materials {Sew Jemey fitan. Rpt. 191D, pp. 
38-4 $). — Average unaly.ses of a large iium})er of samples of different fertilizer 
materials published from time to time in bulletins of the stations, are here 
tabulateil. 

AGRICULTUEAL BOTANY. 

An apparatus for automatically changing the temperature of a chamber, 

G. F. IkriTER {Amer. Jour. Bot.. 7 {ID JO), So. i, pp. 3D-43, pis. 2).— The Uu*ory 
having b(*en advam^ed tliat the injury prodiuvd in ctutain plant tissues l)y 
freezing is influenced considerai)ly b.v the rate at which the temperature falls 
dining the freezing princess, the author 1ms attempted to diwelop an apparatus 
in which tlie rate of tomi>ei'ature change is automatically controlJwi by ciock- 
w^ork in order to obtain a uniform and kiu>wn rate of temperature fall for 
experiments of this sort. It is claimed that any desiri'd rise or fall of tem- 
perature can be obtained with this apparatus, the conditions desired for a 
lO-hour period being determined and recorded in advance. By repeating the 
cxiieriment without altering the adjustments, dJfl'erent lots of tissues may be 
frozi'u under duplicate temperature conditions. 

It is stated that tlu* use of this machine ims enabled the author to perform 
freezing exptu’inientH under conditions controlUni more aciairately than bus 
been possible even with tbe closest personal attention when using a hand- 
controlled freezer, the range and accuracy of regulation of temperature de- 
pemilng almost entirely upon the thermostat. The instrument employed by 
the author is said to work through a range of lO"* O., the variations Indicated 
betwmi the teiniierature on the chart and that observed In the chamber usually 
being not greater than 0.1 although variations of 0.25® may sometimes occur. 
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Formative effect of high and low temperatures upon growth of barley: 
A chemical correlation, 11. L. \Vai.stkr {Jiot. (Joz,, 69 {19^0}, No, pp. .97- 
126, flffs. iH a study of the elTects of teiiiperatun‘S and variations 

theniol' in connection with variations in tlu* supply of nitrogen, phosphorus, 
anti t>otassiuin, respectively, upon the course of development of thtf barley 
plant. Jt is claimed that a chemical correlation exists bctwt‘en temi\*rature 
and nutrition <*ff<‘cts. 

Chemical and physical changes during geotropic response, T. G. Phillips 
(Bot, Oaz., 69 {1920), No. 2, pp. i6*8-77^’). — This work as here dt'seribod is said 
to show that detinite moisture changt's occur during gt^otropic bending in corn 
nodes. The greater ptnventage of moisture occurs In th(‘ concave Hank during 
the period of bending, hut afterwards in the (‘onvex tlank. The data show no 
t'orreiation between the geotnipic l)eiiding of <*tiolated slitMds of Vi<ua faha and 
ditTer(‘nc(‘s in moisture, titration acidity, hydrogenion concentration, catalase 
iH'tiviiy, or the <iistrihution of sugars and nitrogen-containing substances. 

The upward translocation of foods in woody jdants.~~I, Tissues con- 
cerned in translocation, <>. F. Cruris (.t/acr. Jfnir. Hot., 7 {1920), No. 3, pp. 
101~12^h /?//•'»*• — la order to determine nuu’i* delinilely whether the upward 

translocation of roo<] takes jjlace through the iihNiem or the xylcm, llie author 
has conducted a series of tviieriments wiilch are ]mrtly reiiortiMl in this paper. 

It is stated tliat growth <’eases in defoliated sU^ms from which a ring of tissue 
extending to the cambium has iieen removed. Such cessation is thought to be 
du(‘ to tlie inability of tin* \,>lem to carry the food (particularly carhtkhydrates) 
wliieli is needl'd to supply energy and building material and also io increase 
the osmo{i<' concentration of the tissues to permit acU'quate writer abs(»rj>tion. 
If tlie stem al)o^e a ring is not deroliatiMl, tiie leaves are able to supply sullicient 
food to i)crmiT <*onsi(lorabl(* growth. 

When dornuint stems are ringed, growth above the rings (‘eases s(»on after 
the starch supply has lu'cn de|)Iet(Hl. ('arholijdrntt's stored in the xylem below 
the ring can not Ih‘ rcmo\(*(l through the xylem but must b(‘ transfc'rrcd radially 
to the plihx'iii, wdnae lliey may be carried downward if tht‘re is no str-oiid ring 
be!o\v. 'Phe carboh> drates of tiie xykan botw'een t>vo rings remain there for 
at least some time after thos<' above the upper ring and those Ixdow the lower 
ring havt' Ix'en mostly removed. Allliough large amounts of carbohydrates 
are storvil in xyliaii i is, sues, there is no apprcclahh' longitmlinal transfer of 
.sugars througli these tissues. 

Physiological study of maple seeds, 11. A, .Tones {Boi. (Hiz., 69 (1920), No. 
2, pp. 127-152, jUjH. 2). — The seeds of tin' sugar maple (ierr snerhanon) and 
river mapJt^ (.1. mccharinu ni ) showed some striking contrasts, hert' detailed, 
as n^gards season of maturity, reaction to external conditions, chemical compo- 
sition, and phases of physiological behavl<»r in general. 

A method of studying the absorption-transpiration ratio in nutrient 
media, E. S. Johnston (Scimer, n. .52 (1920), No. 1352, pp. 517, 513). — 
Tomato plants grown with their roots immersed successively in a three-salt 
nutrient solution of 1.75 atmospheres osmotic pressure, cane sugar solution of 
5.0G atmosplK'res osmotic pri'ssure, and distilled w^ator showed that when the 
hourly rate of absorption^ is in excess of transpiration the ratio of absorption 
to transpiration is greater tban unity and the plant <‘ells increase in turgor. 
When this ratio is less than unity, turgor is dec'reased. and if the proceRs is 
mitiniKMl long enough the cells become ilaccid and tht* plant is seen to wilt. 

33697^—21 8 
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In tho experiments reported the plants gained In turgor during the first two 
periods, but during the third and fourth periods the ratio values decreased verj^ 
much. This decrease is considered mainly doe to lower absorption rates, since 
the roots were surrounded by a solution much stronger during these two periods 
than d\^*ing the first two. The rates of absorption of the last two periods were 
greatly increased by placing the roots in distilled water. 

On the relationship between freezing point low^ering and specific elec« 
trical conductivity of plant tissue fluids, J. A. Hakkis. K. A. Gortneb, and 
J* V. Lawrence v. /fcr,, iJ920), No, 1351, pp. fM, 495), — In a study 

of a series of 19 sjK^cies of trees, 8G si^ecies of shrubs, and 1C2 species of herbs 
grown on the glacial moraines of I^ong Island, there w^as found to be practically 
no relationship between the concentration of Ionized electrolytes and of total 
solutes in the leaf tissue fluids. 

The effect of conditions on the relation of seed plants to H-ion concen- 
tration of nutrient solutions, B. M. Duggar {Ahs, in Sricnve, n, ffcr., 52 
{1920), No, 1348, p. ^/6*). — The author claims that the hydrogen-ion eonmitra- 
tions of carefully prepared and analytically pure monobasic phosphates are for 
some pluuts near or above the critical point for growth maintenance. The 
effects of changes In the environment, espt^cially temperature and humidity, 
ufftKit the response of the plants to changes in hydrogen-ion concentrations. 
The optimum pH, like the optimum temperature, may be represent'd by a con- 
siderable range of values that may be defined closely only in relation to oUut 
environmental condlt ions. 

Optimum nutrient solutions for plants, D. R. Hoagland (iSVr/eacc, a. aer., 
52 (1920), No, 1354y pp. 562--564), — In previous publications (E. S. R, 40, p. 
817 ; 42, p, 24) the author showed tJiat in many exj)eriineuts the total supply 
of the nutrients rather than the salt proportions may have limited the yield 
of croi). The question has been raised as to whether it Is probable that the 
plant has any definite resptmse within broad limits to a particular ratio of 
salts or ions contained in the complete nutrient solution. To determine this 
fact he has conducted in ve.sti gallons using 8 series of nutrient solutions which 
differed radically in concentration and salt proportions. In each case 15 barley 
plants were grown for six weeks and tbe composition of the air-dried plants 
determined at the end of the period. 

The author states that he does not wish to give the impression that certain 
solutions may not inhibit plant growth on account of unfavorable physiologi- 
cal balance, but he desires to point out that the range of ecpially favorable 
ratios between nutrient salts is probably a very broad one, no doul>t including 
the solutions of most soils. 

The influence of the moisture content of sand cultures upon the physio- 
logical salt balance for plants, J. W. Shive (New Jersey Stas, Rpt 1919, pp, 
358--363). — The results are given of an investigation on the influence of the 
moisture of a solid substratum upon the physiological salt balance as it affects 
the growth of plants. The experiments were carried on with spring wheat, the 
plants being grown for 28 days in white seashore sand which was thoroughly 
washed with tap water and afterwards several times with distilled water. 
The nutrient solutions which were added to the sand comprised a series of all 
the possible sets of salt proportions of the three salts monobasic potassium phos- 
phate, calcium nitrate, and magnesium sulphate, w^hen the Increment by which 
the sails were made to vary was always equal to one-tenth of the total osmotic 
concentration. 

Three series of sand cultures were ruu in which the solutions were added 
to bring the moisture content up to 40, 60, and 80 per cent of the water-retaln- 
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Ing capacity of the sand. The average dry weights of the nine highest-yielding 
crops were taken, and the results showed that the yields of both tops and roots 
in the series containing ti rnodiiun moisture content were always considerably 
higher than corresponding values where a lower and a higher moisture con- 
tent, respectively, were employeil. This is held to indicate that well-b;(fanced 
nutrient solutions with optimal total concentrations for plant growth are not 
alone sufficient to produce the best yields of which the solutions are <‘apable, 
when these are diffused as films over the particles of a solid medium, such as 
sand, and in quantities greatly in excess of the requirements of the plants. It 
is belleveil that the actual plant )>roduction power of any given set of salt 
proportions or of any fertilizer treatment is largely determined by the moisture 
conditions of the. substratum. 

The influence of sand of difTerent degrees of flneness upon the concen- 
tration and reaction of a nutrient solution, J. W. Shjve (yew Jentey Stas, 
Rpf. 19J0, pp, SGSSCiG), — In order to determine whether solid substances of cer- 
tJiin characters itresentlng largo suiTaces have the power of removing salts from 
solution by concentrating the solute at the surface of the s^)]id material, the 
author carrinl on some exiK‘rinients with coam', medium, and line siind, which 
was thoroughly washed and afterwards reeoiv(‘d a nutrient thrcv-salt solu- 
tion. The cultunvs Avere allowed to stand for 24 hours, after wldch as mucJi as 
l>ossihle of the solution was extracted and tesK'd for the lowering of the 
fiXH'zing i)oint and for tlie hydr(»gen-ion concentration. The sand of each cul- 
ture was then flooded with a new solution and allowed to stand for 8, 5. and 
10 da,Ys. 

As a result of tlu' investigation, it is cluinuMl that sand of different degrees 
of fineness, such as was (‘inployed, when washed fre*» from colloidal or seml- 
colloidal inatt'rial, does not markedly aUt*r t‘ither the rc'actlon or the total 
concentration of the nutrient srUution In contact with the solid sand particles, 
under the experimental ct)mlitions ordinarily experienewl in sand <*uiture work. 

The relation of salt proportions to the growth of xvheiit in sand cultures, 
K. VXN Alstixic {Nvir Ji rnry Sta.'i. Rpf. 1919, pp. 300-47^, fiys. 2 ), — A n*port is 
given of culture experinu'nts with a nutrient solution <*omi>oswl of monobasic 
potiisslnin phosphate, calciunr nitrate, and magnesium sulpiiate, the object of 
the investigation b(4iig to obttiin additional Information on the question of 
the proportions of salts in a three-salt solution which will give the best growth 
of plants. Wheat plants were used in this investigation, and the mokH‘ular 
concentrations of the different solutions were varied by tin* use of a large 
number of combinations of the different salts. The yields of tops and roots, 
the total transpiration, and the water requirements of tops and roots for dry 
substance were determined. 

In general, it was found that the number of tillers per culture had some 
relation to the yield, high yield corresi)ondlng to the largest nunffier of tillers 
and low yield to the lowest numbei:. High transpiratiomil water loss was found 
correlated with high yields of tops and roots and low transpiration with low 
yields. In determhilng the water rcniuirements it was found that high yields 
of tops were correlated with low water requirements, and low yields corre- 
sponded to high water requirements. This same relation was found to hold 
between water requirements and root yields. 

In order to determine the effect of the plants on the reaction of solutions 
in which they were grown, hydrogen-ion concentration determinations were 
made of the^ original solutions and also of the solutions at the end of each 
growth interval between two successive solution renewals throughout the entire 
growth period of five weeks. It was found that the reaction of the solution 
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was ehaii|?ed by the plants toward the neutral point during earh interval and 
that tJie change in the reaction became more and more pronounced as the 
plants grew older. There Is considered to he a limit to the extent of change In 
the reaction of the nutrient solutions toward the neutral point whi(;h plants in 
differc^’t stages of development can bring about. It appears also that the dif- 
ferent solutions of the series respond differently to the influence of the plants 
with respect to change In the hydrogen-ion concentration. 

Experiments to test effects of Iron salts on corn plants, G, N. Hoffek 
and R, H. Cakr {Ahs, in Phyfopatholofiy, 10 (1920), Ko. 1, p. 57 ), — ^In order to 
test the capacity of the tissues of cornstalks to accumulate iron and other 
metallic base compounds, 0.5 per cent, 1 per cent, and 2 per cent gK)lutlons of 
various iron, copper, and aluminum compounds were introduced in the stalks 
through punctures made in the Internodal cortical tissues. 

Ferrous sulphate solutions were active in affe<’ting the nodal tissues. CfAta- 
lase and oxidase actions wore greatly increased and tJie tissues became brown 
and disintegrated, the leaves wilted and flred, and premature death of the 
stalks resulted. The effects of the treatments were similar to those ohservetl in 
stalks affected by root rots. 

The ferric salts of equal concentrations and quantities were either less ef- 
fective or had no apparent effect whatever. In all cases ferric salts stimulated 
oxidase and catalase action, l»iit not to the same degree as the ferrous sulphate 
solutions. Potassium sulphate solutions had no noticwihlo effcH't. Ahimiriiim 
s#jlts stimulated catalase and oxhlase action, wdiile copjm* sulphate w^as very 
toxic. 

Check plants suppllKl with wuiter or with nutritive salt solution In equiva- 
lent concentrations showed no harmful effeerts from the treatment. 

The injection of chemicals into chestnut tre<‘s, (\ llTTAinoM) {Avter, Jour, 
Bot., 7 (1920), No. 1, pp. t-20, ftps, 7 ). — Experiments on tree injeetion were 
undertaken as a possible means of combating the chestnut iiark disease. Or- 
chard trees wen* used, for tl»e part Paragon scions grafted on native stock, 
Custanea den tat a, aged 10 or 14 years. 

Considerable capacity for absoridng chemicals, particularly in case of the 
more concentrated solutions, w’us shown by the trees. Solutions of organic 
compounds were taken up more readily than w^ere solutions of Inorganic com- 
pounds, and true soluti(»ns *’ more ren<lily than the colloidal. The effects of 
tile Injections here described are noted below^ 

Effect on chestnuts of substances injected Into their trunks, C. Httmbolo 
(Amcr, Jour. Bot., 7 (1920), No. 2, pp. ^5-56, pis. 2). — The observations here 
noted are based on tree injections made during the Biimmers of 1912-1915 with 
orchard chestnuts {Paragon scions grafted <>n Casianea dentntn). 

In southeastern Pennsylvania, June was the best month for injection so far 
as rate of intake was eonc<»rned ; then, in order, July, May, August, September, 
October, and April. The rate of intake depended upon local weather conditions, 
varying more in April, May, and June than in other months. The Injected 
solutions as a rule passed through the vessids of the youngest annual ring of 
w^ood up and down the tree trunk in a zone the width of which was usually a 
little greater than that of the injection hole. They afterwards passed into the 
roots, branches, and leaves, and in case of the lithium salts into the nuts. 

Though colloidal and alkali metals and organic compounds were not detri- 
mental to the trees, heavy metals were injurious. Water extract of chestnut 
blight caiiker was detrimental, but not healthy hark extract. 

The effect on the tree varied with the dilution of the solution and with the 
month in which the injection was made. Some of the bases produced charac- 
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teri»tic leaf discolorations. The visible effect of a solution on a tree usually 
varied with the distance from the point of Injection. The injo<*tions may cause 
the appearance of pathological xylem in the tree trunks. Dilub* solutions of 
lithium salts inje(,*ted in the spring months may have an effect on the diestnut 
blight fungus in that the growth of the cankers on the injected trec^ appeared 
to he checked somewhat and the trees showed a tendency to form a callus about 
the canker. 

The work is regarded as incomplete, and inconclusive as regards results. 

Chromosomal duplication and Mcndelian phenomena in Datura mutants, 
A. F. Hlakeslek, .r. Belling, and M. E. Farnh\m {^vieuv(\ n. ,sTr., {1920), 
No. JS47. pp. S8SS90 ). — The results are glv(*n of n study Ix'giiii hy the authors 
of the relationship which exists in Datura between the cytological condition 
and the related phenonu'iia of mutation and Mendelian inheritance. As pre- 
viously reportwl (E. S. Ti., 41, p. 634), 12 separate and distinct mutants of the 
Jlinson weed (1). Htruinmmm) have been observed, and a further study of some 
of their characters is In progress. 

Revisions of North American grasses: Isachne, Oplismenus, Echinoch- 
loa, and Chietochloa, A, S. Hitchcock {l\ fi. Nnfl. iMifs., Cootrih. Natl. Her- 
hariiuii, 22 {1920), pt. , 1 , pp. XII -{-115-208, plti 8, flpH. 1^2). —\w continuation 
of his studies on North Anied<*an grasses, the author presents the revisions of 
four genera of the tribe Panicefe. 

The lc‘gumiiious plants of Haw'aii, .T. F. Bock {Hairaii Super Planterfi* 
Sta. [Pamphlet], 1920, pp. fifjfi. OS ). — Descriptions and economic notes 

are given of 71 genera and 2d0 spt»cies of nativ(\ introduced, and naturalized 
trees, shrubs, vines, and herbs, belonging to the family Leguminosce. 

FIELD CKOPS. 

Report of [field crops] work at Fairbanks Station, O. O. (rEOKf?ESo\, M. D. 
SnoikiRAss, and \V. T, White (Ahh^la Stas. Hpi. 1918, pp. IS, Vf, 57W»,9, pis. 2). — 
This dt^scrihes tlie continuation of \vork during 1P18 along the same general 
lines as previfuisly noted "I. S. U., 41, p. 20). The ivinter of lOlT-IS was re~ 
gardt^ as the coldwt laiown in the Tanana Valley, with nearly double the 
amount of normal snow'fall, and the season of 1918 was considered tht‘ least 
favorable for crop production since the station was organiziMl. The frost-free 
period vras about 57 days. 

Winter rye winterkilled badly and made a lowr yield of inferior grain. The 
work with .spring grains inclndtHl variety tests of <»ats and barley, increase and 
field plats of wheat, oats, and barley, .seletiion work* with thi^ prece<Jlng crops 
and rye, and comparative tests of oats and barley for bay. Brief notes on the 
results secured are presented. 

Grain i<?rops following grain of the i^revious season matured (^arlier, with 
shorter straw growth and smaller grain yields than w^heii following cultivated 
crops. Ganadiun oats yielded 47 bu. per acre on clovtu* sod as (compared with 
26 bu, on wiieat land, but rank growth, tendency to lodging, and late maturity 
were noticeable on the clover sod. Among the oat varieties, South Dakota an<l 
Blxty-Day matured In 92 and 01 days and made respective acre yields of 49.5 
and 48.2 bu. HiiH-less and beardless barley, both maturing in J)0 days, averaged 
about 29 bu. p€^r acre. A.barley h.vbiid, Uainpart 28a, and an oat hybrid, Uam- 
part B5t^ have shown superior merits, growing rapidly with marked early ma- 
turity. Canadian and South Dakota oats seeded for hay w^ere fully headed 
and fairly well filled by August 26. Barley headed early but seemed to require 
longer to fill than did the earlier oats. 
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The i)otato crop In the rej?ion was said to be the lightest In years. A. late 
spring, together with late and early frosts, Is held to be the cause of low 
yields. Late maturing varieties wore badly damaged, yielding in many cases 
but little more than the seed planted. Only about one-half of the entire crop 
of th^Tanana Valley, 550 tons, was marketable. Potatoes planted on south 
slopes had vines several inches higher, and tubers in larger numbers and with 
better growth than those planted on north slopes. Vines of alternate rows 
were cut off after frost and the potatoes dug separately, weighed, and graded. 
Gutting the vines reduced the grade as well os the yield of tubers In nearly 
every variety so treated. The yield Increase with retained tops ranged from 
9 to 28 bn, per acre. The Early Market, with an acre yield of 92.6 bu. of 70 
per cent marketable potatoes, was first in the variety test. 

Canada field peas produced a good crop of hay but matured few jx^as. Al- 
falfa winterkilled badly, suffered much damage from late freezes, and made 
but slow growth, maturing no seed. North SwtHiish and Semipalatinsk alfalfa 
manifested hardiness and fair adaptability to the region. lied clover seedtHl 
for green manure made a vigorous growth, about one-fifth of the plants 
blooming. 

Volunteer Petrowski turnips persisted In spite of disking, harrowing, and 
subsequent setMling to carrots, and produced fair yields. Two varieties of 
stock carrots produced exc^'llent yieUKs on well manured garden land, but the 
short season prevented a go<»d crop under field conditions. Although sugar 
l>eets gave unsaUsfactojy results on unfertilized fi(‘Id jvlats, lu'ighboriiig samiy 
loam river land produced successful yields of roots of fair size and quality. 

Oooi)erative tests of cereals and potat(X*s witli farnjcrs in the region were 
continued. Siberian H. G. wheat i)roduce<l good crops, yielding about 18 bu. 
per acre. 

fleport of [field crops] work at Kodiak Live Stock and Breeding Sta- 
tion, H. E, l^ATT (Alaska Hpl, 1918^ pp. 86-89), — The continuation of 
work during 1917 c(»nducted along the same general lines us previously noted 
(E. S. R., 41, p. 80) is described. The >ear was characterized by a late spring 
and late fall with a growing season almo.st normal in length. Cereals tested 
for hay production included Banner oats, Petkuser rye, and three varieties of 
barley. lied clover and alfalfa did nut survive the winter, and two varieties 
of Canada field peas failed to set seed. Tussock grass from the Falk la ml 
Islands, vetch, and sunflowers all produced negative results. 

Of 12 potato varieties tested, Buri>ee Superior, Irish Cobbler, and Gold Coin 
were the leaders. 

Over 90 per cent of the 'silage put up at the station is ordinarily composed 
of lx*ach grass (Wlymufi mollis) and tall beach sedge (Carex a'yptocarpa) , 
Native bluetop (Calamagrostis longsdorfli) forms over 90 per cent of the upland 
hay put up on Kodiak Island. This grass Is octcaslonal ly supplemented by beach 
grass, which is said to make excellent hay when properly cured. 

Report of [field crops] work at Matanuska Station, 0. C. Gkorqeson and 
P. E. Rader (Alaska mis. Bpt 1918, pp, 16-19, 7SS0, pi, I).— Although 

characterizcKi by a rather late spring following an uncomnionly severe winter, 
and Irregular rainfall, the season of 1918 was fairly favorable to crop produc- 
tion. A frost-free period of 141 days was recorded. 

Marquis wheat ripened in 136 days but did not sliatter like earlier maturing 
varieties. Romanow and Siberian H. G. wheat rir>ened in 125 and 102 days 
with resp(‘ctivt» approximate yields of 20 and 15 bu. per acre. Beardless and 
huiHess barley matured In 105 and 99 days, yielding 30 and 20 bu. per acre, 
respectively. Finnish Black oats produced about 30 bu. per acre in from 107 
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to 110 (lay». Spelt did not evidently merit comparison with the Iwirleys, and 
rough buckwheat was deemed inferior to common buckwheat. 

Oats setHled for hay nia<le an estimatcHi yield of 18 tons on 10 acres. Field 
peas gave fair results, but sweet corn was not found to be adapted to the 
climate. Sugar beets yielded about 7 tons of roots per acre, with saga Jl content 
ranging from 14.6 to 16.9 iK'r cent. Trials of root crops showed rutabagas 
and Petrowskl turnips to do well, but results with luangebwnrzeis and carrots 
were negative. 

Kurly John, Itusty Coat, and Matanuska were best among potato varieties^ 
the last named iK^arlng at the rate of 333 hu. per acre. 

Cooperative cereal tests witli settlers in the region were conducted as here* 
tofore and seed of several varieties of grain distributed. lCxperiment.s Yjy the 
farmers have indicated the possibilities of successful grain j)roduction, and 
Improved thraslilng methods and larger clearings are expected to extend the 
culture of grain in the region. 

Heport of crops] work at Rampart Station, C. ('. CricouGESON and 

(}. W. Gassek {Alaska Stas. Jipt. 1918, pp. Jl-1,% SS-Ifl, 48, 40, 51, pi. 1 ). — This 
reports work with held crops conducted in 1918 in continuation of that pre- 
viously noted (K. 8. U., 41, p. 31). The season is described us being very un- 
favorable, cool dry weather in conjunction with the late s))ring ]a*oving a serious 
handicap to all crops and not overcome by more favorable conditions later in 
the season. The frost-frw* peri<Kl was 94 days, 3 days less than the 10-year 
average. 

Mc^ticoffo faloaia, the only one of several varieties* and strains of alfalfa to 
prove entirely winter resistant, ripened considerable schkI, especially in the 
lower parts of the plats. Grimm alfalfa, seeded in 1914, froze out completely, 
^uriant selections winterkilling as dhl tlie standard pnrple-llowered plants. 
A large number of 2-yeur-old reciprocal crosses of Grimm and M. falcata made 
fair growth, notwithstanding the fact that many froze out the preceding winter. 

Altlir)ugh root.s of Mvia craeva were alive after the winter only an occasional 
shoot was to be st'en by the middle of June. Many live sloots present under 
the surface nppear(»d ready to grow hut apparently lacked the vitality to do so. 
Trifolium JvpinoJtter suffered considerable winter injury for the first time, ])ro- 
duclng but little se(*d and poor growth. Peas made irregular growth, failing 
comi)letely on the drier portion of the fields. 

Variety tests and hybridization work with winter wheat and rye, and spring 
wheat, rye, barley, and oats are noteil as heretofore, and the results secured 
with each outlined. It is noted that a number of winter wheat varieties froze 
out during the winter in spite of previous cold resistance. 

Hemp produced a short spindling growth, blooming about 44 days after plant- 
ing. Flax grew normally, reaching a height (»f 24 in. and maturing about 10 
per cent, of the seed. 

Potatoes grown In cribs with a productive ca])aeity equal to a row 150 ft. In 
length with hills 14 in. apart yielded but 71 lbs., or 0.55 lb. per hill. It is 
stated that in the garden the same number of hills would have yielded 250 Ib.s. 
of betttjr quality and wdth less labor. Irish Cobbler led Early Six Weeks and 
Buri)ee Superior in quality, the three varieties making respective yields of 
2.1, 2.8, and 2 lbs. per hill. 

In a test for sugar content, the Juice of 18 lbs. of sugar beets yielded 3 lbs. 
of black but very sweet and palatable sirup of the consistency of commercial 
<*om sirup. With an estimated yield of 10 tons of roots per acre it is thought 
that hut one-tenth acre would be required to produce a barrel of sirup, indicating 
a valuable source in event of sugar scarcity. 
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[Work inrith potatoes at the Sitka Station], O. C. OmaoESON and O. H, 
Benson (Alaftka ^taa. Rpt. 1918, p. 24 ). — ^This describes the progress of work 
along the same lines as previously noted (B. S* R., 41, p. 88). Of over 900 
seedlinj^ grown from seed balls, only about one-tenth gave promise and were 
retained for further trial. Seedlings of three Norwegian introductions were 
considered valuable on account of gtw>d yielding ability and superior quality. It 
is stated that while many of the best cultivated varieties from the States grow 
to large size and give good yields in Alaska, tliey often become soft and soggy 
and undesirable for table use. 

[Report of field crops work at the Crookston Substation, Mlnn«, 1919], 
C. Q. Selvig (Minnesota Sta,, Rpt, Crookston Bubsta., 1919. pp, 9-^19, 28, 29 ). — 
Descriptions are given of variety, culture, and fertilizer tests with various 
crops in continuation of similar work already reported (B. S. R., 42, p. 824). 

The leading varieties and their 3919 acre yields were as follows ; Binmer 38.1 
bu., Mindum wheat 24,4 bii., Minsturdi barley 84 bu., beardless barley 88.7 bu., 
Minnesota No. 177 tiax 1U.4 bu., Gohlen vine field i)ens 12.9 bu*. N()rth western 
Dent corn 79.9 bu., Dakota White Flint corn 66.9 bu., and Disco .‘18 alfalfa 11,066 
lbs. Barley and oat variety and cultural plats sufi’eiN d such fieod dainagt' tliut 
results were largely negative. 

A secHling test with wheat showed a ratio of .^> peeks per acre to give tin* 
highest yield averaging 27.1 bu. per acre. 

In rotations condu(*tecI from 1912 to 1919, Inclusive, average acre yields weiH* 
as follows: Wb(*at in 8, 5, and 7-year rotations 21.8, 21.2, and 21 bu., resix'c- 
tively; wheat grown continuously 16.4 bu. ; wheat grown continuously with 6 
lbs. clover 13.8 bu. ; oats 5-year rotation 44.3 bu. ; oats 7-year rotation 58.8 bu. ; 
barley 7-yeiir rotation 33.9 bu. ; and fiax 7-year rotation 15.4 bu. 

Rain and flood i)rev(*nted uniform conditions in many of the ix>tato experi- 
ments, rendering breeding \vork and fertilizer tests of negligible value. It was 
noted that late varieties withstood summer floods l>etter than the early sorts. 
Large seed pieces and whole seed resisted flood as wi'll as drought belter than 
small seed pieces. Bin-selected seed withstood adverse conditions l»etter than 
field-run and run-out seed. Seed treated with corrosive sublimate before 
cutting and after cutting yielded 317.3 and 74 bn. per acre, respectively. Plats 
from seed infected with black scurf treated with corro.sive sublimate gave from 
88 to 93 per cent clean stt)ck. Seed treaU'd with forrimhlehyde proiiuced from 
75 to 81 per cent clean see<l and no-treatment plats but 48 per cent. 

Small whole (2 oz.), medium-sized whole (4 oz.), and large whole (8.8 oz.) 
potatt>es yielded 298,2. 232, and 226.G bu. per acre, res 7 )eetively, and the average 
weight of tubers produced was 5.14, 4.78, and 4.5 oz. The heaviest tubers were 
producwl on “ single-eye ” plats, where 1-oz. seed pieces yielded tubers averaging 
5.2 oz. in weight, 

[Report of field crops ivork at the Morris, Minn., Substation, 1919], 

P. E. Miller (A/innesoia Bta., Rpt, MorH.^ Bubsta., 1919, pp. 20-40, ftgs. S ). — 
The continuation of work previously noted (E. S. R., 42, p. 731), including 
variety and cultural tests with cereals, legumes, and potatoas, and various 
rotations with grain and hay crops, is reported. 

The highest yielding vari<»ties of crops tested during 1919 were as follows: 
Mindum durunj wheat 20.9 bu., Marquis wheat 17.9 bu., Minnesota No. 1507, a 
hybrid winter wheat, 11.4 bu., Kherstm oats 39.1 bu., Minsturdi, a six-rowefi 
barley, 34.3 bu., Minnesota No. 2 i-ye 23.4 bu., M. A. C. Robust field beans 19,4 
bu., Soysota soy beans 29 bu.. Rustler white dent corn 62.4 bu., Dakota white 
flint com 38.7 bu.. Early Ohio potatoes 64.6 bu., and Rural New Yorker late 
potatoes 88.5 bu. Besides showing the best winter resistance in 1918-19, Orimin 
and Turkestan alfalfa showed the highest yield for 1919. 
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Tn rate of seeding tests with winter rye, the highest average grain yields were 
secured from the xi.se of 70 lbs, per acre, and in date of seeiiing tests, when 
seeded on September 10. With winter wheat, the use of 00 lbs. sown on either 
September 3 or Septemb(*r 10 produced the highest yields, about 10 bu. of grain 
per acre, ^ 

Selection work with Minnesota No. 13 corn has so developed the strain that 
It will mature in about 110 days and produce an average acre yield of 50 bu. of 
air-dri c*d corn. 

Potatoes sprayed with Bordeaux mixture for early blight {Alternaria aolnni) 
produml an average of 105.2 bu. f>er acre ami those untreated 93.9 bu. Spray- 
ing resulted in a higher yield of larger and more mature potatoes. Level 
cultivation produced an average of 94.2 bu. of potatoes per acTe as compared 
with 89.1 bu. from ridged cultivation, indicating that level surface culture is 
best, at least in dry seasons. In a depth of planting test with p<»tatoes, plantings 
3 h». dc^p produced the highest yield, 2 in. deep second, 4 in. dt‘t‘p (bird, and 5 in. 
deep lust. 

[Heport of work with field crops in Montana] ( Vo'Htana Sia. Rpl. 1919 ^ 
pp, 20-2'^, ,Vl-39 ). — The contiunation of work similar to tliat previously noted 
(E. 8. It., k), p. 429) Is descrilied. The xvork conducted by tlie department of 
agronomy at Bozeman and the Fort Ellis farm and on the Mo(*casin, Huntley, 
and Havrt‘ Substations imiudetl variety tests of cereals, l(‘giiines, grasKses, root 
crops, and iiiis<*ellHneoiis forage crops; cnlturnl experiments with flax, sun- 
flowers, and peas; rotations; iiiheritanc(» studies with oats; and selection work 
with sunfhnvers. In a time of planting test o1 corn conducted in cooperation 
with the U. S. Departnieul of Agriculture, in which plantings of stweral varie- 
ti(‘s were nunle three weeks apart, no advantage aecrued from early planting. 

Results s(.*<‘ur('d by R. V. Cardoii at Judith Basin Substation (luring the 
driest season in its history are said to confirm experiences of previous years, 
('iiiplmsizlng tin* iini)ortance of crop rotation on the dry land of central Mon- 
tana. AVheut following ftillow or intertilled (Tojis yleldx»(i as high as 9 bu. per 
acre, w'hile in manj east‘s tluit following resuit(^l in tailure. Similar re.sults 
were sec’ured with oat.s, barley, and flax. The 11-year average yield of winter 
wheat slightly exceixled the 12-year average yield of spring vvlu^al. Kharkov 
and Turkey led llie winter varleth's with average acre yield.s of about 25 bu. 
Outstanding varieties with average acre yields for a period of years include 
Pelissier, a dtirum spring wheat. 11 years, 23.7 hn. ; Marquis, common w’heat. 7 
years, 22.7 bu. ; Sixty Day and Swedish St*lect oat.s, 12 ytnirs, each tdRuit 50 hti. ; 
White Smyrna and Hunnehen barleys, 10 years, 41.1 and 39.7 bn., respectively; 
and N. D. No. 1.55 (C. I. No. 19) flax, 9 years, 1.3.5 hu. 

The v'^ariegati'd group, such as Orinnii and Baltic, is sai<l to have givx^ii the 
best results of the alfalfa vjirioties tested. Although from a w’e(*k to 10 days 
later white sweet clover yielded a higher acre-tonnage than tin' .vellow type. 
Field peas averaged from 10 to 12 bu. per acre, aitd bronie grass and Af/tnpyron 
crUtatum showed promise among the grass(^s. 

Work at the Huntley Substation in eooj)eratu»u with the U. S. Department of 
Agriculture w^ns conducted by D. Han.sen in continuation of that noted pre- 
viously (E. S. R., 43, p. 435). A very dry season was experienced, a total of 
but 2.21 In. of ruin falling in April, May, June, and July. Early irrigation was 
required to start the spring seeded irrigated cror>s, with consequent reduction 
of yields. The hot season, however, gave large yields of pasture, ha.v, and 
alfalfa, some of the alfalfa plats yielding about 6.75 tons per acre. Dry land 
croi)s were said to he almost total failures except on summer-fallowed land. 
The average acre yields on fallow!^ were winter wdieat 13.8 bu., spring wheat 
6.8 bu., oats 4.1 bu., and barley 6 bu. The crops after corn were failures, 
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although in all previous j’ears the grainsi grown after com either equaled or 
exceeded those after fallow. 

[Report of work with held crops in the Virgin Islands, 1019], L. Smith 
{Virgin Islands ^ta. Rpt. 1919, pp, 7-10, 11, 12, IS^ H, pi. 1, figs, S), — This de- 
scribesj'the con tin nation of work along the same general lines noted previously 
(E. S. K., 36, p. 332) as conducted by the station, then known as the Agricul- 
tural Experiment Station of St. Croix* 

Sugar cane experiments included variety and fertilizer tests, trials of im- 
ported seed, and distribution of promising sorts. Cane S. C. 12/4 has given 
the best results in every test and is grown on the largest scales It has yielded 
from 25 to 80 per cent more weight than Illbbon and with juice of 10 per cent 
greater sucrose content. 

Cotton work was confined to tests of Sea Island varieties and selections. 
It is noted that nearly all of the (H>tton planted on the islaml is pedigree cotton 
selected by the station. 

'I'he ear-to-row method of corn improvement practiced by the station is said 
to have doubled the acre yield on the Island. While Hickory King gave the 
best results of all new kinds, varieties from thti United States did not approach 
acclimated sorts in yield. 

Madagascar, Lyon, velvet, and ('Janavalla beans all gave good results f«»r 
green manuring puri>(>ses, but Madagasc*nr beans ))ore no seed bet^auso of a 
fungu.s attack. Black Venezuelan was be.st in seed ))rodu(‘tion. Soils on St. 
Croix are not considered favorable to legume culture, 

Guinm grass, Napier grass, and Barbados sour grass {Andropogon pertmm) 
show promise of considerable value on the island, while Sudan grass and Para 
grass (Panicum barhinode) are not deemed desirable. 

Meadows for the Northern States, C. V. Pipkh utuI L. Oarrieb {U, jS. Dept, 
Agr., Farmers' UuL 1170 (1920), pp. IS, fig, /).— This publication discusses per- 
manent rotation and temporary meadows, suggests plant mixtures for meadows 
on vaidous types and conditions of land, and indicates cultural methods and 
field practices considered desirable in establishing meadows. A list of the 
more lm[K)rtant hay plants for the northeastern part of the United States, 
giving briefly their chief characteristics and uses, is included. 

Alsike clover, A. J. Ptkters {(•. 8'. Dept. Agr., Fanners' Bui. ttSl {1920), pp. 
25, figs. 8). — This rmblicatioii <lescrihes alsike clover, its adaptations, and uses, 
and discusses cultural practices employed in growing the crop for hay, in 
inixtures and as a companion crop, in pastures, meadows and sloughs, and on 
overflowed lands. Brief notes on crop pests and the u.ses of the crop for .silage 
and soli improvement, are presented, together with suggesticuis for the produc- 
tion of seed. 

Cowpeas: Utilization, W. J. Morse {U. S. Dept. Agr.^ Fanners' But. tl5S 
{1920), pp. 2S, figs. 8 ). — ^The use of cowpeas for human food, feeding purposes, 
hay, i)asture, silage, soiling, and soil improvement is di.scussed In some detail, 
and improved methods of harvesting and handling the crop for seed produc- 
tion and for hay are described. Considerable data secured in experiments 
conducted by the State experiment stations and this Department, Including 
germination tests, yields, and shelling percentages of the best varieties are 
presented, together with comparative analyses of cowpeas and other crops 
when used for hay. 

Milo, a valuable grain crop, B. E. Rothgeb ( U, S. Dept. Agr., Farmers' Bui, 
1H7 {1920), pp. 19. figs. 8 ). — ^The publication describes milo, discusses its his- 
tory, adaptation, varieties, and yielding ability, and indicates field practices 
and cultural methods employed in its production. Methods of storing the grain 
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and utllizinj? the crop are noted, together with brief accounts of diseases and 
Insect enemies. 

Experiments on the spacing of potato i>lants, F. O. Stewart (New York 
f^tate Sta, Bui, 474 (1920), pp. 3-32). — Experiments to determine the feasibility 
of employing close planting in the production of seed potatoes as a jljeans of 
improving the quality of the crop through a reduction In the average size of 
the tubers are descrilKHl. These tests consisted chiefly of comparisons of 6 
by 36 in. planting w’ith 15 by 36 in. planting grown in alternate rows during 
five seasons. At harvest time, the product of each row was sorted, according 
to weight, into grades under 1 oz., from 1 to 2 oz.,, from 2 to 12 oz„ and over 
12 oz., and the tubers of each grade weighed and counttjd. 

In different seasons, the total number of tubers over 1 oz. in weight varied 
from *11,847 to 62,6(X1 per acre for thin planting, and from 71,603 to 97,150 per 
non* for thick planting. The ditYerence in favor of thick planting ranged from 
29,281 to 34,550 tubers per acre. In total quantily of tubers over 1 oz. in 
weight, the yield varied, in different seasons, fn)m 144.5 to 340.8 bu. per acre 
for thin planting and from 191.8 to 384.4 bu. per acre for thick T)Iantlng. The 
difference in net yield (total yield iniiuis s<*ed) of tubers over 1 oz. in vreight 
varii'd from 24 9 to 46.6 bu. per aero, and averaged 34.7 bu. p(‘r acre, in favor 
of thick planting, oWir ont^-half of the difference (18.7 bu.) consisting of tubers 
over 2 oz. in weight. The average weight of tubers over 2 oz. in weight was 
foun<l to h(‘ reduced from 10.5 to 22.8 i>or cent by thick planting. For table 
use, the size of the tiila^rs of the crop from thick planting was considered 
superior to that from thin planting in 1914 and 1919, but in Ibe other three 
seasons the tubers from thin planting wwe the better In this resp(>ci. 

From the results of the experiment the author suggests that in tlu‘ produc- 
tion of sewl potatoes of varioth^s of the lliinil group, New York growers may 
well consider phmtlng consid(‘rnhly closer than 15 by 30 in., since thereby the 
net yield is likely to be increased and the quality of the crop impro\('d, par- 
ticularly tm rich soil. In the home seed plat th(‘ spacing in the row should be 
ns close as is consistent with roguing; hut for market purposes tht^ dil]i<*ulty in 
disposing of the small tul)ers may necessitate somewhat thinner planting, ex- 
cept on rich soil. roiatot*s grown in rich garden soil, for table use, may be 
planted as close as 6 by 30 in. with advantage. 

8eed potatoes improved by close planting, J, I>. Luokett {Yew Turk i^iate 
Sta. liul. 474, pop. ed., (1920), pp. 3-6). — ^I'his is a popular edition of the above. 

Irrigation of potatoes, W. L. Powers and W. W. Johnston (Oref/on f^ta. 
Bui. 173 (1920), pp. 28, ftps. 9). — Results of irrigation experiniems with ]>otatoes 
conducted from 1907 to 1919 in eastern and western Oregon are rept^rled. The 
work incliidtMl time, rate, and method of irrigation tests, effect of rotation and 
fertilizers on yields and water requirements, and other Trds<*eIhmiHms tests. 
Cultural methods and tield piTictices found profitable in prodiadng the iiTigated 
crop are described briefly. 

Bainfall for the growing season, April 30 to October 1, was 5.5 iu., and the 
average evaiwratlon about 24 iu. for the period. The Willamette silt loam 
on which the exi)eriments w’-ere conducted has a maximum capillary water 
content of about 84 per cent, an <»ptfnium moisture content of about 24 jier (‘ent, 
and a wilting point of about 14 per cent. The njinimum moisture content under 
field conditions is 10 or 11 per cent. 

Irrigation gave a higher seasonal soil moisture (*ontent, and this was asso- 
ciated with higher yields, an average of 222.2 bu. being produced with irriga- 
tion as compared with 122 bu. without irrigation in a 7-year trial. Two irri- 
gations proved better than the same amount applied with one heavy irrigation 
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for potatoes. Most economical returns were secured with frequent irri- 
gations providing a uniform ni(»isture content, tliree Idn. irrigations applied 
Id days apart giving a yield of 38.6 bu. to the acre-inch. 

The authors found that tlie best time to irrigate potatoes on this particular 
soil waj(. when the moisture content in the first foot dropped to the 20 per 
cent point in pereoiilage dry weight 

Potatoes have yielded mr)st economical returns wlien the depth of water 
applied per season was 6 In. In wet seasons and 2 or 3 in. In dry seasons, 
while the maximum yields of tubers have been produced witlj 3 or 4 in. in 
wet seasons, and 0 in. in dry seasons. Application of 9 in. deidh decTeased 
the yield below that obtained with 6 in. of irrigation. 

Water cost of dry mutter or water r<»quirement uiider field ctmditious is said 
to have been greatly reduc<Hl by the use of a moderate amount of irrigation. 
Water requirement varied about the same as the most e<’onoffiical return per 
acre-inch, and increased above tlu* most economical yield per acre-inch. Pota- 
toes on irrigated legume sod possessed a water reciuireiiumt about 25 per cent 
below that t)f potatoes on dry farmed legume sod land. 

q'he tests indicated that water requirement can be greatly reduced in irriga- 
tion farming by practicing a good rotation, including legume crop*<, by using 
good varieties, by maintaining a good state of fertility and tilth, by irrigating at 
just the right time in the proper amount, and by practicing good general farm 
raetliods. 

Proper Irrigation did not Injure the palatabiiity or nmrkelal>ility of i)otatoe.s, 
and it dweased the percentage of culls. Twelve years’ irrigation has had 
litth* apprccUibU‘ effect upon soli acidity or the content of available plant footl. 
Soil temperature was lowered by irrigation more than by shading, or above 3® 
in the surface soil of potato jdats. H<*avy irrigation caused a higJu'r proportion 
of vines to tubers, increased tlio moisture content of tlie potatoes, and, as sliowu 
by analyses reported, decreased the starch, protein, and other constituents ex- 
cept fat. Differences in palatabiiity were very slight. 

In central Oregon experiments, potassium sulphate increased tlm yield per 
aertMUch from 24.5 bu. on untreated to 39 bu. on treated land. lu eastern Oregon 
exi>eriments, irrigation of 5 to 9 in. deptli an acre has given the best n^sults in 
several of tlie potato i)roducliig sections, and frequently the best returns have 
been obtained with 6 t<» 8 in. total deptli in 2 or 3 applications. 

Kice investigations, F, O. (jUiCKKAO {Louimmia livL 172 {11)20), pp, 

3-87, fifis. 35 ). — Fertilizer tests and rotation exiKTiments with tlie rkxj crop eon- 
du<*ted in cooperation with the Office of Cereal Investigations of the U. S. 
Department of Agriculture are described in tliis bulletin. < Cultural methods, 
field ]>ra dices, and irrigatUm procedure followed in growing the crop, instruc- 
tions on home mixing of fertilizers, and the eradication of red rice and other 
weed pests are discussed, together w'ith notes on insect pests and diseases, in- 
cluding Notes on the Kice Water Weevil {Linsorhoptrus simplex Say), by J. L. 
Webb, previously noted (K. S. R., 33, p. 257). 

Fertilizer t(*sts conducted from 1910 to 1010, Irudusive, indicated that 16 per 
cent acid phosphate at the rate of 200 lbs, |)er aero gave the best results with the 
late varieties such as Japan and Wright. The culture of rice through the use 
of phosi)hate fertilizer is not considered profitable when continued longer than 
5 or 6 years. Phosphoric acid seems to be the best fertilizer for all croi>s on 
reclaimed marsh land. 

Nitrogen is judged of value with the early varieties such as Honduras and 
advantageous for othei* varieties in small quantities on land In run-down 
condition. Most rice land needs vegetalile matter, but potash did not seem to 
be required in the form of commercial fertilizer. 
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From 7-yeai*s* work, it is concluded that short rotations of 2» 3, and 4 years' 
duration do not seem prolitable because of the high overhead exr)ense entailed 
by frequent change from rice to upland crofw. Deep drainage ditches, necessary 
for upland crops, must be filled and the entire area leveled in contour for rice. 
Corn Is not considered an effective crop for cleaning rice land, a>s red rice pro- 
duces seed after corn has been laid ]>y, and soy beans or cotton are reconimended 
in Its stead. 

The estimated cost of prodiuMion of an acre of rice ranged from $27,2(i in 
ItnO to $31.95 in 1917-18. 

Field experiments wliich incltided the soy bean, li. 1 Iaktw?:[.l (Rhode 
Inland Rta. IluL 183 {JU20), pp. 3-Hi ). — Varieties of soy beans are classilled 
into small, medium, and large yitdding groups on the basis of production of 
beans rather than <if vines, and info early, medium, and late maturing beans. 
Ilaberlandt, Austin, and Swan \arie1ios have proved lU’omising, combining 
silage i)roductI(ni with ability to Iteai* viable se('d. 

When soy beans wen* mixed with corn to increase the protein content of the 
silage, tind comparisons madt* by growing the two crops separately as well as 
<‘ombined in the <lrin. It was found that an insiillicient pn»portion of beans 
was obtained by plaiding the crops together in the same drill and That corn 
derh(*d no advantage from llie coinpaidonsbip. Where a lixe«l ratio of soy 
beans to corn is required for the silo, it is urged that tlie two (‘ro]>s be planted 
separately. Previous work along this line ha.s be<‘n already noted (E. S R., 40, 
p. 135; 4i, p, 321. 

When drilled for hay, soy Is'ans yielded 1.8 tons and cowpeas 0.75 ton; 
broadcasted the crops yielded 1.8 tons and 0.0 ton, re.speclively. Grown in 
12-in. p<»ts for the ccnisecntive summers after winter vetch was grown in 
the greenhouse in the wirders and turned into the soil, covviusts |»roducetl 23 
])er cent more* dry material than the soy beans in an exiyeriment noted pre- 
viously (E. S. H.. 20, j). 722). 

(^nicerning the rest»onse <»f soy beans to siH‘cial soil conditions, it was shown 
that although nitrate of .soda did not decrease tin* growth, it did tlecrease the 
w<»jghl of bacterial nodules. Soy l)ean hay from lime<J plats eontnined a higher 
lK*rceiilage of nitrogen than tliat taken from unlimed plats. The effect of dif- 
ferent kinds of lime on <vrt:iin ingredients of .soy beans has been determined and 
their lime re<iuirements <*oiui)are<l with those of otlier crops in earlier work 
already noted (E. S. R., 32, p. 322). 

The ability of soy beans to supply their needs f<u* phosphorus, where none 
had been added to the soil for a quarter of a <‘entiiry, was found lo rank Ixdween 
that of carrots, which obtained tbelr full requirements, and turrHi)s, which were 
practically unable to grow without phosphatic apiili(‘a(ion. Soy beans derived 
Iw^o-thlrds of their pottissinm needs from a soil so deti(*ient that mangels could 
only oldain abmit one-fourth and summer squash about one-tenth of their 
requirements. 

Sugar-beet «e<^d isrfowlng in the Rocky Mountain States, W. Twacy, jr. 
( iSf. Dept, FiirmenC BnL 1152 (1920), pp, 21, fif/H. 15 ), — ^This publication 
comprises a detailed discussion of the cultural and field practices and harvesting 
and storage methods involved in the commercial production of sugar-beet seed 
In the Rocky Mountain States. 

Perennial peppergra-ss, a noxiou-s weed in Colorado, A. K. riarFitsEN and 
H. T. Buruick (Colorado SIta, But. 26^ {1920), pp. S-IO, figs. S). — T*erennial 
peppergrass (Lepidium drahu) and it.s distribution and methods of dissemina- 
tion are described and methods of eradication and control discus.sed. Suggested 
control methods include clean cultivation, hogging, grazing, and smothering 
with roofing or other material. 
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t Horticultural inveatigatious in Alaaka], C. C. Gbokgkson, i\ H* Benbon, 
(r. W. (JA8SKR, M. I). Snoikirass, and F. E. IIadbr {Alaska Hias, Rpt, 1918, pp* 
13, 31-Sl 0^. ^9, 80. 81, 90-il8. pis, This is the usual progress 

report on varietal and cultural experimentB with fruits, vegetables, and orna- 
mentals at the Sitka Station and at the branch stations, with extracts from 
letters of settlers and others regarding results obtalnetl from the seed and plant 
distribution and other plantings (E. S. 11., 41, p. 40). 

The work with orchard fruits has continued to yield unpromising results. 
At tlie Sitka Station, apple trees blooin(Ml and sot fruit fairly well hut the cold 
rainy season prevented them from maturing. Cherries bloomed profusely, but 
set little fruit, which did not mature. Of the small fruits, raspberries, goose- 
berries, and currants did well. Thus far, dewberries, hlackl)eiTles, and eastern 
crani>erries have failed. 

Breeding work with strawberries was continued. Tlie majority of the hybrids 
fruiting last year had the wild berry of the interior {Profwna plntypctala) for 
one of its i>ji rents, usually the male parent. The fruit of only a few plants com- 
bined good siKO with the rjrovailing high color, fine flavor, and firmness. These 
plants were saved for further testing. One of the best hybrids so far pro- 
duced has resulted from crossing the Magoon, a well-known strawberry on the 
Pacific Coast, with the pollen from the wild plant of the interior. The berry 
is large, deep rtHi color throughout the surface and flesh, of good quality, and 
firm enough to stand shipment. C’outrary to the general results secured from 
the salmonherry-raspborry cross, one plant from a cross made in 11)10 which 
fruited for the first time the past season promises to he of value. The berries 
are Balmon colored and of good sizt» and pleasant flavor. Tlie plant is a strong 
grower and shows some of the characteristics of both parents. 

The usual notes are given on varietal tests of vegetables. A l(*st made of an 
advertised method of growing potatoes in pens or cribs is noted on page B2fi. 
Notes are given on rwently tested ornamental trees, shrubs, and perennial and 
annual flowers, including a list of hardy roses and other perennials. 

fRcpoiii on jhoi*ticultaral investigations at the Crookston, Minn., Sub- 
station], C. G. Set.vtg (Minnesota Sia,, Rpt. Crookston i^ubsta., 1919 . pp, 2-}- 
29 ). — A brief statement of results secured in 1910 in variety tests of garden 
v<*getahlea and orchard and small fruits, including a note on progress made in 
shrub and tree planting investigations. 

[Report on fruits, ornamentals, and vegetables], P. K. Mitj.er {Minnesota 
^1a., Rpt. Morris Sfubsta., 1919, pp. 2 )' — progress report for 1919 

on variety tests of fruits, ornamentals, and vegetableB under trial at the West 
Central Sub.station, Morris, Minn. 

(Report of the] department of horticulture, O. B. Whipple {Montana 
Sta. Rpt. 1919 , pp. ^9-5/).— The results thus fur secured in line selection work 
with potatoes have not l)een such as to recommend line selection us a satisfactory 
means of potato-seed improvement. Additional evidence has been secured upon 
the existence of intermediate degenerate tyi^es (E. S. K., 43, p. 46) and on the 
importance of planting the seed plat on the tuber-unit plan. The at'ason’s data 
also emphasized the need of giving more serious consideration to vine character- 
tics rather than yield records In t^electing potato seed. 

Studies of ])remature seeding in celery Indicate that Vhere plants are moved 
to cold fratiKis early, premature seeding is evidently the result of long ex- 
posures to low temperatures which check the growth of the plants and not to 
short exposures to temperatures near the freezing point. In a variety test of 
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corn, Nnetta field corn and KarJy June aweet (*orn were the earliest varieties. 
Seed of Golden Bantam, secured from 17 difCeront sources, showed a variation 
in yield of from 03 ears to 400 ft. of row for the bast strain to no ears f(»r the 
poorest strain. The five highegrt yielding varieties of dry beans tested were 
Hidatsa Indian), Great Northern, Arikara (Yellow Indian), Whittaker, 

and Pilot 

In cabbage storage experiments, the varieties storing best were Danish Ball- 
head, Danish Uoundhoad, and INTaminoth Hock Red. Cultural tests of onions 
gave results in favor of levcd cultivation. The station’s selection of Earllana 
tomato yielded 10,rM4 lbs. jht acre as conipared with a yield of n.Olli lbs. per 
acre from Earllana seed procured from another source. Sonu* viiK>pruniiig tests 
with squashes and pumpkins indicated that luaining favors the setting of 
pumpkins hut is of no advantage in the case of Tluhhard s<piashos. 

Of tb(" storui fniits recently planted at the station, the plums Opata, vSapa, 
Ilanska, and DeSolo produced very g(U)d crops. The young wood of the first 
three varieties kilhMi hack somewhat, hut without seriously reducing the fruit 
croi). The DeSoto tro(*s apfK^ar i)erfeclly hardy. Cano fruits and gooseberries 
suffered considerable winter injury, whereas currants fared sotnewhat belter. 

Report of vegetable gardening w^ork, L. G. SrHERAiBiKHouN (New Jersey 
Stas, Ifpf. pp. />/. J).— An outline is given of various projects under 

way, including data on a study of beet varieties. This stud.v has shown that 
there are great differences in habit, growth, and in character of foliage at 
different stages of growth, and under different environm<»ntal conditions. Many 
strains shovN(*d uniformly distinct varietal characteristics, while on tlie other 
hand many others slK»wed great lack of uniformity in shape and color of the 
roots, and of characteristic bdiage. 

In a suckcM’ing experiment with Dowling Mob sweet corn, a table is given 
showing the* i)rnportion of seed corn to cob in five ciitTerc'nt bushel lots of this 
variety. The unsuckered rows of com gave the heaviest yiedds. 

[Report on horticultural investigations], (\ H. f’ON.xoRH (Neiv Jersey Stas, 
Jfpt. jytiK pp. 77, pts. 8k — O bservations are given redative to the 

effect <d’ the mild wintc'r of 1018-19 and early spring frosts on fruit buds. 
Breeding work with carnations was (‘ontiuiied during the year, and about 300 
secHlliiigs were obtained. Some of the varieties seem to carry a factor for 
sterility, which cu’ops out in and D.:. A furthcT fact noted is thal two varieties 
under observation, White Perfection and Matchle.ss, lose the male sexual quality 
during certain periods. ScH'dlings of White Perfection carried to Fa and 
lose the male characters entirely. 

Tabular data are given sho\^ing fruit-growth measuremeuls of peaches made 
at Vineland in 1918 and at New Brunswick in 1919. The measu rein cuts for one 
year indicate that temperature and rainfall do not exert very imudi iiifluence 
upon the growth of the fruits. Growth of fruit is quite definitely divided into 
three stage.a: Rapid development of the fruit for al)out 45 days, apparently due 
mainly to increase In size of the seed part ; rest period, during which the seed 
is formed and the stone becomes hard; and period of rapid growth of flesh 
to maturity, beginning 4 to 5 weeks before ripening time. 

A considerable number of pe^ieh seedlings resulting from self- and cross- 
pollinations came into bloom in April, 1919. As indicated by tabular data here 
presented, almost all of the seedlings of each cross came into bloom before 
April 15. A few trees of Certain crosses showed the desired (imility of blooming 
as late as April 20. The yellow-fleshed smllings setmied to lack vigor, hut 
wherever white-fleshed varieties were crosseti on yellow, a great increase in the 
vigor of the trees is noted. Observations thus far made indicate that the size 
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of petals in the blossoms of the peach behave as a unit character in Inheritance 
and apparently follow the Mendcllan ratio, with the lar^je-petaled form domi- 
nant. Th(‘ "Liberty” jx^ach, which originated on the College Farm in 1911, 
as an opeii-iK)llinated seedling of Miss Lola, is deskTib(‘d. It is the earliest 
freestone of commercial importance, and is being distributed among New Jersey 
growers. 

Horse-radish a rash crop, J. L. Stahl (Washington ^ta.. West. Wash. Sta, 
Mo. Hul., H (li)20), No. 8, pp. JlJf, 1J5, figs. 2).— Concise directions are given for 
growing, harvesting, and marketing horse-radish. 

Study of the cost of tomato production, F. App (New Jersey i^tas. Rpt. 
1919, p. 298). — Th(' average results of a study made in 1918 of the cost of pro- 
duction of tomatoes in six southern counties of New Jersey are here tubulated. 
The average total cost per acre was $131.17. 

Cellar storage of vegetables, J. B. Keil (Mo. Rut. Ohio I8ta., 5 (1920), No. 
10, pp. 2(i6-‘2(i0). — Practical instructions are given on the management of the 
farm storage cellar. 

[Orchard cultivation tests at the Montana Horticultural Substation], 

H. THOKMUoii (M(jnton(i Rpt. 1919, pp. 30-41 )‘ — lo the orchard ciillivation 
exi)eriinents one plat laid received continuous clean cultivation for (dght years 
and the trees were in very bad conditiiui at the end of this time. Now, after 
two cover crops of peas and one application of uianun*, about 10 two-horse loads 
per acre, almost all signs of so-ealled "rosette” have disnpj>earc‘(l from all but 
the trees worst affected, and they are rapidly regaining their natural vigor. 

Orchard cover crops, J. Ohkamp (Indiana Rta. Rut, 248 {1920), pp. 41, 

6 ). — This bulletin presents the results of experiments with orchard cover crops 
conducted by the station, largely since 1914, althotigh st)me of the data are 
based on the expi'rinients started in 1’he experimcavtal plats are IcKiated 

on a loam soil in an orchard now eight years planted. The trees receive an- 
nual clean cultivation, the cover crop occupying the ground from the time cul- 
tivatJuu ceases in summer until it is resumed the following spring. The list of 
oroi>s grown made possible comparisons between winttjrkilliug nonlegiimes 
(buckwheat, millet) ; a winterkilling legume (soy beaus) ; a hardy nonlegume 
(rye) ; hardy legumes (crimson clover, winter vetch) ; and an early v. a late 
planting of a hardy nonJeguine trye). The i>rinciTMil results thus far se(nire<l 
in this work are summarised as ftdlows: 

" The crop residues returned to the land by each crop have been determined, 
and they show that early rye, vetch, millet, and buckwheat rank high In the 
amount of dry matter and nitrogen returned, while soy beans, clover, and weeds 
rank low, in the order mentioned. The frees on the early rye, vetch, millet, 
and buckwheat plats have made significant gains in trunk girth ; and these plats 
rank In the same order with resid'd to tlieir girth gains as tliey do with resivect 
to their crop residues. The s<»y bean, clover, and weed plats show smaller and 
less important gains as compared to the check plats. TIhj two years’ produc- 
tion rec(»rds are extremely variable and less conclusive. 

" There is a striking relation between the crop residue, the nitrogen in the 
crop residue, and growth and production. It can be concluded from the data 
presented that that (Top is most satisfactory as an orcliard cover crop which In 
the locality under consideration gives a consistently heavy growth of vegetation, 
relatively rich in nitrogen. 

" The results indicate that the first wet*k in Octoberds too late to plant a cover 
croi) and obtain the Ix^sl ('fPc(»t in the orchard. The immediate effect of a vigor- 
ously growing cover crop is to deplete the soil moisture In the fall, and If the 
vegetation winterkills, the dead covering acts us a mulch iu the spring to 
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conserve the moisture, but if the ^rop Is one that winters over and starts vig- 
orous growth in the spring, a depletion of moisture may take place. There Is 
no conclusive evidence to show that these factors have excrt^Mil a material 
difference in the behavior of the trees, although moisture depletion in a dry 
spring may be a disadvantage. 

** A cover crop can be said to protect the soil from extremes in temperature, 
resulting in a more uniform condition and maintaining high minima and maxima 
temj[>eratures in the fall and winter and lower temperatures in the spring than 
bare ground. Cover crops in general have prevented as deep freezing f)f the 
soil as occurred In bare ground. The soil analyses cover only a brief period 
and are not conclusive.*’ 

Considtjrable tabular data, showing yearly increase in trunk growth by trees, 
yearly production by trees, soil moisture, precipitation, and air and soil tem- 
peratures, as well as humus and humus nitrogen present, are appended. 

Tree surgery, J. F. Coi.i.iNS ([/. />rpf. Agr., Farmers* Bui. 1178 {1920), pp. 
32. pgs. ^?4).—This Is intended primarily as a guide for those who desire to 
take care of their own trees or t(» superintend such work. It discusses the 
danger of neglected tree w<»unds, summarizes the fundunumtal principles of 
repair work, and outlines some of the l>etter methods of treating injuries, re- 
moving dead or diseased limbs, and repairing decayed spots in the trunk or limbs. 

Plant-food investigation, i\ S. IIeckwith (New Jersey Stas, lipt. 1919, pp. 

— A jjrogress report on the fertilizer investigations with cranberries 
at Whitesbog, N. J. (K. S. R., 42, p. 837). The conclusions here i)resented are 
<‘sscijtially tlu)se noted from another source (E. S. R., 42, p. 441), except that the 
present report furtljer emphasizes the relatively small value of potash treat- 
ments and gives first place to steamed bone and rock phosphate instead of acid 
ph<>sphat4‘ as souives of pliosjjhoric a<*id for use on Savannah cranberry bogs. 
A complete formula re(*ommended for Savannah bogs api>ears in a paper pre- 
parenl subseqmmt to this report (K. S. R., 44, p. 146). 

fXoies on coconuts, citrus, and papayas), Ti, Smith {Virgin Tslamtfs Sta, 
h*pt. 1919, pp. Vt, 15, figs. 2).' — Experimental plantings at the station indicate 
that coconut gr<»ves may readily be established in sugar cane plantations witli- 
out sc^riously reducing the cane crop while the trees are coming into hearing. 
Plantings of lime trees established at the station a few years ago are proving 
fairly successful, altliough rhe trees are badly attacked by scale insects during 
dry weather ami some suffer from die-back. Of a lot of budded orange and 
grapefruit trees imported from Florida, a few have survived, though severely 
suffering from dlt^-back, and are making moderate growth. Plantings of paimyas 
have be(»n successfully maintained for several years. 

Asexual inheritance in the violet (Viola odorata) , R, D. Anthony (Vote 
Vorfc Slate Sta. Teeh. Bui. 76 (1920), pp. 3-55. pis. Jf. figs. 8).-dlesnlts are 
given of a study conducted during the past fiv<' years with the double violet. 
Mary Louise, which is propagated asexiially. Special attention was paid to the 
effect of .selection upon the length of the blossom stem, and also to the inheritance 
of high and low yield. The study as a whole was conducled with special refer- 
ence to Its bearing on the Improvement of fruit varieties and their asexual propa- 
gation. Starting In 1914 four selection groups were made: Long-stem plants of 
high yield, long-stem plants of low yield, short-stem jdants of high yield, and 
short-stem plants of low yield. 

Two sets of chni'ts were hsed and are here presented, one where the yield and 
stem length of Individual plants or of clonal groups are correlated with vigor, 
and a second series showing the influence of IwatJon in the house upon yield, 
stem length, and vigor. The length of ail blossom stems is reported in 0.5 in. 

83697‘*-~21 4 
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units imd this unit is employed in the charts. Correlation tables are also given 
for the three factors for the entire house for each year of the experiment and 
for each of the four selection groups for the lUnSt year. 

Environmental factors caused considerable variation within the same green- 
house, especially the first year of the experiment. The second year, the vigor 
and yield were approximately the same for the long-high and short-high groups, 
but there was a lower stem-length average in the short-stem than in the long- 
stem selection. This second year four plants were grown from every plant se- 
lected as ii parent the first year. The record of these four plants showed that 
many of the first selections, based on the performance of one plant and without 
a knowledge of its vigor, were not correct. 

“ The third year the two high-yielding selections gave a ►slightly higher yield 
than the low selections, but the difference was less than twice the probable error. 
At the same time in the two hlgh-yleldlng selections the difference in stem-length 
in favor of the long-stem group was about five times thc^ probable error and In 
the low-yielding selections about nine times. 

“The fourth year there were supposed to be d4 plants from a common parent 
in 1914. In the long-stem selections, the high-yielding group averaged ;1.108± 
0.441 blossoms more than the low yielding plants. In the short-stem selection 
the high-yielding plants averaged 5.787±0.478 more than the low-yielding plants. 
In both the high-yielding and low-yielding selections the long-stem plants aver- 
aged, respectively, 0.301±:0.030 units and 0.495±0.04l units longer than the 
short-stem plants. 

“The fifth year of the experiment, in the long-steni selections the high-yielding 
plants averaged 1.847±0.7-04 blossoms more than the low-yielding plants. In 
the siiort-stern selections the high-yielding plants showed a gain of 4.070±6.707 
blossoms. Tlie long-stem groups in both the high and low yielding selwtions 
gained 0.3C8±(),040 and 0.340±0.048 units, respectively, 

“The process of selection has really been one of isolation wdiereby certain 
clonal lines have been selected out of the miscellaneous poi)ulation purchased in 
1914. We seemingly have proved only the existence of usexually inherlttMl 
differences which probably wore present b<‘for(' the experiment was begun. No 
attempt has been made to find when or how .such differen<‘es arose. 

** Though the existence of such differences in the violet makes it so<jm mor<* 
probable that there may be diflVrences within a single variety of any fruit, the 
labor and the technical difficulties involved render it inadvisable for a nursery- 
man to attempt to find beneficial variations among fruits by bud selection.” 

Plans for continuing the experinuuits for another five years to test the fixity 
of the clonal lines are briefly described. 

FOEESTUY. 

National Forest areas, June 30, 1920 {IJ, S, Dept, Agr,, Forest Berv„ 
1920, pp. 8).— A statistical report on National Forest areas, national monuments, 
national game preserves, and lands acquired in White and Appalachian Moun- 
tains under the Weeks Act to June 80, 1920. 

The forest of Haguenau (liul, Boc. Forest, Franche-ComU et Belfort, IS 
(1919), No. If, pp, in-1Jf6 ). — A study of this French forest, including informa- 
tion of a general nature and the management detail®. 

Reforestation in Belgian Kongo, J. Olaessknb (Bul>, Agr, Congo Beige, 10 
(1919 )f No. 1-4, pp. 7.9-83).-— A short discussion of methods of conservation and 
reafforestation as applying to conditions in Belgian Kongo. 
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Keji^lonal spread of moisture in the wood of trees. — TT, Moisture-spread 
in a graft-region, W. O. Cbaib (Nolen Hoy. Hot. Gard, Edinh., 12 (1920), No, 
1)9^ pp. 187-190, pi, 1). — Coniiutiiiij? a i»revioiis paper (E. S. R., 40, p. 541), the 
author states that newly felled timber, especially when seen in median longi- 
tudinal sec'tion, gives a visible demonstruliuu of the distribution of moisture. 
Grnplis cotistructed from the appearance of such longitudinal sections corre- 
sj[>onded in their main delaiLs with graphs constructed from calculations fol- 
lowing the drying of the sections. To illustrate moisture-distribution as gauged 
by visual examination, a photographic plate is given of a section through the 
graft-region of a newly felled white beam tree i^<orhics aria ). 

DISEASES OF PLAKTS. 

Department of botany and bacteriology, 1>. R. Swincu.k (Montana ^ia, Ept. 
1919, pp, 24-20 ). — Notes are given of w(u-k conductcMi under the dir<x'tion of the 
author, which inedudes a survey of the State for the eradication of barberries, 
Studies of potato diseases, and experiments to determliu' tht' elTects of arsenic 
on the bacterial flora of the soil. 

Tt Is said that tlie State has i)een th<»rotighly canvassed and practically all 
barhoiTies ljav(* been removed. 

A tiumber of iiottito disease's have been studied, particular at tent ion being 
paid to iKitalo wilt During the season a study was made of the species of 
Fusarium tlutt are known to cause wilt and dry rot of potatoes, and the author 
reports that at least 8 or 10 species of Fusarium of this <*haracter are repre- 
s(*nted in Montana and that F. trieotluTioidcH is tlie most common sixties. 

Report of the specialist In plant pathology, December 1, 1918, to June 
UO, 1919, T^. IM. Ma.snky (A'f'W’ Jtrsfy i^tas, Rpi. 1919, pp. 277-287).— A report 
is given of exiension work for the control of diseases of sweet potatoes, white 
potatoes, asparagus, eggplant, and lettuce. 

For the control of iettuce, demonstrations were carried on in which the soil 
of live cold frames was sterilized with formalin. The formalin solution w7is 
applied with a sprinkling can and the t related area immediately covered with 
straw mats, which were left in place for 86 hours. 

Excellent results were obtained from the use of formalin, e.specially in the 
seed bed, where ahsolulely no lo.ss from damping oil’ occurred in soil which 
was treated as descrilu'd above. Tt is estimated that at a cost of $17.50 for 
the treatment a crop worth $500 was save<l. 

Report of progress In demonstrations on the control of diseases of 
potatoes, sweet potatoes, truck crops, forage eroi>s, and related plants in 
New Jersey, for the period April 1 to Deceiiib€*r 1, 1918, L. M. Massey 
(New Jerney Kian, Hpt. 1919, pp. 5.9, — A report is given of demonstration 
work in spraying various truck cropa for the prevention of diseases. 

The experiments on the spraying of potatoes show<Hl that under the condi- 
tions obtaining in New Jersey it does not pay to spray early potatoes with 
Bordeaux mixture. Tomato spraying experiments Indicated that spraying with 
resln-fish-oil-soap Bordeaux mlxtun^ for the control of letif spot will result 
in most eases in increased yield, although the period of the ripening of the 
fruit will be delayed from one to two weeks. Du account of the delay in the 
Hl>enlng of the fruit, sprgylng is de^mied of questionable value for tonmt<a>s 
grown for early marketing or for late canning purposes. It is estimated that 
in sections where leaf spot is prevalent an average increase of a ton or more 
of fruit per acre may be expected from spraying. 
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List of plant diseases, M. T. Cook {New Jersey Stas» Rpt 1919, pp. 52&^BS, 
pi ft. 0), — A list is given of the more important diseases which have been re- 
ported during the year. 

Saprophytic and pathogenic microorganisms, D. Cabboxe, B. Qxtabella, 
and G. Ventubblij (Rlr. Biol., 1 (1919), Nos. 2, pp. 222-^45 : M, PP- 499-428). -- 
Critical and exptTiinental notes are given regarding selected bacterial or ba- 
cillar pathogcnes, with a bibliography of aboijt 75 titles. 

[Plant diseases in Mysore, 1918-10], C. Cotjiman (Mysore Dept. Ayr. 
Rpt, 1918-19, pp. 17-20 ). — Studies on spike include the effect of grafting and of 
fertiliziTs. Analysis of spiked sandal leaves showe<l a deficlen(?y of nitrogen. 

Zizyphas wnoptea, which apparently suffers from a disease somewhat similar 
to spike in sandal, shows a resemblance between diseascnl leavers and young 
healthy leaves, indhating a state of arrested development ns in sandal. An 
exi)erlment imdor way shows a ZiJsy pirns plant to which spike has been com- 
iimnicatod from sandal by grafting, and experiments are in progress attempt- 
ing to show w’hether budding spiked upon healthy sandal will eommuidcate the 
disease. Crotalaria growing (presumably) as host to spiked sandal .show'ed 
the same symptoms (small leaves, starch, €‘tc. ), hut connection between the 
roots of the two eould not bo made out. Kxtraet of spiked sandal leaf showtMl 
a rod-shaped organism after i)assing through a filter candle. Inoculation with 
this organism produced no spike symptoms. 

Observations ar(‘ brietiy not(Hl on a disea.se of cotton ass(K*iated with small 
leaves and starch in the tissues; u C<involvuhi<‘e.'e .showing witches' brooms; 
stump rot, leaf rust, and black rot of coffee*; a koleroga (liiytophthorii) on 
wild tigs IFietr^ hisj/ida) ; and a iiileJaviopsi.s disease on plantains. 

Making Bordeaux mixture, and some other spraying problems, W. S. 
Fifj.ds and 1. A. Ki.liott ( \rh'ansa.s ^7</. Ihil. 172 (1920), pp. S-12. fly. /).— The 
authors have inv(‘stlgotecl the best methods and conditions for making Bor- 
deaux mixture, the effect of water hardness uj)on the suspension of ingredients 
ill certain spray mixtures, and the amount of arsenic in solution in spray 
mixtures. The work with Bonleaux mixture is largely a duplication of tliat 
carried on by Butler (E. S. K., 32, pp. 242, 243). 

The authors claim that the best met Inal of mixing the ingredients in pre- 
paring Bordeaux mixture is that, of pouring a very dilute solution of copper 
sulphate into a thick or strong lime .solution. Tt is recommended Llial old 
Bordeaux mixture should not be used for spraying trees or plants. Old stock 
solutions of Jirne and eoiifier sulphate, however, can be utilized provided they 
are pixiperly kept and not mixed until used. The degree* of water hardness 
was found to have no appreciable effect uiion the precipitation of Bordeaux 
or Bordeaux-l(*ml-arseriate mixtures, or on the sedimentation of lime-suUihur* 
lead arsenate solutions. The use of mmldy water for prefiaring these hoIu- 
tions is t<» be av(aded. Tlie amount of arsenic found in solutions of Bordeaux 
mixture or lime-sulphur mixtures, when either acid or neutral lead arsenate Is 
us€»fl, is said to be small. 

A prellrniiiiiry note on the germination of llrophlyctis alfalfae, C. B. 

S(OTT (SV iewee, n. ser., 52 (1920), No. 1540, pp. 225, 2^6*).— The germination and 
subsequent development of the resting spores of U. alfalfw are described. 

An invasion of black cereal rust, C. Campbell (Atti R. Acmd. lAncei, 5. 
Her., Rend. Cl. m. Fis., Mai. e Nat., 28 (1919), /, No. 5-4, pp. 142-145).— Black 
cereal rust (Puemnia yraminis) broke out In a region previously free therefrom, 
appearing in case of three Berber! s plants to have been carried to wheat by the 
prevailing winds from infected plants in two cases and by winds varying in 
direction in the third ease. Destruction of these plants was followed by freedom 
from black rust and normal crop yields. 
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Ftini^cidal dustsi for control of smut, W. W. Mackie and F. N. Brigos 
n. ffcr., 52 (1920), No, JSoS, pp, 5^0, S^fl ). — Aftor cnlllnj? attoiition to 
the injury to seed grain from the customary treatments with formaldehyde and 
copper sulphate solutions, which is said to be greater In arid regions than in 
humid ones because of the more frequent rux)turing of the seed coats of the 
grain during thrashing, the authors give an a<!Cuunt of ex|x‘rini(*nts with Little 
Club wheat treated with solutions and dust preparations of fungicides. 

The experiments were repeated from 2 to 9 times and the average effect on 
germination and smut occurrence was tabulated. The grain was treated with 
formaldehyde, <*opper sulpliate, and coi>per sulphate and lime solution, and 
with dust preparations of copper carbonate, copper sulphate, copper sulphate 
and calcium carbonate combined, and c(»pper sulphate* and lime dusted sepa- 
rately. Two ounces of the dust per bushel of seed was required. 

Itow plantings w^ere made, the setnl harvt^sted and thrashed, and the per- 
centage of smut determined. Very favorable results M^ere obtained by the use 
of the dust fungicides. Copper sulphate dust when mixed with etpial parts of 
calcium carbonate controlled smut attacks due to seed-borne spores without 
damage to germination. Copyx^r carbonate dust was eiiually effective. The 
dusts were all said to adhere well to the grain. 

Htiidies on stinking smut of wheat, N. Stkampetjj {Atti R, Accad. Lineei, 
5. Rend. Cl Set, Fis,, Hilat. c Rat., 28 (1919), II, No. pp. 151-^158).— i)i 
35 varieties of wheat, the see<l of which was exposed to infection by spores of 
stinking smut (TilUiia carien), 5 varieties showed percenlages of noiiinfected 
planis ranging from 20 to 45. The percentage of noninfected grains rangi'd 1 ) 0 - 
tween 0.5 and 8 per cent hnver. 

A very susceptible variety was tested by covering the seed with 3 cm. of soil 
and sowing sp<»res on the surface. The t)lants showed iX) per cent, the seeds 82.2 
per cent, free<loin from infection. 

In case of infection of the soil at depths of 0 and 34 cm. below the seed layer, 
300 per cent freedom from Infection was obtained. 

The take-all disea.se of wheat in New York State, R. S. Ktr»y and H. K. 
Thomas (Hricnf r, n. sc)\, 52 (1920), No. IHJfC), pp. S68, S69). — ^Attention was 
attracted early In July, 1920, to a small spot in a field of soft red winter wiieat 
at East UoclK^ter, N. Y., where tlu' plants within an area 8 to 10 ft. in diameter 
were badly dwarfed and prematurely dead. Later, specimens from tlie diseased 
spot wen* examined and a fungus agreeing very closely with OphiohoUis gratninis 
was isolated. 

r)ls<*ased material was submitted to pathologists in England .and France, who 
reported that the disease is indistinguishable from the take-all as it occurs in 
England and that the associated fungus is iindou])tedly a .species of Oplii(>}»olus. 
The authors state that both the fungus and the dl.sease symptoms with which it 
is associated agree in essential details with the take-^lll of wheat and O. gra- 
minis as described In Australia, France, and elsewhere. 

As a precaution, to prevent the spread of the disease, the crop from an area 
40 ft. In diameter was spread over the ground, gasoline poured over It, and the 
whole then burned over. 

Ear cockles in wheat, W. Somekvilijs (Jonr. Bd. Agr. [London], M (1919), 
No. 9, pp. 907-909, pis, S ), — Continuing work carried on during 3917-38 (E. S. 
E., 41, p. 747), the author concludes that wheat coTitaminated with Tylenrhm 
ffoandmis should not be used as seed, since the germinatlve capacity Is greatly 
impaired by use of copper sulphate and sulphuric acid In strengths sufticiently 
high to destroy nematodes. 

Another corn seed parasite, J. B. S. Norton and C. C. Chen (Reienee, n. 
ser., ^2 (1920), No, 1$41, pp, 250, 251),— The authors describe a. fungus which 
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has recently been Isolated from sweet com seed. This fungus Is said to corre- 
spond very well, so far as Us method of spore formation is concerned, with 
descriptions and tigures of Oospora vertioilloides, found on com in Italy by 
Saccardo in 1877. 

It is thought that the fungus may have been recorded under other , generic 
names, and the sugar-cano parasite VephalospoHum mcchari, described as ov- 
curring in India ( B. S. R., 30, pp. 650) is said to agree vei*y well with the fungus 
isolated by the authors. In some of the older cultures, spores are occasionally 
found which suggest the ix)Ksibillty of a Fusarium stage. If this should prove 
to be the case, the anth<»rs suggest that the better name for the organism would 
be Fvaaruim vcrticiUoides. 

The mosaic disease of cucurbits, S. P. Doolittle {V. Dept. Agr., Bui. 
S79 (1920), pp. 69y pis. 10). — ^I'his bulletin deals with the nature, transmission, 
and overwintering of the mosaic disease of cucurbits. 

No visible causal organism has been found associated with cucurbit mosaic, 
and tbe disease Is said to apiK*ar unrelated to soil conditions. The juice of the 
mosaic plants contains an infective principle whi<?h possesses certain definite 
properti«'s. It may be rendered noriinfectious by heat and Is destroyed by ctTtain 
disinfectants. The infective* principle is considered to possess many propertie.s 
of a living organism, and It Is thought possible that the disease may lx* caused 
by an ultrami(*roscopic parasite. 

Nearly all the species and varieties of the available genera of (*u(‘UJ*bits, with 
the exception of Citrullus, were found susceptible to the disease. The species of 
Citrullus appear to be partially resistant. The author reports that cu(*uniber 
insects are the most important agents in the transmission of the disease both in 
the field and the greenhouse. The wild cucuirdier, possibly the host on which 
the Infection is overwintered, in Its relation to the spread of the disease Is 
described. 

Ouion smut {Clard. Chron., 3. ser., 67 (1920), No. /7.}8, p. SIS ). — Onion smtit 
has apjieared in the* northeast of England and in Northampt<»nshire, attacking 
plants in the seedling stage, and showing in black streaks on the leaves or bulb. 
Onions raised from healthy seed in clean soil are not infected, though soil onco 
Infected will reproduce tbe disease in young seedlings. 

Potato diseases, A. Frank (Washington <S7a., M'est Wash. Bta. Mo. Bul.^ 8 
(1920), No. 8, pp. 124-120, fig. ]).-—A popular account is givcni of the late blight 
of potatoes due to Phytophthora infestans, with suggestions for its control. 
Among the control measures recommended are the use of lieullhy se(‘d, discard- 
ing infected ttibers when cutting for planting, and spraying, which in western 
Washington should be begun about the first part of September, one or two appli- 
cations of a 4 : 4 : 50 Bordeaux mixture being glvfm the plants by the middle of 
the month. 

Oommoii scab of potatoes {(lard. Chrm., 3. ser., 67 (1920), No. 17 SO, p. 
163 ). — Information here presented is credited to a preliminary report of trials 
carried out at the University of Leeds by W. A. Millard. 

Scab oc(*urs mainly on light sandy or gravelly soils, an outstanding feature 
of which is that they are usually poor in organic content. The treatment which 
has met with best success on such soils consists in adding (*onsiderable quantities 
of green organic matter shortly before or at the time of planting. In these 
experiments no stable manure was used, since it was found that the grass Itself 
possesses a high inaiiurial value. A mixture of artificial fertlllasers was used, 
how'ever, inclu<llng sulphate of ammonia and sulphate of potash, each at tbe 
rate of 2 cwt. pc'r acre, and siqierphosphate of lime at the rate of 4 cwt. per acre. 
It is not suggested that treatment of the kind described is applicable to potato 
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planting on a largo scale, in which case probably other means must be adopted, 
such as plowing in a green (Top. 

The tambera ” disease of potato, H. H. Mann, S. J>. Nagpurkau, and 
O. S. Kuijcarni {Af/r, Jour. InJia, ICt Vo. pp. ^82-288, pin. 2 ). — In the 
Poona district particularly, but also in other localities which ore mentioned, 
the potato is severely attacked by a disease which is called tambera, api^arently 
on account of the reddish color of the affected plants. This disease is serious 
only In the ease of the kharlf crop (grown during the rainy season), but causes 
almost complete loss of tlmt crop In some years. The disease has been under 
examination since 1017. 

At any stage of growth, after the first month, tlu' fdants may show a slight 
dark spot of oily appearance on the under side of the leaves, especially on the 
younger foliage. These spots rcHlden, increase rufddly in »irea and numbers, 
and finally assume a bronze color, giving a reddish tinge to the leaves. The 
upper foliage bumdies ii]», the leaves wrinkle at the edges, and tlie leaf hairs 
l)ecome very prominent. The foliage withers from tine top rlown. Auxiliary 
shoots are put out, but they, too, yield to the diseast'. All this occurs within 
l?l to Ifi days. The tuber seldom exeetnls the size of a walnut. The disease, 
whl(*h may spread rapidly until the wlmle field is affected, is attributed to the 
prevalence of light, misty rains during August and Se]>tember. 

Neither fungus r»or l)acteriu could be <lemon strafed. Mit(‘s are suppr»s<*d to 
cause the injury l)y sucking the juices of the epidermal cells. 

The mosaic disease of spinach as characterized by its nitrogen constitu- 
ents, S. L. JoniDi. S. Mon/t'ON, and K. S. Makkley ( Wjv. in Srienev, ri. Hcr.^ 
1)2 {1820), Vo. 1Ji8, p. Jfto ). — The authors claim that spinach plants, especially 
their tops, when aff(H‘ted with mosaic disease have a smaller percentage of 
total nitrate, fi<‘id amid, and mono and diamino rdtrogen, but a somewhat larger 
percentage of ammonia than n<»rniul idants, nitrous acid being present in diseased 
plants rally. This is considered due to the fact that deiitrliication takes place 
whereby nitrates are nvluced t<» nitrii(*s. Tliese, redacting on the various nitroge- 
nous r'oniponnds present in the spinach, bring about the »dimination of nitro- 
gen in a free state, involving also a loss of nitrogen in tlie form of ammonia. 
Very little dentrlfication, if any, takes place in tlie roots of the diseased plants. 

The mosaic disease of sweet potatoes, II. U. Koskis {Arknt^ms t<ta. Bui. 
167 {1920), pp. S'-JO, pis. 5 ). — The author reports observing in September, 1918, 
a pcH'Uliar marking of the leave.s of street potatO(‘.s. An examinati<»n revealed 
numerous tine white or chlorotic ureas often inclosing small liealthy looking 
greenish tissue, tlie whole pnMlucing a mottling or mosaic effect Leaves with 
such mottling showerl uneven margins with deer* lolies. A])parently (he chlorotic 
IK)rt!ons of the leaf had failed to make growth, and as a cousiHiuenco the gn^eii 
portions took the form of rxiuches or uneven wrinkles. 

The H.vniptoms of the disease are contrasttxi with similar dist^ascs of other 
plants, and the author class! ties the disease as a mosaic one. Oiisorvations made 
In the field and attempts to produce the disease by injecting juices from dis- 
eased material into sound plants, as well as by grmving healthy plants along- 
side of diseased ones, both in field and greenhouse, faileil to show that the diseast' 
WHS infectious under the conditions des(Tibetl. It w^is found, however, that 
cuttings from diseased potatoes when set In the hold produced tyT>i<*al symptoms 
6f iTifectlon. In addition to the aerial parts of the plant, the fleshy roots w’^ere 
retarded in develo(i)ihent, in sK>me cases a loss of 60 per <?ent of the crop being 
attributed to this trouble. 

For the control or eradication of the sweet potato mosaic, the author recom- 
mends the destruction of all diseased plants, including the roots, as soon as 
they appear in the held. Two Successive seasons of careful field observation 
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and of rognlng diseased plants when found, it is thought, will eliminate the dis- 
ease from a given lot of potatoes. 

Some ftingns diseases of fruit trees, H. Wobmald (Fruity Flower ^ and Veff* 
Trades* Jour, [Lowdon], S6 {191$), Nos, 25, pp, 679, 681, fig. i; 26, pp, 705, 707, 
figs, S; S7 (1920), Nos. 1, p, 5, figs, S; 2, pp, 33, 35, figs, 2),— A brief aet^ount is 
given of fungicides and other control measures in connection with fruit tree 
fungus diseases briefly described, including apple black spot or scab ( Ventunoi 
ponn (Fusieladdum dendritiaum) ; pear scab (F. pyrina) ; apple mildew (Podo- 
sphara leueotricha) \ canker (Neeiria ditissvma) \ and brown rot {MoniUa 
(Bolerotinia) fructigena and M, cinerea) ; plum silver leaf (Steretim purpureum) ; 
American gooseberry mildew (Bphwrotheva jnors-uva ) ; European gooseberry 
mildew (Microspha^ra grossulariw) ; gooseberry bush die-back (Botf^tis 
Hncrca (Svlerotinia fuckoUana) ; cherry leaf scorch (Unomonia erythrosioma) ; 
peach leaf curl (tUoasvns de/ormon«) ; and crown-gall (Bacterium tame faciens). 

Apple anthracnose or black spot canker, F. D. Hfa.u) (Wash, State Vol, 
Ext, Bui. 6i (1920), pp. If, figs. 2), — The apple canker due to Neofahr'wa rnali- 
corticis is described, the distribution being largely confined to the Paciflc coast 
region west of the Cascade Mountains in Oregon, Washington, and British (.Co- 
lumbia, but with a few localities east of the (Jaseade Mountains in Washington 
reiKjrtod. The symptoms and effects of the disease are described, and attention 
is called to the fact that in addition to causing (.‘ankt^rs on the twigs ami 
branches of apple, pear, and quince trees, it also produces a storage rot on the 
fruits of these hosts. 

For the control of the disease, thorough spraying ami pruning are said to he 
essential. New infecthms take place only in the full, and if the storage rot 
stage of the disease has been serious tlie orchards should be spraytnl in Sep- 
tember with a 1 :3U V>urguiidy mixture or a 8:4: 50 Bordeaux mixture. If the 
storage rot of the trees is not a factor, tills spraying may be omitted. 

For tlie prevention of the canker form of the disease the author rec'ommemis 
the spraying of the orchard immediately after the fruit is picked, using a 6 : 6 : 50 
Bordeaux mixture, 'rids is to be accompanied by thorough jjruning, all twigs 
and branches showing canker being removed, and the cut surfaces painted with 
coal tar or asphaltum paint. 

Yellows and little peach at Vineland, C. H. Con nobs (Neiv Jersey Stas. 
Rpi. 1919, pp. 72-76, fig. report is given of the conditions of jKnich trotjs 

In threi^ expi^rlmental orchards at Vineland. These orchards wen^ planted in 
3907, 1908, and 1912, Tlie losses due to yellows and little peach have been 14.7, 
31.64, and 19.16 per ctent, respectively. 

The author states tliat tlie increase in the infestation from these two dis- 
eases has been gradual since they first appeared, the total loss in the three or- 
chards amounting to 21.43 per cent The diseases In most cases apparently 
entered from the borders of the orchard, although Isolated regions of infection 
occurred in one of the orchards. 

The fact that one tree had symptoms of both diseases has led the author to 
advance the theory that they may be caused by the same agent, physiological 
wnditioiis determining whether yellows or little peach is the disease. 

It is believed that trees should be removed as soon as the disease is discovered, 
and that replanting is perfectly safb. Only four cases have occurred In these 
orchards where replanted trees became diseased, antf some of these trees bote 
several crops before it was necessary to have them removed. 

Eol: of date fruit, J. G. Bbown (Bot, Oaz,, €9 (1920), No, 6, pp. 521--52$, fyfs, 
1^10 the attention of the author was directed to a disease of dates, 
which Oh being studied appears to be caused primarily by an Altemaria,, This 
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also probably conditions attack and rOt by AnperffiUua sp. and Penicillium sp., 
causing when alone inummlflcallon without the ai)i)earan(*e of rot. 

Diseases of southern pecans, S. M, McMurban and J. B. Dkmabek {U, 
Dept, Apr., Farmers' Ihil. 112i) {1920), pp. 22, figs, 23), — Popular descriptions 
are given of the diseases of 3 )ecans due to specific organisms, those caused by 
environmental factors, and those due to unknown causes. Where definite means 
of control are known, recommendations are given. 

The fungal diseases of the common larch, W. K. Hilky (Oxfoni: (Uarendon 
Press, J919, pp. Xl-\’20Ji, 28), — This hook is said to be the outgrowth 

of investigations primarily concerned with larch canker, hut describes all dis- 
eases knowu to date of tin' common larch. Three* chapters deal with larch canker 
{Ditsyseypha ealycina) ; three with heart-rot (Fames annosus, Polyporus schicei- 
nitzH, Paria vaporaria, Polyporus sulphureus, and Trametis pini) ; one with the 
honey fungus {ArmiUaria mrllva) ; and one with leaf and seedling diseases, in- 
cluding needle-rusts (Melampsoridium hetuUnum and Melam psora tremidw), 
damping-off diseases (Phytophthora omnirora and Fusoma parasitic am), needle- 
cast {i^phcrrella laricina), and other needle diseases (Meria laricis and Hypo- 
derm ella lariris ) . 

The ctaicludiug chapter gives a general summary of tlie reiati».»ns of larch to 
its diseases. An extensive bibliography is appendeil, 

Larch canker {(lard. ('Itroa,, 3, str., 07 (1920), No, 1731, p. 173}. — This deals 
principally with the primary sub.U'Ct treated in the book above note<l. 

A newly discovered parasitic nematode, N. A. (’oim (Jour ParasiioL, 6 
(1920), No, i, pp. 188-191, fiys. Somewhat detailed ilis<‘ussion is given of 
Tylmchus mahogani n. sp., inhabiting the tissues of the mahogany tree. The 
nematode is said lo resemble s<»mewbat T. mnsivola and T. voffeo'. Trees 
attacked have sh(»wn no important change during 30 years. 

The ascophore form of oak Oidium in Bologna, V. Pkglion (Aiii li. 
Acead. Lineei, 5. ser., Rend. Cl. 8ei. Fis., Mat. e Nat., 28 (1919), //, No. 5-8, pp, 
197, /.%*). --“Study of a parasitic fungus in Bologna showed it to he Micro- 
sphwra qaercina, the ascophore form of (). qnercimim. 

Preliminary Investigation of Kibe'S as a <*ontrolling factor In the spread 
of white pine bHst<*r rust, E. G. (^iieyney {Science, n. scr., 52 (1920), No. 

pp. 3/^2-345) u(‘0ount is given of working plans adoi>le<l for the con- 
trol of the sprea<l of the white pine blister rust in Minnesota. These im lude n 
study of the sprouting of different si>ecies of Rihes, the cost and effi'ctiveiiess of 
eradication, the number of years eradication will liave to be practiced, the 
reproduction of different spcK'ii'S of Kibes by seeding ami layering, the effec- 
tlveness of pruning and cutting off the roots at different depths and on 
different dates, and the growth habits of each species of Kihes, five of which 
are said to be common in the State. 

The results of the first year’s work are considereti interesting and significant, 
hut not necessarily conclusive. Under the <H>ndi(ions described it is said that 
the number of large plants missed is very small, the numt>er of seedlings is not 
e?:cesslvely large, and the sprouts make up a very large percentage of the 
leaf surface on eradicated land. This would indicate that all the sprouts come 
from pieces of crown and from root ends exposed to the light, and that the 
sprouts can be eliminated by careful practice in eradicnitlon. Gutting of the 
roots appears to be more effective than pulling, as ordinary care will prevent the 
leaving of pieces of crown in grubbing while only extraordinary care and consid- 
erable work can prevent the leaving of exposed root ends after pulling. In the 
pest the custom has been to pull the plants whenever possible and to grub 
them only as a last resort. The author believes from the preliminary I'esults 
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obtained that this practice should be reversed. The initial expense will prob- 
ably be greater, but In the end it will be cheaper if the grubbing eliminates 
the sprouts which make up the great bulk of the growth on eradicated areas, 

Acc(»rding to figures obtained, the eradication crews attained an average 
efilclency of almost 99 per cent on old bushes and seedlings. 

ECONOMIC ZOOLOGY— ENTOMOIOOT. 

The natural history of South Africa: Mammals, F. W. Fitzsimons (jLow- 
dm. and New York: Longmans^ Green d Co,, 1919, vol, /, pp, XIX -^178, pin, 49, 
figs. 24; rol. 2, pp. X/-f pU. 47, iig, 1; 1920, vol. S, pp. Xin^278, pin. 47; 
V0I. 4f PP^ XIX -{-271, pU. 5.^). — popular illustrated account of the maimnals 
occurring in South Africa. The classification of the mammals dealt with is 
given at the end of volumes 1, 2, and 4. 

The birds of Australia, O. JM. IVIathevvs (Londmi: Witherhy d Co., 1910-12, 
TOl. 1, pp. XIV -4-301, plH. 67, figs. 3; 1912-13, voL 2, pp. XIV -{-527, pis. 57, figs. 
35; ms-14, ml. 3, pp. XV 1 1-4-512, pU. 75, figs. 19; 1914-15, ml. //, pp. XII-4- 
334, pis. 34, figs. 4; 1915-16, vol. 5, pp. XI -4-440, pU. 41, figs. 6; 1916-17, ml. 6, 
pp. XIX -{-516, pis. 50, figs. 5; 1918-19, vol. 7, pp. XU -4-409, pis. This folio 
work is illustrated with hand-colored plates of a large proportion of the 
si^ecles considered. Under each form the author records its synonym and dls- 
Iribution, presents ttvhnical description of both sexes, nestling, the nest and 
eggs and notes on its breeding season, and briefly summarizes the status of 
knowdedge of its natural history, etc. 

The birds of Australia. — Sup. 1 , Check list of birds of Australia, I, O. M. 
Mathicwh (London: ^Vitherhy d Co., 1920, pp. TV-4-1 16). — Yh\H first part of the 
Folio Check List of the Birds of Australia, which is a supploincnt to the w’^ork 
above noted, deals with the orders Oasuarii formes to Menuriformes. Under 
each genus and species are shown every synonym known to the author. 

Not^i on the generic names Schiffornis lionapaHe and Scotothorus Ober- 
holser, H. C. ClBEitiJOLsKU {Auk, 37 (1920), No. 3, pp. 454. 455). 

The selection of food plants by insects, with special reference to lepi- 
dopterous larv*e, 0. T. Bkues (Amer. Nat., 54 (1920). No, 633, pp. 81.^-332 ). — 
This Is an extended general discussion of the subject. 

[Report of the] department of entomology, B. A. Cooley (Montana I^ta. 
Rpt. 1919, pp. 27-29 ). — In exjHTiments with grasshoppers, it was found that, In 
the preparation of the poisoned bran mash, finely powdered crude wiiite arsenic, 
which can be obtained from Montana smelters at approximately 10 cts. per 
pound, is tMiually as effective as Paris green, which costs far more; that an 
ounce of amyl acetate (oil of banana) takes the place of eight lemons in the 
nmsh, and is much more efiective; and that as good results were secured where 
molasses w^a.s omitted from the formula. 

A brief account is given of the pale western cutworm (Porosagrotis ortho^ 
gonm), which has appeared during the last few years In such numbers as to 
threaten more destruction than any species yet encountered, not even excepting 
the notorious army cutworm. The loss caused during 1918 in Canada by this 
pest has been estimated by a Canadian entomologist at more than $1, 000, 006, 
and the author estimates the loss occasioned during 1919 in Montana to teach at 
least that amount. 

Spraying experiments with potatoes show that both arsenlte of zinc and cal- 
cium arsenate are fully as effective as Paris green and a third cheaper. Proih- 
islng results have bc^en secured from the use of crude white arsenic from Mon^ 
tana smelters as a dust on i>otatoes. 
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Report of the department of entomology, T. ♦!. Headlkk kt al. (New Jersey 
mas, Rpt, 1919, pp. S75-^Wh 458--519, pi, 1, flys, 5). —A list is first given of 150 
species of inse<*ts, correspondence relating to which was rec^^ived and Identifi- 
cations of which were made during the year. Insects of particular iinportan(?e 
during the year, briefly noted, include orchard plant lice, vegetable plant lice, 
rose bugs, pluiri tnircullo, codling moth, Hei^iian fly and jointworni, wireworms 
and white grubs, pear psylln, and the lined corned borer (Hadena fraoiiUnm 
Grote). 

Spraying investigations were conducted during the year with the pear psylla, 
in continuation of previous work (K. S. II., 42, j). 849). The results show that 
the dormant-season treatment, at the time that the psylla are found hanging 
from the (wigs and branches too stiff to move, is one of the most imi>ortant 
of the spraying methods for its control. It ap]>ears that such treatment will 
relieve a badly infested orchard from psylla attack until about the latter part 
of June, when it reupi)ears in numbers sufficient to (ause injury unless checked. 

A brief discussi(a» is given of work with the codling moth, an ac<*ouiit of 
which has been previously noted (K. S. U., 43, p. 357). I'he emergeiu'e of the 
first brood of the codling motli in the latitude of (Ihisshoro, in southern New 
Jersey, ap])oars io be j)iactically complete by June 10. Side worminess made 
its appearance by June 15 and began con.siderably earlier than that, and it 
coiitiiined to increase until the first wt^ek in July. In the ceniral sisdion of the 
State, in the region of New Brunswick, side wormitiess began to appear toward 
the end of June. The author believes that, under the conditions present, 
adequate protection can he obtaiiuHl only by maintaining the (*oating of poison- 
ous material upon the fruit and foliage from the lime tlie blossoms fall until 
the end of the first week in July. 

The respons(*s of the larvte of the i)each tree borer to various measures for 
control, and additional luMes, are j)resented by A. Peterson (jq). 492-419), much 
of the data being In ttd)ular form. Tarred paper collars were experimented with 
during the summer of 1918, as in the twevious year. A (‘omparison of the num- 
ber of larvie per tree anunig check tre<‘s with those In trees with protectors 
about them showed about 50 per cent rwluction whore the protector was used. 
Paraffin proved to be a stalisfuctory seal for small prototdors. Sc\t'ral sub- 
stances were c<ja<ed on the trunks of peach of various sizes for the 

purpose of re]»elllng or killing tlte young larvm .ms they try !«» enter the tree, 
including Parowax, Tree Tanglefoot, and the Gii)sy Moth Banding Material. 
It appears that when llioroughly c<»ated on the trunk of the tree above and 
below ground, Parowax will not keep out all young larvjc. but will bring about 
u moderate ri»dii<’lion when the infestation is severe. The f('w experiments 
with Tanglefoot and Gipsy Moth Banding Material indicate that the use of 
tliese substances will not insure complete control. 

A brief account, accompanied by charts, is given by A. Peterson on the 
response of the eggs of Aphis aren-a* Fab. and Aphis pomi DeO. to concentrated 
liquid lime sulphur, substltut^is for lime sulphur, and other sprays, 1918-19 
(pp, 420-427). All account of this work has been previously nottnl (E. S. H., 
42, p. 250). 

Some notes on the spreading quality of various contact sjirays are presented 
by A. Peterson (pp. 428-433). In attempting to determine the spreading quality 
of any spray, the author finally resorteil to weighing and measuring the size 
of drops as they fell from the end of a clean 4-mni. glass tube, thus determining 
the surface tension of the various liquids. The results are presented in tabular 
form. The spreading quality of a spray appears to be closely related to the 
surface tension of the material. While there are several products which. 
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when added to lime sulphur, will lower the surface tension, ns yet nothing has 
been found which is practical for orchard spraying. 

Experiments with the horse-radish tlea-lK»etle, which for several years has 
been causing considerable injury at Brookdale, N. J., attacking most severely 
as the young sprouts were coming through the ground, led to the following 
conclusions: *‘(1) The beetles were not suflloiently abunciant to prevent the 
idants from making a successful start. (2,) The treatment with the jnlxture 
of j>owdered arsenate of lead and sulphur controlled the attack of the beetles to 
such an extent that the plants were able to make a l>etter growth than occurred 
on any other i)ortions of the field, (3) The Bordeaux mixture either with or 
without an arsenical administered a decide<l check to the i)lants, and this check 
was evidently sutficiently great to nmre than compensate for the protection from 
the beetles which the mixture gave them. (4) The arsenate of load sus])en(ied in 
water falleil to give the plants snill<*ient protection to enable them to make any 
better growth tliaii they were able to make on the untrt‘ate<l plats.” 

In work with the (»nlon maggot two series of experiments were condiicte<I 
witJi poison bait consisting of 2 qt. of molasses and 1 oz. of sodium arsenite to 
a gal. of water. There were three blocks in both series, ea<‘b of which block 
<*ontaiiie<l 10,000 sq. ft. Ti» the first series the bait was located in clam shells, 
block 1 being siirrounde<l by a row of clam shells set at 2r)*ft. int(‘rvals, in block 
2 the bait was set at the corners of 25>ft. squares, and in block ,3 at the corners 
of no-ft squares. In the second series, the bait was similarly located hi bunches 
of salt bay. 

The flies began to emerge early in Ajiril before the young onions had gotten 
above the ground, and the poison bait was applied as soon as they made their 
appearance. An examination made* by the author on June G sliowed a little less 
than 5 per cent Injury on the plat where the bait was used around its outside 
only, and a still smaller percentage on the plats where the clam shells were 
placed at the corners of 25 and 50-ft. squares. A slightly higher degree of 
injury was found in all the plats prot^Tted by the salt hay, but In no case did 
the injury excml 10 per cent and no difference could be disc*overed between tin* 
plats. In a field of see<l onions locattnl about 300 ft. from the hay-treated idats 
not less than 50 per cent of the plants had been d(*stroyed by the maggot. On 
June 20 piipariii were found in the ground, some being emply, indicating that 
the second brood had begun its emergence. It was found to be an easy matter 
to maintain the bail in an altra<*tlve condition In the clam shells, but very dltTi- 
cult on the salt hay. The results indicate that clam shells are the best carriers, 
and that they i^oiild not be placed farther apart than the corners of TiO-ft. 
squares. 

The work of the previous year with the Lima bean or seed-com maggot 
{Phorhia fm(*ireps Zett.) was continued. An extoiislve series of experi- 
ments was conducted In which seed was treated wdth coal tar, and dusted with 
soot, ashes, tobacco, lead arsenate, or calcium arwmato. In these ex]>erlment8 
the Infestation was reduced, but the rotting of the seed in the field was not 
affected. It was demonstrated that the infestation, in some years at least. Is in 
the soil before the beans are planted, that seed treatment materially reduces the 
damage and but slightly interferes with germination, and that the speed of 
germination does not seem to be influenced by such methods of planting or by 
such surface coatings as were tried. 

Studies of the effect of atmospheric moisture on the rate of development of 
lnsec*ts was continued. An attempt was made to find a practicable way of condi- 
tioning moisture content of the air in such a way as to give streams at approxi- 
mately 10 per cent intervals from 1 to 100 per cent. Data obtained in deter- 
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mining the amount of water given off by a saturated solution of various salts to 
streams of dry air passing through them are reported in tabular form. 

While there are at present two ways of controlling the cranberry girdler, one 
by flooding and the other by sanding, investigations were conducted with a view 
to finding a satisfactory local treatment by means of which girdlers can l)e 
destroyed as soon as their w'ork is detected. Tests wore made of weak solu- 
tions of sodium cyanid, which indicate that an application of 0.75 oz. of sodiuiri 
cyanid in 18.75 gal. of water destroy all the larvje. 

Tn the i*eport of mosquito work, by T. J. Headlee and M. Carroll (pp. 460-519), 
details are given of salt marsh draining work, the Construction of the Sawmill 
Creek Sluices and Tide Oates, by (\ S. Beckwith (pp. 465-470), the Joint Brnjeet 
for Mosquito C'ontrol in Camden and Oloucester, rndertaken to Protect the War 
Workers at the New York Shipyards, the Pennsylvania iind New Jersey Ship- 
yards, and (^linden Forg»\ by O. J. II. Cushing (pp. 471-473), the County Mos- 
quitn f^unuiission Work, an account of the New Jersey Moscpiito Extermination 
Ass(»ciaiioii, brief notes on tlie nioscjuitoes of the year, and a brief analysis of the 
New Jersey mosquito problem. 

lleport of the professor of zoology xind Provincial entomologist [of Novii 
Scotia], W. 11. Buittain (\ova f^rotio See. A(fr, Ann. JUI9, pi. /, pp. ht- 

(li)r included in this re[»ort are accounts of work witli the gipsy and brown- 
tail moths, nursery stock l!ispe<'tion, and apiary inspection. Brie^f mention is 
also made of investigational w<»rk conducted. 

1)iseus<>s and p<‘»ts of cultivated plants in the Dutch East Indies in 1919, 
C. J. J. VAN Hall {Dept. Lamlh,, Niji\ cn Uandcl \Duidh Knut /adiV.vJ. Medrd. 
hint. Planivnzivkidu No. J/) (1920)^ pp. 50; aiiH. in AVr. Appl. Eni., S {19Z0). 
Her. A, A'o. <V, pp. ,i29, 350 ). — The im>re inqmrtant insfH*t })ests are considere(i. 

Pests of corn, L. Smith {Vhvin Inlandn Hfa. Rpt. J919, p. 13 ). — The fu!g<M*ld 
hiermioiropin inaidiH Is said to he the worst |n»sl of ci>rn occurring in the Virgin 
Islands. Aecdiinatized corn resists its attfU’k better than ii(»wl,\ introduced 
vari(»th's, ind all kinds of corn if planted during the dry months an* liable to 
he killed by it. Tbe fact (bat it lias a number of host i>lanls oilier than corn 
renders its control dlifi<*iilt. 

Corn earwerms frequently attaek young corn, eating the heart of the plants. 
A pinch of (*ornmeal containing 5 jK*r cent lead arsenate jilaced in the heart of 
each plant will kill the worms. 

Principal insect enemies of the sugar beet in the territories served by 
The Great Western Sugar Company, A, C. AIaxson (/ienror,* Apr. Depf.^ (Ircat 
W(nt. Huf/ar (V>., 1930, pp. pis. 9, figs. 51). — Following a brief introduc- 

tion with a key for th<* determination of insects injurious to .sugar lH*ets, which 
Is based on tbe nature of their injury, are nine colored plates illustrating sugar 
luH't })ests, their several stages, and natural enemies. A brief general discu.s- 
Sion of insects and control measures (pi). 29-417) Is followed by discussions of the 
more important peats, under the headings of root f(*e<iers and leaf feeders, with 
means for their control (pp. 3S~128). A brief account of beneficial insects Is 
next given (pii. 12{)-137), and an npi)endlx contains an aipbaboticul list of the 
popular names of the plants and insects discusseil, together with the text and 
Illustration references (pp. 138-146). A bibliography of 44 titles and a subject 
index are Included. 

Miscellaneous iiursciy insects, H. B. Weiss (V. J. Dept. Apr. Cire. SI 
{1920), i)p, 21, figs. 17 ). — The siiecies noted include the European mole cricket 
(Orpllotalpu pryllotalpa I.), which wuis Imported Into New Jersey a few years 
ago. a poplar leaf hopper (fdiocertis smrra Ger.). the poplar stem leaf hopp^^r 
{Mmropsis rireacena pramAnm Fabr.), tbe Japanese maple leaf hopian* {Platy- 
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metopim hpaUms Osb.), two oak leaf miners (Brachys ovatus Web, and Braohyn 
wroifuti Mela), tbe European hornet (Vespa craho L.), the red rose beetle 
(Efiynchites ‘bicolor Fab.), the lotus borer (Pyrausta perUtalis Grote), the 
verbena bud moth (Olethreutes hehesana Walk.), the tarnished plant bug, and 
the Iris root borer (Macrometm onxisia Grote). 

Dragonflies and damselflies in relation to pondflsh culture, with a list 
of those found near Fairport, Iowa, C. B. Wilson (Bar. Fisheries [U. /Sf.], 
Bui. 36 {i9J7^i8). pp. 181-^264+11, pl»- + flffs. 64 ). — IncludfMl in this account are 
observations on the distribution, abundance, food, life history and habits, and 
natural enemies of Odonata. A bibliography of 62 titles and a subject index 
are included. 

A monograph of the British Orthoptera, W. J. Lucas (London: Bay Soc., 
1920, pp. XIl+264+5, pis. 25, figs. 25). — The author finds 81 species indigenous 
to Great Bidtain. 8 exotic forms that have bm^me established, and an \meertain 
but large and increasing number that are casual visitors. 

The Scutelleroidea of Iowa, D. Stoneb (Iowa flniv. Sludies Bat. Hist., 8 
(1920), No. 4, pp. 140 , pis. 7). — Iowa forms of Scntelleroidon, totaling 65 sp<*cies 
and subspecies, are distributed in the three fainiUes as follows: Scutelleridm, 
2 genera and 4 species; Oydnida*, 6 genera an<l 12 species; and IVntatouilche, 
25 genera and 47 species and subspecies. Keys are given to the gencM-a and 
species. A classified list of the Iowa Rcutelleroklea and a bibli(»graphy of eight 
pages are included. 

A peculiarly marked adult of Nezara viridula Ij. (Hemip.), T. H. .Iones 
(Fnt. Soe. Wa.sb. Proc., 22 (1920), No. 7, pp. 171, 172 ) . 

Key to the Nearetio species and varieties of Erythroneura, W. L. Mc'Atee 
(Amer. Ent. 8’oc. Trans., 46 (1920), No. 8, pp. 267^21, pi. 1). — ^This account in- 
cludes keys to the six groups of species and to the species by groups, and descrlp- 
tlons of four new sijecios and 88 new varieties. 

The leafhopper as a potato pest, P, J. PARRorr and R. D. Cilmstead (New 
York State Sta. Tech. Hal. 77 (1920), pp. S-18. plSx .5). — The author records 
observations on the seasonal activities of Empoasea mali Le Baron, and reports 
upon field and cage exi)erinients conducted with a view^ to determining its relation 
to potato culture and means of eontrol. A summary of these has Ix^eii note<l from 
another source (E. 8. II., 48, p. 355). 

“Migration of overwintering leafhopiiers to potato plantings began during 
early June, and the vines were sought for purposes of ovipositlon as soon as tl»ey 
appeared above the ground. Eggs were deposited largely in the young tender 
leaves near the growing tijis of the plants, and ovlj^sition continued until the 
plants were killed hy frosts during early October. With the hat(4ung of the 
nymphs all stages of the pest w^re present on the vine.s during the growing 
period, . . . The disorder attained its greatest intensity during August, 
At this j)eriod nymphs and adults of the sec’ond generation of tin* leafhopper 
became increasingly abundant, and intermingled with them were individuals of 
the different stages of the first generation. Feeding by both nymphs and adults 
w^as attended with injuries to leaf structures.’* 

The biology andi ecology of aquatic and semiaqnatic Hemiptera, H. B. 
Htooertobd (Kans. Univ. Sci. Bui, U (1919), pp. 328, pis. 11, figs. 248).— In 
this paper the author has summarized tbe information available concerning the 
biology of the aquatic Hemiptera, and has brought tog(^ther descriptions of the 
American genera and species. A preliminary bibliography of the biology of 
aquatic and seinlaquatic Hemiptera, partially annotated, is Included (pp. 
251-265). 
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The Clcudidie of Kansas, P. B. Lawson {Knm, Vniv, SH. BuL. J2 {1920), 
No. 2, pp. 309~S76, fii/s. tlJf ). — A synoijwis of the Oicadida', of which 22 forms 
are recorded as occurring In Kansas. 

The literature on the Psyllid«‘ and psyllid galls, F. Zachkb (Cent hi. Bakt. 
{etc.'], 2. Aht., 46 (1916), No. 6-10, pp. 97-111 ). — This bibliography, alpliabeli- 
cally arranged, supplements Aulmann’s Catalogue of the Psyllldie, previously 
noted (E. S. R., 31, p. 59). 

The apple sucker quarantine, J. IT. Grisdalk (Affr. Gas. Canada, 7 (1920), 
No. 10, pp. 7H6, 7ii9 }. — The text is given of Domestic Quarantine No. 1, which 
became elfectlve August 15, 1920. and supersedes section 12 of the regulations 
under the Destructive InscK-t and Pest Act of Novmiiber 28, 1919. 

Pyriform scale on avocado lc‘af, G. F. I^Iozkettk (Fla. Grower, 22 (1920), 
No. 8, p. J}, ftp. /). — This is a brief account of the* ])yriform scale, which fre- 
quently infests the avo(*ado in I’loridii, where in 1917 it was discovered for the 
first time infesting cinnamon trees. In some secthms of the West Indies it is 
known as the mealy shield scale, it is also known to occur lu Panama and the 
Canal Zone. Waiezuela, British Guinea, etc. The most satisfactory results in 
control have lM*en obtained by spraying during December and Jainiary wdth a 
regular oil emulsion spray, as nse<l in the control of white tlU's on citrus trees, 1 
gal. of oil emulsion to 66 gal. of water being re(‘ommended. 

Should cottony <'usIiioii scale be allowed to spread in Fhirida? W. 
Nknvkij. and F. IM, O’Hmink (Fid. State llort. Soe. Froe., 32 (1919). pp. 152- 
159 ). — An account of the oc(*urrence of this scale and of the inspection work 
with it in Florida. 

Distuises of the silkworm, W. Harms (In Die Sridenraupensuehi ia IV ac- 
tiea. Jena: Gaatar Fincher. 1920, pp. 72-116. 121, 122, pin. 2, fipn. 12). — Tin* 
diseas(‘s here considered are muscardine (pp. 73, 74), pebrine (pp. 74-77), 
grasscrie (pp. 77-79), flacberle (pp. 79-199), and a new trypanosome diseast^ 
due to MerpvtomoniiH kornehelti n, sp. (pp. lOO-llC). The author concludes that 
tlje Baeitlan softo of Ishhvata can not he identical with B. homhyein. A bibli- 
ography of 41 titles f(dlows, which largely refer to silkworm diseases (i)p. 
121 . 122 ). 

The paddy swarming caterpillar (Spodoptera mauritia Boisd, ), J. O. 
nnsoN (Trap, Apr. [Ceylon}, 55 (1920), No. 3, pp. 133-140, pL 1. fly. /).— An 
account of the life history and of control measures for S. mnurilia in Ceylon. 
The caterpillars ai)pear periodl<‘Hlly. and swarm over and destroy the young 
and half-grown fields of paddy in Ceylon. 

Peach borer observations at Vineland, C. H. Connors (Ncir Jersey Stas. 
Hpt. 1919, pp. 77-82, fly. 1 ). — A rec<»rd was kept during the year of the mmiher 
of borers removed from each troe in the Vineland orchards, in continuation of 
the records of j)ri'vioiis years (E. 8. R.. 42, p. 849). The borer infestation in- 
creased somewhat over that of the previous year, but Is still less than in any 
other year except 1013. The data are presented in chart and tabular form. 
No experiments were conducted with borer repellants, but it is statetl that the 
cyanid treatment (K. S. R., 43, p. 359) is giving good results in a commercial 
way. 

]>iatr«e saccharalis in the I*rovluce of Buenos Aires, J. Brkthes (An. 
Sor. Bural Aryentina, 54 (1920), No. 16, pp. 94S-948, fiys. d).— A brief account of 
the anatomy, biology, and means of control of the sugar cane borer In the 
Province of Buenos Aires, where it Is an important enemy of corn. 

On the origin of Pectinophora gossypiella (Saunders) In Brazil, A. M. 
»A Costa Lima (Arch. Escola Super. Ayr. e Med. Vet. [Nictheroy, Rio de 
Janeiro^, 3 (1919), No. pp. 41-55 ). — ^This is a discussion of the occurrence 
of the pink bollwonn. 
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Angoumois grain moth, E. A. Back (TJ. fif. Dept Agr.^ Farmers'^ Buh 
{1920), pp. 20 y fign, ?7). — This is a popular siiniiriary of information on the 
Aiigoumols grain moth, including measures for its control. 

The chrysanthemum gall midge, T. L. Guyton {Ohio Sta, Bui. 341 (1920)^ 
pp. 99-114, flgii. 7).— This is a brief summary of information on Diarthronomyia 
hypogcra (F. Ijow), the first report of the presence of which in Ohio was re- 
ceived at the station on February 19, 1918. The pest was found attacking 
only chrysantheinuiTi in the greenhouse where observations were made. Under 
greenhoust' conditions, observations from March to May show the l^gth of the 
life cycle to he from 40 to 50 days. No natural enemies were observed. 

Experiments conducted have led the author to conclude that it can be suc- 
cessfully controlled at the time of emergence of the adult by spraying with a 
solution made of 1 part of nicotin-sulphate solution containing 40 per cent 
nicotin to 500 parts of water to which fish-oil soap has been added at the rate 
of 1 o/, to each gallon of solution. The treatment should be rein^ated evei*y 
four or five days as long as any living forms of tlie midge remain in the galls, 
and every gall should be covered by the spray. 

A report of Investigations of tills pest by Weigel and Sanford has been noted 
(E. S. U., 48, p. 360). 

The control of mosquitoes through use of hydrocyanic acid, I, 11, E. 

Tbichmann {Ztsahr. Epg. u. lufektiomkrank^ 85 {1918), pp. 1-Ui; 85 {1918), 
pp. So-lit). — ^The first part of this paper deals’ with the treatment applicable in 
control of adult mosquitoes, the second part with that applicable to the imma- 
ture stages. 

Jt was found that Owico* annulatm and 0. pipiens are destroyed if ex- 
posed to the action of 0.02 to 0.03 per cent In volume of hydrocyanic acid (0.2419 
to 0.3627 gm. HCN i^t'r cubic meter) for a period of 15 minutes. Anopholon 
hifurcatuH was found to resemble Culex In its resistance to hydrocyanic acid 
gas. It is pointed out that hyclro<!yanlc acid can be used against the immature 
stage.s either as a gas, applied to the water’s surface, or through stxlium cynnid 
dissolved in the water. The larvee and pupm of Cullcidfe are destroy wl within 
24 hours if the stratum of air that comes in contact with the water contains 
0.25 per cent per volume of hydrocyanic acid (8.024 gm. per cubh^ meter) for 
a perlcKl of 15 minute.s. A 0.001 per cent solution of sodiuni cyanid in water 
destroys mosquito larvce and pupfe within 24 hours, and a 0.0015 per cent solu- 
tion i.s fatal to fish {Phoxinuft IwviH). 

On the life hfstoi'y of Buceutes (SIphona) geuicnlata (Olptera; Tachiu- 
IdaOt parasite of Tipula paludosa (Diptera) and other species, J. Rennib 
and C. H. Suthekland (PamsiMogy, 12 (1920), Ao. 3, pp, 199-211, pL 1 ). — The 
tachinid B. (Siphona) geiHculatat here considered, hibernates in the larval stage 
within Its host “ Pupation may start as early as the beginning of April if 
the sciiison is good, but in a late season puimtion may uot begin until nearly the 
end of this month. After a pupal period of about three weeks the imagines 
emerge during April and May. By the middle of June the adult Ruoentes are 
dying off. A second generation appears In June. After a larval period of 
about three weeks and a pupal period of about 17 days the adult files emerge 
toward the end of July. Since Tipula larvse are found In the winter months 
parasitlztHl with Bucentes, infection probably takes place In the autumn while 
the TlpulH liiiwa? are comparatively young.” 

Investigation on the leaf beetle attacking the sweet potato, g. Takagi 
( Byokingair^lm-Jho. [Report of Plauit Disease an4 Injurious Insect R^mrch, 
Dept. Agr. and Corn.} Imp, Agr, Bur,, Tokyo, 1920, No. 7, pp, Jf-7, pi 1; abs, in 
Rev. Appl. Ent., 8 {1920), Ber, A, No, 8, P- 321). — ^This is an account of a 
chrysomelid beetle of the Chinese Chrysochus, possibly V, chinmsis Boly, that 
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attacfc» the sweet potato in the prefectures of Mlye, Tokushima, and Tochlkl, 
Japan. 

The Cicadellidie of Kansas, P. B. Lawson {Kans, Univ. Sci. BtU., 12 {1220) t 
No. i, pp. 306 j figs. 208 ). — A synopsis of the Cicadellid«B or leafhopi)ers, better 
known as the Jassidse, of which more than 200 are here recorded from Kansas. 

TOie aspen borer and how to control It, G. Hofeb {V. Dept. Agr., Farmr 
ers* Bui, 11S4 {1920). pp. 11, figs. P)*— -In the Pikes Peak region of Colorado ex- 
tensive deadenings in aspen trees result primarily from the work of borers, 
the most common and widely distributed of which is the aspen, or poplar, borer 
{Baperda oalmrata Say), although at higlier elevations the bases of the trees 
ore injured by another roundheaded borer, namely, Xylotrechus ohliteratus Lee. 
which causes a large percentage of windfalls. None of the native or Introduced 
species of poplars growing in the Pikes Peak region is Immune to the ravages 
of the a8p<m borer. The heart wood of trees which are repeutedly attacked be- 
conies honeycombed, causing dead limbs and tops which are easily broken off 
by the wind, finally resulting in the death of trees. Aspen shade trees are 
equally susceptible to injury by the aspen borer and are frequently killed or so 
riddled that they break off in the wind. The liitroduceil Ix>mbardy i)oplar is 
very seldom injured, but the eommerelul cottonwood of the Mlssissipx>i Valley 
seems to be the only native species of poplar which is at all immune to Its 
attack. 

The larva, upon hatching from the egg deposited in the bark of living, healthy, 
and Injured trees at once begins its destructive* work by feeding and mining be- 
tween the bark and the wood, in which It remains for from DO to 100 days. Then 
it enters the snpwood and heartwood, where it exefivates an oval-shaped longi- 
tudinal gallery 0 to 14 in. in length. 

In some localities the standing dead, fallen, and dying trees exceed 50 per 
cent of the total stand. One of the chief causes of the rapid deterioration and 
death of tret*s attacked by it is a wood rot or fungus {Formes igniariua), which 
follows the work of the borer and destroys the heartwood. The development of 
this d}s€*ase is often so rapid that it envelops and destroys the borer larva be- 
fore it matures, 

Tlie species Is found In all parts of the country, Its distribution being that of 
the poplar, Nommlly there is but one gmjeratlon In three years. The eggs are 
deposited the lattiT part of July and during August, one or two eggs being placed 
In an oblong scar gnawed into the cambium. The larva* hatch in from 20 to 25 
days, whereupon they mine beneath the bark, remaining there over winter, and 
entering the sap wood and heartwood the following spring, where they are 
active until May or June of the second year following oviposltion. Upon reach- 
ing full growth the larva excavates the pupal cell near the lower end of the 
larval mine and remains inactive in this cell until the following spring, when 
it pupates and remains as a pupa 25 to 30 days before transforming to the 
adult. The adult emerges during the latter part of July or during August of the 
third year. 

An hymenopterous parasite is said to destroy an average of 25 per cent of the 
borer eggs, and 5 per cent of the larvse are destroyed by dipterous parasites. 
Iiess than 1 per cent are destroyed by predaceous Insects and birds, while a 
.fungus disease destroys 2 per cent of the mature larvee, pupce, and immature 
adults. Thus the total annual mortality of the borer from these causes is from 
80 to 88 per cent 

Pound associated with it are the bronze birch borer (Agrilus amHua Gory.), 
a fiat-headed borer (PcBcilonota cymipcs Say), Dioerca prolongata Lee., Cossus 
srp., Xploterus sp., and Xylotreohus obliteratus Lee. 
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Tho infestation is said to be most prevalent between altitudes of 6,600 and 
8,000 ft and it is not found to eoour above 9,000 ft. Trees on dry rocky slopes 
appear to be more subject to attack than those in less exposed situations 

Control experiments conducted from 1914 to 1917 in various localities and 
u|M>n various clumps of aspen have showm two methods to be practicable, and 
that the Insect can be controlled if not entirely eliminated by either of them. 
These methods are (1) the cutting of “brood trees’* in May or June and (2) 
the application of creosote or carbolineum to the egg scars, preferably in October. 

Soil grubs, L. Smith (Virgin Islands Sta. Bpt 1U19, p. 11) » — ^The method of 
controlling soil grubs, imrticularly Stratrgus iitanm, by means of poisoned 
bagasse, devised and advocate<l by the author,^ is said to have given good results 
at a plantation upon which it was well tested. The method consists in inserting 
handfuls of bagasse mixed with Pads gre<jn in the soil at intervals of about 5 ft 

Pine weevils ([O^r. /iritj Forestry Comn, Leaflet 1 (1920) ^ pp, figs. J). — 
Accounts are given of the large brown pine wecwll (Ilplobius abieiis L.) and 
of the banded pine weevils (Fissodes pini L. and F. notatus F.). 

The fall ff^edlng of bees, Iw. B. CaANDALt (Conn. Agr. Col. Ext. Bui. 21 
(1920), pp. if, figs. 6). — ^This paper furnishes practical information for tlie 
beekeeper. 

Wood’s x>laoe in the honey industry, H. Maxwkll (Amvr. Forestry, 26 
(1920), No. S22, pp. SyVSOi, figs. 15). — discussion of th(* use of wtHxl In api- 
culture and of the bloom of trees as sources of honey. 

The beekeeper’s vade-mecum, H. Gkarv (London: Stanley Paul tf Co., 1920, 
pp. 202, figs. 62). — This is n vest pocket guide to beekeeping. 

On the outbreak of Nematus abletum Hrtg* in the Naunhofer Forest, 
SiNZ (Tharami. Forstl. Jahrh., 71 (1920), No. J^, pp. Much of the dati 

relating to the injury by this x)ine sawfly is presented in tabular form 

Notes on tlie Harris collection of sawiiic^, and the species described by 
Harris, S. A. lion wish (Jour. Wash. Acad. Set., 10 (1920), No. IS, pp. 508^18). 

The Argentine ant in France, P. Mabchal and R. PouTtE»s (Jour. Agr. 
Frat., n. ser., 3S (1920), No. 18, pp. S19S21, fig. 1; Bui. Boa. Mude et VvXg. 
Zonl. Agr., 10 (1920), No. 8, pp. 91-^93). — A brii*f account is given of Iridomyr- 
mex humilis Mayr, which has become established in the southeast of France 
near Toulon, where It has spread over an urea of 10 hectares (24.7 acres), and 
in the vicinity of Cannes, where an area of 160 hectares is infested. Its dis- 
tribution Indicates that it has been established for 10 or 12 years. 

Contribution to the knowledge of the niicrohymenopterous parasites of 
the pink hollworm iiaBraxil, A. M. »a Costa Lima (Arch. Eseola Super. Agr. 
e Med. Vet. [Niotheroy, Rio de ^Janeiro), 3 (1919), No. 1-2, pp. The 

chakidid parasite Trigmura ammlipes from a pupa, the eupelmid Encyrtaspis 
proximus and a braconld (Bracon sp.) from cotton seed infested by the pink 
boll worm, and Scamhus (Epiurus) sp. are described as new. 

A gamasid mite annoying to man, H. E. Kw jng (Jour. Farasitol., 6 (1920), 
No. Jf, pp. 195, 196, fig. /). — A hriet account and dciscriptlon is given of Hyle- 
tastes missourimsis Ewing, which was found to be a source of annoyance to 
man iu the vicinity of Washington, D. C., In 1919. 

Quantitative studies in the food of spiders, S. W. Bilsino (Ohio Jour. 
S(i., 20 (1920), No. 7, pp. ^This Is a report of studies of the food 

habits of the spiders most abundant in the vicinity of Columbus and OreatUne, 
Ohio, which comraenceii in June, 1913, and extended over a period of six months. 
The details relating to the Insects fe<l upon are presented in tabular form. 

» St. Croix Agr. Expt. Sta. Hpts. 1912^13, p. 40; 1918-14, p. 26; 1914-16, p. 24. 
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It was fotind that 64 per cent of the insects destroyed were of an Injurious 
character, 19 per cent of a beneficial nature, and 2 per cent neither Injurious nor 
beneficial to farm crops. The other 15 per cent represented a varied number of 
different insects, a few of which were beneficial, but the majority of which had 
no direct bearing either way as regards farm crops. 

FOODS— HUMAN NUTRITION. 

Borne factors related to the quality of wheat and strength of flour, W. L. 

Stockham {North Dakota tit a , Bvk 1S9 {1920), pp. 69, figs. 16). — A large 
amount of experimental work of the station Is sumnmrized, with frequent cita- 
tions frcun the work of other investigators, furnishing as a whole a (compre- 
hensive (llscussion of the factors which determine quality in wheat and strength 
of flour. 

“The strength of a flour is Its apparent and potential ability to make a 
large good textured loiif, that of a wheat its production of strong flour, and of 
a variety the general average rank of flour from it as cohipared to other varie- 
ties grown under the same conditions. The strength of a class of wheat is the 
rank of its flour compared to that of other classes when each are grown under 
the con<lltions for which they are adapted. Strength is limited largely by 
varietal inheritance and climate. 

“Hard red sjuing wheat ranks first in strength, followed in order by hard 
red winter, durum, soft red winter, and soft white winter. 

“ The best grades of flour from any class jire those from the reduction of 
purified middlings and free from particles not natural to the endosperm of 
the wheat. 

“ Within any variety smallness in size of kernels usually indicates greater 
relative strength. The extremely small kernels, however, are sometimes very 
weak. Size is of little importance in <*onipnring cltmses or varieties. The hard 
spring and winter classes, which rank highest in strength, average smaller 
than the softer classes. 

“Kxteniul color of wheat is not closely relate<l to strengtli. 

“The hard vitreous kernels are the stronger except in the extrt^mely hard 
and badly shrunken material. 

“ Bright sampler of wlient are relatlv(‘ly more friv from bacteria and molds 
than tJiose which are blenched or damaged. A l>adly frost-damaged sample was 
free from bacteria and molds. 

“The softer the whetit and Umer the grade of flour the less granular the 
flour. Damage changes the flour texture. 

“ The conipositlon of the kerriels is Influenced somewhat by the soil but more 
largely by the moisture conditions. The best conditions for growth produce a 
lower protein content and larger yield per acre but wheat lower In strength 
than that where conditions are not favorable because of insufflcieiit or excessive 
moisture. 

“The natural soil nitrogen in the drier regions is higher where that in the 
wheat is low. The opposite is true in the more humid sections. Nitrogen ap- 
plies tion.s may increase the nitrogen content and strength of wheat. Wheats 
from the plats continuously planted to wheat did not differ materially in 
strength from those from the rotation plats. 

“In all classes of wheat the nitrogen percentage gradually increases from 
the interior of the kernel to the outer layers except in the bran, where it again 
decreases. The grade of flour having the lower nitrogen content is likely to be 
stronger than those of higher nitrogen content from the same wheat. The outer 
layers are weakening. 
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** Added fidtiten increases the volume of the loaf. On the average with all 
grades of flour, the higher the percentage of protein the greater the strength to a 
certain point. Beyond this In the harder classes there are indications of weak- 
ness. Protein from hard red spring and hard red winter wheat because of its 
physical condition and surroundings is more e^cienti i. e.| flours of these classes 
are stronger than those of the soft winter and durum of the same protein con- 
tent considering the prevailing varieties grown, 

“The lower grades of flour generate gas at a more rapid rate during fermen- 
tation than the higher, and their weakness therefore must be attributed to other 
causes. Lack of gas generation is the limiting factor In strength In some cases, 
but one which may be overcome artiflclally. The quantity of water extracts Is 
related to the gas generating power of a flour, but does not parallel strength 
because of the high percentage of extractives in low-grade flour. Blii-bumed 
wheat flours were not unusually high in extractives. 

**The common Inseparable Impurities of wheat were not high in extractives 
except vetch, which sometimes stimulates fermentation in flours containing a 
low proportion of It. 

“The ether extract of wheat Is a decided Improver of baking quality and 
strength, differing In this regard from other fats tried and the fatty acids. 

“ The percentage of total nitrogen of a straight flour soluble In a 5 per cent 
pota.sslum sulphate solution is a less valuable index of strength than the total 
nitrogen figure. 

“ Amylolytic eiizyms contribute to fermentation and large loaf volume. Pro- 
teolytic enzyms of wheat tend to weaken the gluten. The scutellum of the 
germ Is the chief source of the enzyms. The higher grades of flour are more 
free from them than the lower, . . . Proteolytic activity gradually decrei»ses In 
flours in storage. Sprouted wheat flours retain their aetivity in storage for 
a few years. The gluten Is an aid and possibly an easentlal to an Increase of 
the enzym which destroys it. 

“ The proteolytic activity of wheat is greater than that of the flour from it. 
The more active samples usually produce a flour requiring a shorter fermenta- 
tion period in the pan. Flours of the same grade are not strong or we^k accord- 
ing to their proteolytic activity. High proteolytic and high amyloytlc activity 
are usually associated. 

“Weathering increases and distributes the enzyms of wheat. Bin-burned 
wheat was still active proteolytically. 

“ Flours of the same protein content from different classes of wheat differ 
in average absorption. There is the same deficiency of the soft red winter. 
Durum protein ranks highest. The strength limits of any class of wheat are 
better measured by absorption protein ratio than by the percentage of crude 
protein. 

“Although the percentage of ash runs up with protein content, a higher por- 
tion of the water would function in overcoming stiffness and would be more 
available for fermentation. 

“Too high tempeature during fermentation for baking produces an irrep- 
arable damage. 

“ The quantity of ash of wheat bears the same general relation to strength of 
the wheat as that of the flour from It. Hard red spring wheats high In ash yield 
flours high in ash and relatively strong In most cases. 

“ The quantity of moisture sufficient to prevent gluten recovery from a flour 
is closely related to the amount necessary for gluten reactions at the time 
of kernel forrtiatlon. The tendency for gluten particles to cohere depends 
upon the amount of available moisture and the seventy of mechanical treatm^t 
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** The weaker adds are disperdve to gluten over greater range than the strong, 
and the concentrations necessary to overcjome their own dispersive effects are 
greater. The relative conductance of a normal solution of various acids ranks 
them fairly well as to the critical concentrations Jor overcoming dispersion. 

** Dispersion of gluten is also produced by some organic salts and a tendency 
toward disi>ersion by antecedent and cleavage products of gluten. The fatty 
acids and acids of wheat fat do not produce dispersion. The ability of salts to 
overcome disi)ersion Is determined by the valence product of the salts primarily, 
salts of heavy metals being relatively more efficient, however, tlmn salts of 
equal valence and less mass. 

** Normal salts In low concentration do not greatly affect the baking strength 
of strong flour. The jierlod of maximum gas formation is not changed greatly 
by their addition though some stimulating action results. Uni-univalent salts 
are less harmful as a rule than those of higher valency tyr»e. Most of the 
acid salts except those of phosphoric and the weak organic acids are disastrous 
to strength. Strong flours may stand more acid than the weak. In fact, they 
may occasionally be improved thereby. 

“Acids adversely change the shape much more than salts and alkalis in 
iKjulvalent concentrations. Salts influence the absorption of starch similarly 
to that of gluten. Starch gives lower figures with alkalis, and with mineral 
acids lower than organic when treated as dough. Dehydration reduwis ab- 
sorptive capacity of starch, and hydration increases it. 

“ Starch is continually undergoing change as is gluten. Starch is more 
permeable than gluten. Salt and acids produce increases in permeability, and 
mixtures of the two are very active in this respect 

“The con(liti<ais within which Unjithin has its colloidal properties modified 
are similar to tho8<» for the modification of gluten, 

“A flour increase's in strength in storage under good conditions for a few 
months, remains fairly constant for a time, and deteriorates after a period 
of approximately two years. Flour from wheat nine years old deteriorates in 
four months. The rate of deteiioratlbn of flour is about four times as fast as 
with a wheat under the same conditions. 

“ Salts of a higher valency interfere less with vital ijhenoinena than those of 
low valency and are relatively less active in the prc'sence of colloidal material 
because of their precipitating effects. Though salts in dUate stimulating con- 
centrations increase the rate of vital changes, they may not increase the total 
amount of material converte<l. 

“The germ is the chief source of oxidi/Jiig enz.yms. Tliey have little bearing 
on strength but are responsible or related to s(»me color reactions of bran and 
low-grade lloura“ 

Contribution to the study of the composition of maize, N. Passerini 
{Boh Soo, Ital Studio Aliment, 1 il9J9), No. pp, 17-^22). — Proximate an- 
alyses and uitr<igen determinations of eight varieties of Indian corn from dif- 
ferent sources are reported, 

Feaeli sirup and Jam, 0. H. Connors (New Jersey Stas. Rpt. 1919, pp. 9i- 
96 ). — Suggestions are given for the utilization of small and overrli)e peaches 
not suitable for packing in making sirups and jams. For the sirup, fully 
ripened fruit is allowed to stand several hours after picking and Is then washed 
and crushed in the hands, heated gradually to boiling, and cooked for several 
hours, after which it is strained through cheesecloth, replaced in the cooker, 
and evaporated to proper consistency, sugar being then added In the proportion 
Of 1 imrt of sugar to 8 or 4 of the juice. For the jam the fruit Is blanched, iieeled, 
and cut in slices as soon as possible after picking. The material is placed in the 
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cooker, and after adding a small amount of water is heated gradually and 
cooked until soft. Sugar is then added in the proportion of 1 part of sugar to 6 
parts of the mat^ial If the jam is designed for the household use and is to be 
packed in sealed Jars, while if it is not to be packed in air-tight vessels 1 part 
sugar to 3 or 4 parts of the material should be used. 

The quantity, flavor, and color of both products varies with the variety of 
peach used. The average amount of sirup Is estimated at 3 qt. and of Jam 5 or 
6 qt. per basket of fruit. 

Beport upon the methods used for the inspection of canned foods and 
their reliability for this purpose. — Canned meat, W. G. Savage [Gt, Brit.} 
Dept Soi, and Indus. Research, Food Invest Bd.^ Spec. Rpt. S (19^), pp. 2S).— 
This report* which is the first of a series on the gc^neral subject noted in the 
title, deals only with canned meats imported into England. The methods em- 
ployed in the commercial canning of meat, In so far as they may affect the 
physical properties of the cans as they come before the food inspectors, and the 
methods of inspection In England at ports of entry are described. To determine 
the reliability of tlie methods of examination enii)loyed* a comparative study 
of tine findings of the examiners, the actual physical condition of the meat 
when opened, and the results of bacteriological aud chemical examination was 
made in 73 cases at 5 ports of entry. The results obtained, which are classi- 
fied and discussed, are sumnmrizt^ in the ftdlowiiig table : 

Uxavtinaiion of canned uvvnt. 


1 

1 

No 

of sam- 
ples. 

Moat 

Meat 

i 

Correct Judg- 
ments. 

Jiulgmptit t»f /(kkI itLspa'tor.s. 

good 

and 

sterllo. 

good 

IK't 

sterile. 

Meat 

unfit. 

Condi- 
tion 
of the 
meat. 

ster- 

ility. 

Passed 

16 

15 

0 

1 

Perct. 

91 

Per ct. 
91 

Eejacted 

67 

31 

11 

15 

26 

4j10 

Total 

73 

40 

Jl 

10 

4t 

60 


In discussing the large percentage of cases in w^hich the condemned meat was 
sound and fit to eat, It is iKdnted out that the wrong diagnosis in most eases lay 
with the tins disqualified ns leakers. In the opinion of the author, the only 
method to distinguish between sound and unsound meat in such cast's is to open 
the cans and subject the meat to naketi-eyo examination. The possibility is 
suggested of replacing the sound meat in fresh tins and reprcKieasing it, 

[Studies of food and drug problems], A. K. Johnson {North Dakota Bta. 
Spec. Bui., 6 (1920), No. 2, pp. 28). — Iii addition to discussions of saccharin In 
food as a menace to health; a large increase in retail prices over wholesiile 
prices of fruit; and a report of analyses of proprietary nieriicines, and some 
similar data, this number eontaius the following : 

Cost of handling fruit, F. O, Himber (pp. 19-23). — The increased cost between 
producer and retailer, particularly the cost of shipping and baudllng* is 
analysed. 

The food value of some apple-butter substitutes compared to that of real apple 
butter, W. O. Bowers (pp. 23-26 >. — This includes detailed analyses of two such 
products which would indtote that the #w-called apple-butter substitutes con- 
sist of corn starch, corn meal, acids, spices, pectous material, etc. In cH)ncluslon* 
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the author suggests that “ the public runs a risk In choosing the fuibstltute (with 
tt» apparently greater food value ) , at 9 cts. i>er pound In preference to the real 
at 11 cts. per pound, even in the face of the opiwrtunlty to reduce the 9 to 4.5 or 
6 cts. We must bear in mind that the human system has been amisionied to a 
diet in which there is a portion of the natural fruit products with their natural 
fruit sugars, and that there is danger of overtaxing the starch-digesting capa- 
bilities We should all at least recognize that apparent danger until we arrive 
at a more deiinlte solution of the problem.” 

Wheat of X920 crop, T. Sanderson (pp. 27-28). — ^This discusses questions of 
costs and increased prices. Tlie author charges that “the consumers are 
charged a price for the mill products baseti on the cash price of high-grade 
wheat* while the farmer is paid a price at the local elevator based on the option 
market, which at present penalizes him 14 cts. per bushel, while the ci)n'sumer 
Is charged 31 cts, per bushel In excess profits.” 

Discussion on the present position of vitamins in clinical medicine 
(Bril. Med. Jour., No. S109 (1920). pp. fipn. <?). — This symposium, which 

took place at the annual meeting of the British Medical Asso<‘iatiou in July, 
1920, was opened by F. G. Hopkins who touched upon certain general considera- 
tions In regard to deficiency disease's, and discussed briefly wurv>% berilw'ri, 
xerophthalmia, and rickets. New evidence in regard to the stability of fat^ 
soluble A was furnished in the report of exi)eri men ts on rtits, sh(»wiiig1hat butter 
heated at 120® O. without aeration retained its growth-promoting i»roperties, 
while similar samples through which air had bubbled during the same period of 
heating completely lost their growth-promoting pnqu'rties, thus indicating that 
the vitamin, while having considerable heat stability, is easily oxidiztMi. 

In the diS(*us.sion which followed J. Barr attempted to explain many of the 
results attributwl to vitamins as being due to *the action of cahdiim salts. H. 
Chick and E. J. Dalyell dhscussed their recent work on deficiency diseases in 
Vleima, and showed the beneficial €'lTect In the feeding of under n(»urishe(l 
children of the application of principles learnetl in animal ex|KUinieuratlon, 
11. MoCarrison drew attention to the prof<»und effe<‘t of dietetic deficiencies on 
the digestive organs, 

A. F. Hess stated that the antiscorbutic factor as well the fat-soliihle factor is 
evidently lesstmed by oxidation, as shown by the fact that commercially taistour- 
Ized and hoinogenlz(Hi milks are less potent as antisc<irhutics. Attention was 
also called to the individual distinctions which should he made' between the 
antiscorbutic properties of the same fo<Histuffs under different c<uulitious owing 
to the iHJCuliar instability of the antiscorbutic vitamin, G. F. Still pointed out 
that some individuals rcnpilred a larger intake of vitamins than others, and 
cited lu Illustration cases of infantile scurvy which required varying ainoimts 
of antiscorbutic vitamin to effec*t a cure. 

L. Williams emphasized the therapeuti<‘ efficacy of an Intensive vitamin 
dietary composed entirely of uncookni foods. Statist! c.s prosen ted by H. O. 
Mann on the factors prominent in over 400 cases of rickets showed that 44 per 
cent occurred on diets containing a deficiency <»f fats or a defi(‘ien<*y of fats 
with carl>oiiydrate excess, while 10 ihu* cent oc(*urred on brea.st feeding. W. H. 
Wilcox gave illustrations of .scurvy and beriberi during the European war, E. 
Pritchard emphasized the importance of calcium in the etiology of rickets, and 
S. M. Copenmn called attention to the value of restriction of growth-promoting 
vitamins in cases of cancer or tumors. 

Bcurvyf with special reference to prophylaxis In the Hoyal Navy, P. W. 
Bassktt-Shith (La/ncet ILondon^, 1920, /, No. 21, pp. 1102-1105, figs. J ^). — In 
this paper the author traces the history of scurvy from early times to the present 
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day, diBcoases the r^atlonehlp of scurvy to other diseases, and describes the 
preparation of an active antiscorbutic from lemon Juice as follows : 

The fresh Juice is filtered through muslin and then through filter paper under 
reduced pressure. The filtered Julc^e is evaporated in vacuo over sulphuric acid 
at ordinary temperature and the slrupy residue made Into as stiff a paste as 
possible with a mixture of 97 per cent anhydrous lactose and 8 per cent gum 
tragacanth. The paste is cut Into sections, each containing the Juice of half 
a lemon. These are then rolled and pressed into the shape of losenges. 

Experiments are reported in which these tablets were used both prophylac* 
tlcally and therapeutically on guinea pigs with excellent results, one-fifth of 
the tablet, equivalent to 4.8 cc. of fresh lemon Juice, representing the minimum 
preventive dose. It is estimated that one tablet, the equivalent of half a lemon, 
would he ample as a prophylactic dose for adult human beings, and it is sug- 
gested that this tablet should be added to the ordinary nonactive lime Juice at 
present Issued to the British Navy as an antiscorbutic. 

Scurvy (Med* Sd,, Ahs. <md Rev*, B (1920), No* i, pp* 9--14)* — This is a brief 
review of recent literature on scurvy, particularly as relating to Its prevalence 
and manifestations in the different armies during the European war. A list of 
17 literature refei*ences is appended. 

ANIMAL PBODirCTION. 

The types of spotting in mice and their genetic behavior, SO nn<l Y. 
iMAi (f/our. OenetivH, 9 (1920), No* 4, pp* ,Ht9-SS3, pU. £).~-The authors report 
breeding experiments in Japan with various types of spotted mice, leading to 
the identification of a new factor />. 

When Z) Is associated with B (self color) It producer? a pattern called kasuri 
(the dominant spotting of Durham, the type A of Little) and when uaso<*iate(l 
with ^ (recessive spotting) it produces the daruma pattern (black-eyed while 
of Little). It was possible in most cases to distinguish between the kasuri 
pattern and recessive spotting by external appearances, the former being char- 
acterized by “ fine silvered markings.” 

The death in utero of homozygous black-eyed whites noted by Little (R. S. K., 
42, p. 768) is attributed to the failure of DD Individuals to survive, since the 
matings daruma X daruma and kasuri X kasuri both resulted in 2: 1 ratios. 

Types of white spotting in mice, L. O. Dxjnn (Amer* Nat., 54 (1920). No* 
OSS, pp* 405-’40S, figs* S). — ^Breeding experiments with spott€<i mice of various 
types are reported, particular attention being given to the variation in the 
amount and distribution of white on the body. 

Type C, a new variety of dominant spotting, is recognized. This type is 
homozygous for self-color and shows a narrower range in the amount of dorsal 
white than Little’s Type A, which is heterozygous for self. Some genetically 
self animals showed small amounts of dorsal spotting, while white patches on 
the belly were found not to be influenced by the self factor. 

The tortoise-shcdl tomcati-— A suggestion, L. Doncasteb (Jour* Qeneiics, 9 
(1920), No* 4, pp> 335^38). — It is suggested that the sterile tortoise-shell tomcat 
may be a freemartin, 1. e., a female masculinized In utero by the confluence of its 
vascular system with that of an adjoining male fetus. This Idea is based upon 
the studies of Lillie and Chapin (B, S. R., 40, p. 466) and observations’ on the 
histology of the testes of a tortoise-shell tomcat, which, it is stated, resemble the 
gonads of freemartins. Objections are urged against the hypothesis of Little 
(B* S. B., 42, p. 763) that tortoise-shell males are produced by nondlsjunetlon of 
the sex chromosome and the mosaic Inheritance of yellow. 

W, Cutler and L. Doncaster, Jour. Genetice, 5 (1015), No. 2„ pp. 05-73. 
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The genetiee of the Dutch rabblt.<— A criticism* B. 0. PimNSiTT (J<mr, 

Qmetios, 9 {19W)^ No, 4, pp. pi. i, figs. 2). — The author has examined 

the rabbit-breeding exi»eriments of Castle (E. S. R., 42, p. 702) In the light of 
his own studies in the inheritance of Dutch pattern. It is concluded that 
Castle's hypothesis of multiple allelomorphs does not explain the facts satis- 
factorily and that there are at least three independent i)alrs of allelomorphs 
concerned with the different grades of pigmentation. 

On the postnatal development of the ovary (albino rat)* with especial 
reference to the namber of ova, H. Abai {Ajn^r. Jour, Amt, 27 (1920), No, 
4* PP* 405^2, figs. 4), — ^The numbers of ova in the ovaries of 39 laboratory rats 
ranging fi‘oin birth to old age were determined by counting the well stained 
egg nuclei in serial sections of the entire ovary. 

It was found that the weight of the ovaries hut not the number of ova Increase 
continuously with age. During the first three weeks after birth the number 
of ova (total of both sides) decreases from about 35, 000 to 11,000. There Is 
then little change until put)erty (age of 05 days), but with the appearance 
of corpora lutea tiie numl>er of ova suchlenly decreases to 7,000. Thereafter 
the (te(?iine in nuni))er is slow but steady. The decrease* in number Is due 
primarily to the d(*generation of the primitive ova, but the definitive ova, which 
are ceaistantly lH‘ing fornietl from the germinal epithelium even for a consid- 
erable iK'riod after puberty, also degenerate*. 

On the cause of the hypertrophy of the surviving ovary after semispay- 
ing (allfino rat) and on the number of ova in it, H. Akai (.4//K?r, Jour. 
Amt, (1920), No, 1, pp, 59-79). — ^1'‘he right ewury was removed from a series 
of rats at the age of 20 days to determine whether the hypertropliy of the 
surviving ovary, observed to follow se^mispaying by Hatal (E. S, U„ 34, p. 203) 
and others, is due to an increase^ in the number of ova. It was found, how- 
ever, that semispaying pro(lu(*ed no modification in the number of ova in the 
surviving ovary except to hasten slightly the rwluction in number with advanc- 
ing agt‘. Before i>iiberty the excess in weight (about 40 cent) of the sur- 
viving ovary was found to la? due to a greater number of large follicles, while 
the weight after pub(*rty (about double the normal) was tlue t<» an Increased 
ininfi)er of corijora lutea. The <‘orpora lutea were sutiiciently numerous that 
the number of young in litters of semispayed females was but slightly below 
normal. There was no indlcatic»n that an increase in the stroma tissue oon- 
tributeil to the li.vijer trophy. 

The origin* grow^th, and fate of osteoclasts and their relation to bone 
resorption, L. B. Arky (Amer. Jour. Anat,, 26 (1920), No, 3, pp. 315-3S7, pis. 4, 
figs. 2). — Prom a study of histological preparations of devel(»ping membrane 
bone of human and pig embryos and an examination of the literature, the 
author concludes that the large multinucleate cells known a.s^ osteoclasts are 
merely stages in the degeneration of osteoblasts that have finished their (‘areer 
of bone building. No evidence w'us found for the common assumption that these 
cells are concerned with the resorj>tion of bone tissue. 

Oil cakes in aniiiial feeding, I*. Deciiambre (Lcs Tourteaux OWigineux dam 
VAUmeniation^dcs Aninmux. Paris: Augustin ChaUamel, 1919, pp. 64, figs. 4 ). — 
This is a treatise on the chemical composition of f>eanut cake, coconut cake, and 
palm kernel cake, and tlielr utilization in feeding. There are brief comments 
on the importance of the^ products In the commerce of the French colonies. 

Food control from the standpoint of nutrition, E. V. McCuUiOM (Feed- 
in^tuffs, 36 (1920), No. 3, pp. 19, 20), — The author holds that a list of the 
principal ingredients and some indication of their proportions should be stated 
on the label of proprietary feeds so that the feeder can avoid using incomplete 
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nmtelng from single grains by making intelligent combinations witii other 
feeds. The iM>ssiblllty of grading feeds on the ba»is of the quality of their 
proteins is also discussed. 

[Association of Feedi Control Officials. — Flerenth and twelfth annual 
meetings] {Feedingfitulfs, 35 {1919), No, 6, pp. 19-m, S2, 42, +5, 50, 54; 37 
{inoy, No, d. pp, 19-^21, 25^i8, 31. 32, 34, 47, 4S, 50, 52).— These are the reports 
of proceedings of the meetings held In November, 1919, and November^ 1920. 
Reports of previous meetings have been noted (E. S. R., 41, p. 564). 

The 1919 rei)ort includes the X)residential address of J. W. Kellogg and the 
routine discussion of definitions. The 3920 report includes the addresses of 
Fatten, Chapin, Sllberberg, Maynard, and Vestal previously mentioned (see 
p. 300), routine discussions, and the official and tentative definitions adojJted. 
The 3919 meeting decided to designate the three grades of cottonseed meitils as 
choice, medium, and low-grade, but at the 1920 meeting this action was recon- 
siden^ and the old names, choice, prime, and good were tentatively restored. 

Cycles of production for cattle, sheep, horses, and hogs, E. B. Blkkckkb 
{New Jersey ^tas. Rpt, 1919, pp. 319-324 ), — ^This is a study of the cyclic changes 
in the pri<H*s of live stock and their influence on production. With hogs the 
average cycle (interval betwe<m two periods of high prices or two periods of 
low prices) was found to He between 6 and 7 years. With sheep it is about 
9 years, with cattle 13 years, and with horses 17 years. The farmer is advised 
to study the trend of i)rices so as to avoid the losses coincident with Ill-timed 
production. 

British breeds of live stock, [B.l Wallace, rev. by J. M. Webb {London: 
Mhh, Agr. and Fishenes, 1920, S. ed., pp. 133, pis, 45 ). — This compilation con- 
tains a brief histoiy and description of each of the l>reeds of horses, cattle, 
sheep, and swine occurring in Great Britain and Ireland. Poultry <lescriptions 
found in the first edition (Pi. S. H., 25, p. 372) are omitted. An appendix gives 
a list of the recognized brfHMl societies, the principal places of public sales, 
exhibitions ami shows, and the prices realized at sales,. 

A number of societies have been organize<l in recent years iu maintain and 
Improve some of the nearly extinct local breeds of sheep and pigs. A similar 
tendency among cattle breeders is indlcii(e<l by the fonnatioii in 1919 of so- 
cieties Interested in the Blue Albion and Old Gloucestershire breeds and by 
the first appearance of l^ark cattle in the show ring as a recognized breed at 
the Royal Agricultural Soch^ty’s show of 1920. 

[Experimental cattle crosscss in Alaska], H. E. Pbatt {Alaska Stas. Rpt. 
1918, pp, 89, 90 ), — ^Pive Holstein X Galloway calves have been bom at the Kodiak 
Live Stock and Breeding Station. The calves are all black and polled but 
have more white on the underline than the average Galloway. In conformation 
and hair characters they seem to resemble Holsteins. It is stated that the 
milk yields of pure-bred Holsteins in the herd are seriously affc^cted by cold 
rains. 

Beef cattle [feeding experiments], AV. E. Josepji {Montam Sta. Rpt, 1919, 
p. 22 ). — In a study of cottonseed cake as a supplement to straw for wintering 
beef co'ws, it was found that 1 lb. of the cake Is equal to about 5 lbs. of mixed 
alfalfa and timothy hay when each is fed with unlimited amounts of straw. 
Mention Is made of a preliminary test of sunflower silage for beef calves show- 
ing that the silage did not produce quite the gaiq of mixed timothy and 
alslke hay. 

Grass fat cattle warmed up on corn fodder with a straw shed for shelter, 

H. Shefpiubi) {North Dakota Sta. Bill, 140 {1920), pp, 8, figs, d).— -A violent 
blizzard late in October, 1919, made it necessary either to provide a shelter 
for a group of 51 2-year-old steers that had been on grass during the summer 



1^2311 


AmUAh I^BODtTOTrOK. 


865 


or to $ell them at once when the market was flooded with grass cattle. The 
flrst alternative was adopted, and a temporary shelter of rough boards and 
worthless baled straw was constructed. The steers were fed on com fodder 
for 58 days and made an average dally gain of 2.5 lbs per head. They were 
sold late in December when the market was much more favorable. 

Com and millet silage for fattening cattle, J. W. Wri.soN and A. H. KuHt/- 
MAN {Houth Dakota Sta, BnJ. 1S9 (1920)^ pp. ^0ii--220 ). — Two cattle feeding ex- 
periments are reported. The first began in February, 1919, involvcHl 4 lots of 
5 steers each, and was jjhiimed as a comparison of silages made from 4 varietii^ 
of corn. Tln*re were 4 lots of 4 steers each in the second exp<'riment which 
l)egan in January, 1920, and was mainly a comparison between silages made of 
mature and immature corn and proao. The following table summarizes the 
main results: 


ConipariHOtiH of com varicticH and prono for feeding to cattle in the form of 

silage. 


Yvar 

uiu) 

lot. 


1919 
(90 

days) 

1920 
(120 

dayss) 


[1 

2 

3 

4 
2 
3 
i 


^ Xiituro ami <’j>mpositloTi of fo<l. 

Num- 
ber of 
.steers. 

Initial 

weight 

per 

hood. 

Daily 

gain 

Consuniwl per 
pound of gain. 

P««scri|>U(»ii. 

Moist- 

\ire. 

Crude 

protein. 

Crude 

fiber. 

per 

head. 

Sihige. 

r^inseed 

nieul. 

, 

PiTCt. 

Per ct. 

Per ct. 


Poundii 

Ponnd’^} Pounds. 

Pounds 

Sweet com 

rt4.0 

3. 32 

7.84 

5 

804 

2. 18 

25. 4 

1.16 

Eivrly White Dent corn 

77.2 

2.20 

fS.78 

5 

802 

2.87 

18.5 

.88 

Rainbow Flint com 

74,8 

2. 05 

5.35 

6 

862 

2. 76 

23. 1 

.91 

Reetl Yellow Dent corn. .. . 

78. 0 

2.24 

5.51 

5 

StK) 

2.66 

23.6 

. 95 

Mature White Dent corn. . 

5«. 2 


8. 6.3 

4 

1,008 

2.33 

27.8 

1 22 

Tminuttire Wliit c 1 )ent corn 

87.7 

1. 09 

,3. HO 

4 

I 9S3 

2.09 

39,0 

1.30 

j Proso j 

7t 1 

1.01 

6. 10 

4 

1 971 

1.82 

JO. 8 



INHum on Tull tot*<l each ste(*r received 3 lbs. of linseed meal p(*r day in addi- 
tion to silage. Oat straw was otTered during the last 8 immths of the lt)2() o\> 
periment but. although consid(»rable anrount.s were pulled from the racks hy 
the animals, comparatively little was aelually eaten. Lot 1 of the second ex- 
IXTiment was fed shelled corn, linseed me»il, and wild hay ami made an aver- 
age dally gain of 2.f5 lbs. The value of the added gain did not coiupeiisate 
for the great (‘r exi^ense of the ration. 

NeitiKT swi^et corn nor proso is re(*oinmeud(Hl as a satisfactoiy silage crop, 
but the ensiling of immature (ient com is .suggesK^ii for an (‘Jii(‘rgem*.v. Deter- 
iulnati(»ns by U. A. Dunbar of the cbemieal composition and acidity of tlie sil- 
ages fed are tabulated. 

Green forage crops and corn for fattening lambs, J, W. Hamaioxd (O/tio 
Sta. Bui. (1920) f pp. Jta-99, figs. 21). — The exi)eriments reported have becni 

not(^l from two i)renminary papers by Haniiiuaul (E. S. H., 41, pp. 177. 51)8). 
In experiuamt 2; the lot of lambs graze<l on a succession of annual <*rops were 
fed for 158 days and n<»t 182, us slated in the flrst of the papers cited. 

Bheep feeding* — ^IX, Fattening western lambs, 1918-10, .1. 11. Skinner 
and C. M. Vestal (Indiana Sta. Bui. 2SJ^, pop. ed., (1919), pp. 8, fig. 1 ). — The 
couflflete bulletin has been noted (E. S. R., 48, p. 375). 

The wool of the Sudan, Y. Henky (Agron. Colon., 8 (7979), No. 22, pp. 97- 
JOSt pis. 2, fig. 7). — The ahthor describes the variety of wool sheep native to the 
territory around the Niger River and cites data on wool production in this 
region. The sheej) are of the thin-tailed Barba rine breed. The wool is coarse 
and is mtfch impr<»ved by crossing with Merinos. The sheep receive no fml 
besides pasture and in the dry season subsist on the roots of aquatic grasses. 
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Swine ^H>daction In D^ware, F. A. Hays (Delaware Sta, Bui. IH (1919), 
pp, 12), — ^TUis bulletin eonalsts of (1) a 14*page discussion of the ele- 

ments of swine management, (2) data on the cost of wintering brood sowa 
and developing breeding gilts, and (3) the results of 5 experiments in fatten- 
ing hogs. 

The data concerning the gilts consist of the average growth and feed records 
of 6 individuals for a period oi' 140 days after weaning. The records of brood 
sows extended over 2 years, the first experiment beginning in November, 1917, 
and continuing for 6 months, and the second beginning Novenrt)er, 1915, and con- 
tinuing 8 months. The sows had free choice of a grain mixture and tankage 
In a self-feeder. During the first year, when all the sows were Berkshires, they 
made an average dally gain of 0.38 lb. per head. During the second year, when 
there were some Yorkshires and Duroc-Jerseys In the herd, the average daily 
Increase* was 0.21 lb. Self-feeding is not recommended for brood sows, as they 
became over-fat and inactive in this experiment and there was a heavy los.s of 
pigs at birth and during the suckling period. 

Tomato waste consisting of skins, seeds, and cores discarded in the making 
of catsup was fed in conjunction with hominy feed and tankage, free choice, 
to a lot of 5 pigs from September 18 to October 28, 1917, They made an average 
daily gain of 1J»6 lbs. p<n* pig and required 1.9 lbs. of tomato waste, 4.1 lbs. of 
hominy feed, and 0.19 lb. of tankage per pound of gain. A ehwk lot, not fe<l 
tomato waste, gained 1,25 lbs. i)er day and required 5 lbs. of hominy feetl and 
0.01)6 lb. of tankage ijcr pound of gain. The percentage composition of the 
tomato waste was as follows: Moisture, 88.9; protein, 2.35; ether extract, 1.22; 
crude fiber, 2.70; nitrogen-free extract, 4.26; and ash, 0.52. 

A lot of 6 pigs fed hominy fetnl and tankage and 4 lbs. of kitchen garbage 
per head per day for 25 days during October and November, 1917, made an 
average daily gain of 1,04 lbs. per pig. A second exi)eriment with garbage 
was couducled later and lasted 80 days. A group of six SO-lb. pigs fed 12.5 
lbs. of garbage per head per day and given free choice of shelled corn and a 
jjrotein supplement made an average daily gain of 1.24 lbs. per head and con- 
sumed 10 lbs. of garbage, 1.14 lbs. of corn, 0.09 lb. of tankage, and 0.08 lb, of 
linseed meal per pound of gain. The tankage was fed during the first 30 days 
only and Un8ee<l meal during the remainder of tlie period. A second group 
fed similarly, but with garbage omitted, made an average daily gain of 0.68 
lb. and (‘onsumod 3.88 lbs, of corn, 0.22 lb. of tankage, and 0.16 lb. of linseed 
meal per pound of gain. 

A study of methods of preparing rye for fattening pigs was made with 5 lots 
of 5 pigs each for 80 days beginning August 29, 1918. The following table 
summarizes the mettiods of feeding the different lots and gives the main results : 

VompaHson of methods of preparing rye for growing pigs in am SO-day feeding 

trial. 


h()i. 

Grain fed. 

Initial 

weight 

parpJg. 

Haily 

Average ration 
(free choice). 

Consumed per jxnind of 
gain. 

gain per 
pig* 

drain. 

Tank- 

age. 

Grain. 

Tank- 

age. 

Total. 

\ 


Pounds. 

Pounds. 

pounds. 

Pound. 

Pounds. 

Pound. 

Pounds, 

1 

Hominy feed (check) 

72.3 

1.27 

4.6 

0.38 

3.61 

0,30 

3.91 

2 

Whole rye 

65.1 

. .91 

4.1 

.43 

4.49 

.47 

4.96 

3 

Soaked whole rye 

72.3 

.91 

4.7 

.53 

5.13 

.58 

5.71 

4 

Ofoandryo 

7a» 

1.0$ 

4.4 

.35 

4.04 

^32 

436 

5 

Soaked ground rye 

72.3 

! 

LU 

4.3 

.41 

4.15 

'^.36 

451 
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Grinding but not soaking tho grain is recommended as an economical practice. 

On September 10, 1918, ten 157*lb. pigs were turned on to a |-aore plat which 
had been sown broadcast with soy beans in May. They ha<i access to hominy 
feed and tankage in a self-feeder and exhausted the forage in 40 days, when 
they had reached an average weight of 228 lbs. The pigs consumed 2,8 lbs. 
of hominy feed and 0.21 lb. of tankage i)er pound of gain. 

An experiment to study the efficiency of different protein concentrates as 
supplements to com was conducted with 6 lots of 140-lb. pigs from February 
4 to April 5, 1919. The average daily gains per pig in the lots fed the different 
supplements were as follows : Corn gluten fee<l 0.8 lb., tankage 0.93 lb., linseed 
meal 0.98 lb., soy bean oil meal 1.03 lbs., and coconut oil meal 1,14 lbs. The 
lot fed exclusively on corn made a dally gain of 0.92 lb. 

Swine [feeding experiments], W. E. Joseph {Afoiitana ^<ta. Rpt. 1919, pp* 
2S, 24 )* — In an experiment to determine the best amounts of tankage to feed 
to pigs 'While growing from 85 to 200 lbs., It was found that a relatively large 
portion of tankage fed toward the beginning of the feeding period resulted In 
the most rapid an»l e(*ononiical gains. In a comparison betvvt^en two varieties 
of barley (Blue liulMesa, or Guy Mayle, and White Smyrna) when supple- 
mented with tankage and alfalfa hay, It was found that the results obtained 
with the two rations were substantially the same. 

[Work with hogs at the New Jersey Stations], J. M. Hunter (Mew Jersey 
apt, 1919, pp* 197-114, pl* i). — Experiments are presented under four 
headings, as follows : 

T. Self-ferdiTs v. hand- feeding tnmket oti forage crops (pp. 107, 108). — 
This is a continuation of experiments previously noted (E. S. R., 41, p. 73). 
Tliiw lots ttitallng 29 r»G-lb. hogs were place<i on pasturage (siveet clover and 
Dwarf Essex rape) July 3, 1918. Each group was fed. corn, wheal middlings, 
and tankage until an average weight of 235 lbs. was attninetl. liOt 1 was self- 
ff»d by the frt^ choice system and reached the required weight October 28 (117 
days), making an average dally gain of 1.51 lbs. Lot 2 received a 3 per cent 
and Jot 3 a 2 per cent grain ration during the pasture season (until October 21). 
Half of each of these lots (sublot A) was self-fed during the finishing j^eriod 
and the other half (sublet B) was finishtid on a full feed of the rations pre- 
viously received. The total feeding periods and the average daily gains of 
these sublots were as follows : 2A, 138 days, 1.27 lbs. ; 2B, 154 days, l.l lbs. ; 
8A, 157 days, 1.98 lbs. ; and 8B, 176 days, 0,96 lb. There was relatively little 
difference between the lots in the amount of feed requlretl per unit gain, but the 
self-fed lot consumed a higher proportion of com. 

II. Oarbage as a hog feed (pp. 199-112). — Six lots of 10 weanling pigs were 
fed in this experiment which lasted from June 7, 1918, to January 8, 1919. 
Lot 1 fed cooked garbage exclusively made an average gain of 165 lbs. and con- 
sumed 2.4 lbs. of garbage per pound of gain, while lot 2 fed exclusively on raw 
garbage gained 189 lbs. and required 2.2 lbs. of fet^d per pound of gain. Lot 6 
fed raw garbage and given access to green forage during the sunmier gaine<l 
170 lbs. per head. Lot 6, the check lot, on a straight grain ration gained 212 
lbs. Lot 3 on raw garbage and finished on grain (last 40 days) gaiueti 220 lbs. 
and lot 4 on raw garbage plus a 1 per cent corn ration throughout gained 258 
IbB. Per ix)und of gain, lot 3 consumed 1.8 lbs. of garbage and 1.3 lbs. of grain ; 
lot 4, 1.6 lbs. of garbage^ and LI lbs. of grain ; lot 5, 4.1 lbs. of grain. No 111 
effects resulted from feeding the garbage raw, as the pigs had all been given 
the serum-vaccine treatment early in the experiment. 

Expert meat Inspectors from two well-known packing concerns in the East 
Inspected all cuts of meat as tiie carcasses were split and cut up. While figures 
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are not Riven snpportinR the argument, it may he stated In brief that littie or 
no criticism was offered on any of the carcasses* It so hai)pened, however, that 
In two instances carcasses which had been fe<l on cooked garbage were referred 
to as being a trifle light in color, while two carcasses from the grain fed lot 
were criticized for lack of firmness and fineness of texture of both fat and 
muscle tissue.” 

III. Pmturimg alfalfa durmg the first semm (pp. 112, 113). — During two 
summers 8 sows and their Utters were carried on a 2.5 acre plat of first year 
alfalfa, and in addition a considerable amount of hay was harvested. A 3 pci* 
cent grain ration was fed. 

IV. Kwrre// of hog farms ia New Jersey (pp. 113, 114)* — Data as of March 1, 

1918, and March 1, 1919, are tabulated, based upon the replU's of 9T farmers 
to questionnaires calling for information concerning the breeds of hogs kept 
numbers of sows, boars, and shotes, the use of selMeeders, tankage, jiasture, 
garbage, etc. Considerable increases in the number of brood sows and young 
stock between the two dates are noted. 

Pork from tomato pomace, V. V, Bkaxton (Oanner, 52 U92])y So. S, pp. Si), 
40, fig. 1). — ^Tomato waste (two-thirds seed, the rest skin and cores) from an 
Indiana tomato pulping factory was ensiled during the canning season and 
fed tht' following spring to 70-lb. pigs for 77 days. 

A lot of 5 fed an average ration of 6,6 lbs. of the silage and^ 2.5 lbs. of corn 
made an average daily gain of 0.92 lb. and gaim^d 20.4 lbs. per bushel of corn 
fed. A similar lot f^ni the s^ime ration with tlie a<l(lit!on of 0.6 lb. of tankage 
gained 1,13 lbs. per day and made 24.9 lbs, of gain per bushel of (H>rn. A third 
lot fed tomato silage and corn meal (3:2) made a daily gain of only 0.75 il). 
per head. 

Barley as a liog feed, P. E. Mitxer (Mimesota Sta., Rpt. JUonHs ^vhsta., 
i9J9, p. Jfl). — X lot of hog.s on alfalfa pasture and given free choice of barley, 
flour middlings, and tankage in a self-feeder selected, re.sr>ectively, 70.3, 10.9, 
and 3.S {>er (*ent of the three feeds and made a ixmnd of gain on 3.98 lbs. of 
grain, A scK'ond group in a dry lot required 4.22 lbs. of feed for a pound of 
gain, and 67 per cent of the ration selected was barley, 26.0 flour middlings, 
and 6.4 tankage. 

Artifleial light and egg production, W. F. Schoppe {Montana ^ta, Rpt. 

1919, pp. 32, S3). — In an experiment involving the use of 320 White Leghorn 
pullets, iialf of which were in r>ens that were lighted artificially, it was found 
that the latter produced 42 doz. more eggs than those in the unllghtwl i>ens 
and consumed 282 lbs. more feed. The lighted pens returned greater profits 
for the year. 

Pituitary feeding and egg production in the domestic fowl, S. Stmpson 
(j8oo. Expt. BU)h and Med. Proo., 17 {1920), No. 5, pp. 87, 88). — In experiments 
with White Leghorn hens, the author failed to conilrm the conclusion of 
Clark (E. S. R., 34, p. 75) that feeding anterior lobe of the pltultaiy gland 
(ox and growing calf) Increases egg production. The tests were conducted 
at different times in the summer, winter, and spring, and the dosage was at 
first the same as that used by Clark and later doubled and trebled. 

How eggs are graded wd why, Mb. and Mbs. G. R. Shqup {Washingtm^ 
Bta., M^est. Wash. Hta. Mo. Bui., 8 (1920), No. 8, pp. 119--121, fig. 1). — This 
popular article includes a description of a simple homemade device for grading 
eggs by weight. 

Effect of rations upon the hatehablllty of eggs, W. J. Buss {Mo. Bui. 
OMo Sta., 5 {1920), No. 10, pp. The hatching data secured In a course 

of three of the long-term experiments at the station are sunimarlzed. 
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Studies of various amounts of protein were made each year from 1916 to 
1920 with 3 lots of hens receiving, respectively, 1, 0, and 11 parts of meat 
scrap per 15 parts of mash. The corresponding 6-year averages of the per- 
centages of fertile eggs hatched were 70.7, 67, and 70.1. In another set of 
experiments carried on from 1915 to 1920 a comparison was made between 
simple and varit*d rations. In the simplest ration corn was fed as a scratch 
feed and ground corn and meat scrap (8:5) as a mash. The average hatching 
j>ercentage in this lot was 72. In a slightly mom complex ration lu which 
the mash was c*oinposed of ground corn, bran, and meat scrap (7:3:5) the 
hatching percentage averaged 71.4. In a similar ration with four parts of 
tankage substituted for the meat scrap the average hatching iicrcentage was 
67.4. With complex ration in which corn, wheat, and oats were fed as a 
scratch fet>d and corn, bran, middlings, linseed meal, and meat scrap as a 
mash the hatcliing percentage averaged 6i).5. In a 3-yeur comparison, 1915- 
1917, between the eggs laid i)y hens on range and the eggs laid in conflne- 
ineiit, it was found that 05.6 per cent of the former and 61.0 per cent of the 
latter hatched. 

It is concluded that a greater per(*entage of fertile eggs are hatched when 
simple, well balaucid rations containing considerable amounts of coni are 
used and the birds are not too much confined. 

Incubation problems, H. It. Lkw is (New Jerneu Stas. Rpt 1019, pp, 127, 
128). — Preliminary results arc given of some studies of the intluenee of moisture 
during iri<*uhation upon liatdiing iH‘rcentages. The percentages of eggs hatched 
and the weiglits of the chicks were greater w^hen moisture was supplied in trays 
throughout the incubation pericsl. Production rec*ords from the Viuelaiid egg- 
laying contest are cited to sliow that there is no clear relationship between 
hatching percentages and the number of eggs laid by a bird. 

Seasonal price variations for poultry products at the New York market, 
H. U. Lewis (New JevHcp Stas. Rpt. 1919, pp. 137, 138). — The monthl> prices of 
various grades of eggs, dressed poultry, an<i live poultry from July, 1918, to 
lune, 1919, are tabula H hI. 

liabbit feeding, W. F. Schoppe (Montamt Sta. Rpt. 1919, p. 33). — Some deter- 
minations of the dressing percentages of rabbits are reported. At 10 wcidcs of 
age the percentages rangefl from 50,4 to 63.4, at 14 weeks from 40.7 to 55.7, at 
18 weeks from 42 48.0, and at 22 weeks from 38.0 to 42.4. The percentage of 

bone ranged from 4.9 to 0.3. 

The rabbit book, F. L. Washbttrn (Philadelphia^ and London: J. B. Lippin- 
cott Co., 1920, pp. 200, pi. 1, ftps. 83). — This book aims to be a practical manual 
on the care of Belgian hares, Flemish Giants, and other utility rabbits. Advice 
on purchasing breeding st(H*k, construction and management of a rabbitry, feed- 
ing, breeding, the control of disease, selling, shipping, and exldbiting rabbits, 
killing *an(i dressing for the table, creating a market for rabbit meat, cooking 
rabbit meat, and the preparation and marketing of skins are included. 

BAIEY FABMINQ— DAIETING. 

Sitiidowers r. com for silage, E. L. Anthony and H. O. HENUxatsoN (West 
Vir0nia Sta, Circ. 32 (1920), pp. 8, fiff. 1). — To compare sunflower silage and 
com silage 2 groups of 5 dairy cows were fed by the reversal method during 
two 3-week periods. The group changed from sunflower silage to com silage 
showed an average decrease of 5.8 per c*ent in the milk In the second period, 
While the group receiving sunflower silage last showed a decrease of 18.5 per 
cent There was also a slightly greater decrease in the fat production of the 
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seconil group. Although this preliminary trial indicates that sunflower silage 
is slightly inferior to corn silage in maintaining milk flow, the growing of sun- 
flowers for silage is recommended in sections of West Virginia where the tillable 
acreage is limited, l>ecause of the much larger tonnage per acre. Proximate 
analyses by H. H. Hanson of silages made from sunflowers cut at different 
stages are Included. 

ftanflower ensilage for milk prodnctioa {Agr. Oas, Canada, 7 {1920), No, 
lOi pp. 818, 819). — In an experiment conducted at the Manitoba Agricultural 
College during the winter of 1919-20, ensiled sunflowers cut in the dough stage 
Were fed to 7 dairy cows during a 4-week period. The production records are 
not given, but it Is stated that the milk flow was about equal to the average of 
the preceding and following periods when corn silage was fed. The sunflower 
silage contained 16 per cent more moisture than the corn silage, and the possi- 
bility of Its freezing when fed out of doors is pointed out. Since the sunflower 
matures much better than com in Manitoba, its utilization for silage is advo- 
cated, 

flnlluence of the use of legume hay on the cost of milk prodnction], 
J. B. Bain {Md, Agr. Boc, Rpt., 4 {1919), pp. 209-^06). — Data secured in cost of 
production studies by the Dairy Division, XJ. Dt'partnient of Agrirulture, 
during two years in Indiana and Vermont are cittMl. When herds composed 
of cows of the same average productivity were compared it was found In each 
case that less grain was consumed per 100 Ihs. of milk where legume hays were 
fed liberally tlian where nonlegume roughages were used mainly or exclusively. 

A study of the cost of milk, production, F. App {New lersep Btan, Rpt 
1919, p. 299). — A table is presented of the itemized cost of keeping a dairy cow 
for a year, using the 1018 scale of prices ami tlie feed consumption and labor 
data given in Bulletin 320 (E. S. B., 40, p. 47.H) for the special group of 300 
dairy farms in Sussex County. The net cost per <‘ow is iMf^timated at .$27.00 and 
the cost of producing 1 qt. of milk 7.31 <*ts. 

How can skim milk be best supplemented for calf raising? F. Honcamp, 
F. DETTWEII.ER, ET AL. {Hcv. Landw. ReichHomte Innem, No, 41 {1919), pp. 18S, 
pis, i3).^This is a report of cooi)erutive calf ftHHling studies on seven large 
estates condiitJted under the supervision of various research institutions before 
the outbreak of the European war. In each case there was a whole milk group 
of calves and a skim milk group designated as lot A and lot B, resi>ectively. 
The calves were mostly 3 weeks old at the beginning, and the experiments con- 
tintmd for 20 weeks. 8klm milk was offei^ to lots B at the l>eginnlng of the 
sixth week along with ground oats and flaxseed, while whole milk feeding was 
discontinued with this group during the eleventh w^eek. Skim milk, oat meal, 
and flaxseed w^ere offered to lots A at the eleventh w’^eek. No whole milk w^as 
given lots A after the seventeenth week, at which time peanut cake was offered 
to both groups. Hay was fed to all the calves, beginning on a small scale with 
the sixth week. The detailed data include feed consumption, weights, and the 
measurements of 8 body dimensions at frequent intervals. Simraental and 
black and white Lowland calves were Included. 

The lot B calves averaged 90 per cent of the gain of lot A at a lower cost per 
unit of body weight, and were In a good state of develoi>ment at the end of 
the experiments. It is concluded, therefore, that the method of supplementing 
skim milk used for lots B is entirely satisfactory. 

The milk supply of Rouen and Seime»lnf6rienre, A. (Ixtillaumic (/jC Lait a 
Bourn et en Beine-lnfdrieure. Lons-le-Baunier: Ludm Deelume, 1919, pp, 
l4)^Xni-jrl4S, figs. 7).— This pamphlet deals with the market milk ludustary la 
S^ne-Inf4rieure, and the healthfulness and the chemical composition of the 
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milk supplied to Eouen during the war. The method of milk control has been 
noted from another source (E, S. R., 43, p. 271). 

The development of acidity in milk, D. W. Steuaet {Jour, Dairy 5 
iV^o. 7, pp, 52-59), — The author reports studies on acid production in 
milk in Wales, The high acidity developed on incubation at 98® F. indicated 
the universal presence of lactobacllli. Yeast, molds and sport-forming rods were 
found to reduce the acidity in such cultures. 

Elimination of germs from dairy utensils, (1) by rinsing, (2) by dry- 
ing in sun and air, M. J. Puuciia and H. A. IlAaniNa {Illinois Sta, Bui, 2S0 
{1920), pp. — Two series of exiwimenis are r£»ported. In the first a 

total of 440 milk cans washed in the oniiiuiry way in a creamery were rinsed 
with measured amounts (1 to 9 qts.) of water at temperatures of 70, 150, or 
about 205® F. In the second series 213 milk cans and 58 milk pails, after being 
washed and rinsed, were inverted on a rack at 8 a. m. and kept exposed to sun 
and air for either 8 or 20 hours, dinyt sunlight not being permitted to pene- 
trate to the interior. The luiiuher of bacteria recovered from a liter (»f water, 
shaken aboirt in the utensil after the experimental treat ment, was used to esti- 
mate the bacteria reiiir>v^«Ml by the rinsing or drying ]>nx'(>ss and the number 
which woulfl have hixm added to the milk if the cans had been put at once into 
use. The tabU»s include bacterial counts for €iach can and pail used in the 
experinuuits. 

From the results of the rinsing experiments, It is concluded timt a consider- 
able part of t)»e r<‘duction ir» the content of the cans was due to the 

mechanical removal of hactoria by the rinsing water, the water at 70° removing 
an average of more than 2 billions of Jiving germs p(‘r can. With temperatures 
of 200® or more the number of living germs removed averaged less than half a 
billion per r'an, but tlie germ content of the can after rinsing was greatly 
reduc£Ml so that in favorai)le cases it is estimated that use of cans thus rinsed 
would not add more than 100 bacteria per cubic centimeter to the milk. It 
was found that hot wash water, particularly if used in snudl amounts and 
pour<*(i from can to can, rapidly loses it.s heat and that too much ndiance must 
not he r)lac(Mi upon the germicidal action of such rinse w^ater. 

Tile nuu»her of bacteria in tlie cans drifni for 8 hours varied from 10,000 to 
103,000,000. Stwt^nteen per mit of the cans and 10 per <‘ent of the pails had 
less tlian 1(K),0(K> bacteria, and 04 per cent of the cans and 70 jior <'(»iit of the 
pails more than 1,000,0(K) bacteria. It is estimated that 20 p(*r cent of the 
cans w’^ould have atided less than 10 bacteria per cubic centimett‘r to milk, 25 
per cent between 10 and 100 bacteria, and 13 ix^r cent more than 1,000 bacteria. 
The average contamination by these cans w^ould have been 385 bacteria per 
cubic centimeter of milk and by the pails at their first filling with milk 848 
bacteria. In many cases the longer exinisure of the cans did not result in 
greater destruction of bacteria, due to rains or high humidity. 

In a supplemental experiment 10 cc. of water (of known bacterial content) 
taken from vats in which milk utensils had been cleaned was added to each of 
48 8-gal. cans that had been thoroughly steamed, dried, and cooled. The added 
liquid was distributed over the inner surface by vigorous shaking and the cans, 
half «if them covered, were held for 24 hours at about 70®. It is estimated that 
the covered cans would have added an average of 247,772 bacteria per cubic 
centimeter to milk and that the open cans would have added only 1,284. 

How do bacteria get Into milk at the farm and how may their number 
he reduced? 3VJ. J. Prucha, H. A. Harding, H. M. Wketeb, and W. H. Cham- 
rntm {Jour, Dairy Bd., S (1920), No. 4, pp. S08->S19),— This is an historical note 
with a brief bibliography, showing the development of the view that dairy 
8a097®— 21 d 
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utensils and not the construction of the barn, the air, or the ordinary routine 
practices at the bam are the chief sources of bacteria found in milk. The 
experiments noted above are summarized. 

Experiments with and practical application of heat sterilization for all 
parts of milking machines, (1. H, IIart and W, H, Stabler {Jour, Duiry Sci,^ 
3 (1920)^ No, ly pp, SS-51). — The authors give the full details of the two ex- 
periments previously noted from a preliininury paper by Hart (E. S. K., 42, 
p. 564), showing that rubber tubing causes rapid deteri(»ration of chlorin 
solutions used for sterilizing milking machine parts, and report success in 
reducing the bacterial counts of machine-drawn milk produced on three Cali- 
fornia ranches by the use of hot water. The parts, after washing, ai*e placed 
in water in a covered galvanlze<i iron tank. Steam is run into the tank until 
the temi)erature is 180° F., and the parts are not removed for at least 15 
minutes. There were indl(*ations that the life of the rubber tubes was pro- 
longed if they Avere kept wet afttT such sh^rilization. 

It is suggtjsted that the outbreaks of rnammltis common in herds where milk- 
ing machines are used may be due to Infection of the udder with pyogenic 
cocci by unsterile teat cups. 

llairy produce factory premises and manufacturing processes, 1^. T. 

MacInnes and H. H. Kandell (Aff7\ Ouz. N, WalcSy 31 {1920), Non, 4, pp, 
255-264, pis. 4; 5, pp, 3S3-331, pis. 4; 7, pp. pis. //; 8, pp. 563-566, pis. 

4i fig, /). — The authors made bacteriological investigations of the air, water 
supply, equipment, etc., of three Australian creameries where dlfllculties oc- 
curred in producing butter of good keeping quality despib' adequate pasteuriza- 
tion of the cream. 

The first creamery was old, poorly constructed, and badly In need of repair. 
Contamination was found t<» occur through the holding of the pasteurizfMl cream 
In opc;n vats exposed to dust from overhead obstructions and air laden with 
enough bacteria to add half a million per cubic ce*ntimeter in 20 hours. The 
system of working and salting the butter in an oi)en worker facilitated the 
inclusion of many bacteria, molds (including Oidium and yeasts. 

The second factory was also old but in a bettor state of repair, and the 
walls and c<»iling had been fj*eshly whitewashed. The chief source of trouble 
was found to bo the use of high-acid unpasteurized cream as a starter. In the 
third case contamination of the butter by the wash water occurred. 

For the purpose* of comparison a description is given of the most modern 
and best equipped creamery in New Stmili Wales. Bacteriological studies 
revealed almost ideal sanitary conditions, arul the butter was of (*xcellent 
quality. 

Faults found in butter, A. M. Brown (Agr. Oaz. N, 8f. Wales, 31 {1920) ^ 
Nos. 7, pp, 4^0--464i S, pp. 591-1)94) • — ^The author defines the following faulty 
flavors in hul ter and suggests causes and remedies: Tallowy, unclean, fishy, 
rancid, overnoutnilized, sour, cheosy, cooked, moldy, woody, and oxidized. 

Pink discoloration of chocso, G. H. Mason {Jour. Afin. Agr, [[jondon}, 27 
(1920), No. 6, pp, 520-1)22),— A pink discoloration which develoiied on the sur- 
face and cracks of Wensleydale cheese sent to University College, Heading, 
for Investigation was found to be due to an unidentified yeast. 

Factory cheese making, B. van deb Bxjbg and S. Hepkema (De Kaashereir 
dmg aan de Fabriek, The Hague: Alg, flederland. Zuivelbmid, 1926, pp,, 
141 ’i'2S2, figs. 67). — ^Thls treatise is mainly devoted to the manufacture of 
Gouda and Kdam chee.se, but directions for making Friesian clove cheese, Leiden 
cheese, full-fat and half-fat Cheddar, and half-fat Cheshire are Included. Bq- 
sides the detailed directions there are chapters on microorganisms In cheese^ 
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Judging and testing cheese, cheese factory bookkeeping, cheese control, and 
the methods of sampling and making chemical examination of milk and cheese. 

Condensed milk and milk powder, O. F. Hunzikeb {La Grange, lU,: 
Author, 1V20, 5. cd., rev, and enL, pp. 38$, flgn. itt), — In preparing a new edition 
of this treatise (E. S. li., 40, i). 283) the author has added chapters on the 
standardization of the sterilizing process, evaporated-milk control, use of the 
Mojonnier viscosimeter, manufacture of condensed buttermilk and buttermilk 
powder, and new, patents and processes for the manufacture of milk powder. 
The discussions of the standardization of comlensed milk and the prevention of 
defects in condensed milk and milk powder liave bet'n revised, and new data 
are Included on markets, exports, imiwrts, and cost of manufacture. 

VETEEINAEY MEDICINE. 

The pathogenic protozoa and the diseases wliicii they cause, including 
an introduction to general i>rotozoology, M. Hartmann and (3. Schiluno 
{Die, Vaihogenm rroto:^oen vnd die Dutch sie VerurHachten Krankheiien Zug^ 
Ivieh eUie I'infUhrung in die AUgemcinc Proiozoenkunde. Berlin: JxdiuH 
Springer, 1911, pp. X-irl^62, figs. 337), — This is a textbook intended for use by 
students of mwlicim* and of zoology. The first or general part ( pp. 3-134) covers 
general morplvology and physiology ; ecology, including the interrelations of para- 
site and host and general pathogenesis; and a systematic consideration and the 
general technique of protozoal investigations. The second or sptHual part deals, 
respectively, with the eritain<elae, parasitic and pathogenic flagellates, the patho- 
geni(j hlnuokNiles and the diseases they cause, spiro(*hetes and spii’ochetoses, 
patliogeiiic JMyxosporidia, pathogenic Microsixiridia, pathogenic llaplosporidiu, 
SarcosiK>ridia, tl»e pathogenic Ooccldia, and pathogenic elUate Infusoria. 

A classified hlhllography of 30 pages and author and subject indexes are 
incIu(U‘d. 

A coinpeiid of veterinary medical difignosis, A. Monvoisin {Precis de 
Diatfiivstie Medlval, Patis: Asxetin and Itmizeuu, 1919, pp, VIlA-iOh pts, S, 
figs, 193). — This is a liandhook on diagnosis intended f(»r ust^ by students and 
practitioiHM's of veterinary' nitHlicin<\ A glossary of technical words is appended. 

Preparation and shipment of specimens for laboratory diagnosis, H. F. 
laKNJiARDT {Kansas 8ia. Cite, S3 {1920), pp. 11). — Directions live here given for 
tile preparation aii<l sliipmeiit of s|>ecmiens whtuv a diagnosis of disease in 
animals is desired. The text of tlie traflic rules and instructions and postal laws 
and regulations relating to diseased tissues are appended. 

French researcli on gas gangrene, K. ,SACQiucef:K {Laneet [fAmdfm), 1920, 
11, No, 12, Kmieh ISup,, pp. 605, 606). — This i>aper describes briefly pjithogenic 
and l!ierai»eutl(* studies of gas gangrene made in France during the Euroi»ean 
war. 

Tho three organisms considertMl by the author to be most frequently associated 
with gas gangrene are BaHllUH perfrmgem, Vibritm septique, and It, bcllonensis 
(possibly Idimtlcal with It. vdennatiens) . The preparation of specific serums Is 
outlined, and the results are reported of their use as both curative and pre- 
ventive agents. Of IPl cases (»f gangrene treated with active serums against 
the three organisms there w^ere 166 cures and 25 deaths, or a mortality of 13.()9 
per cent, against an nver^jige mortality of 75 per cent in untreated cases in the 
same region. Of 319 tuses of severe wounds treated preventively, only 4 cases 
of gas giingrene occurred. 

diagnosis of bacteriological types of gas gangrene, im Lavkrgne 
(Lancet [London), 1920, II, No, 12, French Sup,, pp, 607, 6(?8).—The author de- 
scribes the u«e of specific* serums as a rapid method of determining which of 
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the three organieme mentioned In the above paper are Involved in a given case 
of gas gangrene. The method consists briefly in inoculating a series of three 
guinea pigs simultaneously with an emulsion of fragments of the wound and 
one of the three specific serums. A fourth animal is inoculated with the 
emulsion alone, and a fifth with the emulsion and a mixture of the three serums. 
Diagnosis is said to be fairly clear after 12 hours and positive after 24 hours. 
In case of infection with a single organism two animals survive, the one recf'lv- 
Ing a single serum and the one receiving the mixed serum. .With a mixed in> 
fection of two of the organisms, the animal protected by the three serums alone 
remains unharnjed, while the animals receiving the one or the other of the two 
organisms involved will sliow important local lesions. 

In the rare cases in which all the animals succumb the conclusion Is drawn 
that the gangrene is due to some organism other than BadUns pcrfringemn, B. 
heUoncndH, or rt?;rtow neptiqv^e. In the practice of the. author about 60 per 
cent of the (*ases examined have proved to be due to one of these three organ- 
isms, about 35 per cent to double infection, and 4 or 5 per cent to other causes. 
This method of diagnosis Is said to give results which parallel those obtained 
by the usual bacteriological methods, and to have the advantage of being niiieh 
more rapid of execution. 

The actiott of adrenalin on the heart, I-IIT, W. J. R. Hrinkkamp ( /owr. 
Pharnmcol and Expf. Then, U (JfPiP), Nos, 1, pp. 17-24, 4: />p. S27-H42, 

flgn, 7; 16 {1920), No. 4, pp. 247-257, figs. — ^These papers <leal, resided ivoly, 
with the action f)f adrenalin on the turtle heart, the modification of the action 
of adrenalin by morphin, and the modification of the action of adrenalin by 
chloroform. 

‘^Adrenalin exerts a direct action on the cardio inhibitory center of the turtle, 
stinrulating it and hence producing stoppage of the heart. Due to eentral 
anemia, fatigue, or tolerance being established, adrenalin exerts no action after 
repeated use. Adrenalin when injected directly into the hejirt innsclo nets as a 
stimulant, increasing both rate and amplitude. systoU‘ being most affeetfHl. 
Strychnin exerts some action on the medulla which produces partial Inhibition. 
(This needs further Investigation). Adrenalin is not any more efficacious after 
strychnin than before. 

‘Adrenalin has a direct central action and is synergistic with morphin. 
Morphin to a degree sensitizes the vagus center. The aggravated adrenalin 
action following nrorphlii is due to the morphin sensitization and adrenalin- 
morphin synergism. The increased blood pressure plays but a little part In 
eff(H*ting fhe inhibition of the heart. 

“ Chloroform is toxic for heart muscle, producing or tending to produce weak- 
ening of the organ. Inhibition under chloroform anesthesia after adrenalin Is 
due primarily to the toxic or paralytic dilation of the h€'urt, ventricular fabrll- 
lation supervening on this condition. Because of the action of chlontform on 
the heart, adrenalin is contraindicated wherever chloroform is employed and 
chlorofomr wherever adrenalin is used. The blood pressure has no definite 
reflex relation to the production of the condition of paralytic dilatation, but has 
a most Important dire<*t action by preventing the ventricle from emptying Itself, 
adrenalin action is pt^ripheral since it occurs after section of the vagi.** 

Serological relationships of liver and kidney, M. S. Fleishbr, T, G. Haix, 
and N. Aunstetn {Jour, Immunol., 5 {1920), No, 5, pp. 4S7-45S ). — “ By means of 
complement fixation reactions and absorption of sera prepared against guinea 
pig liver and kidney, we have been able to show that there exists a definite 
relationship between the antiorgan sera and the homologous antlgena The 
antigens and antisera are not simple, but are complex In nature, and probably 
are composed of several dlffer^t partial antigens and immune bodies. Fos- 
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sibly these partial antigens and antibodies can be arranged in three groups : The 
first having a very wide range of activity and having a relationship to all or 
practically all tissues of the sijecies; the second having a limited range of ac- 
tivity and having relationship only with the tissue used in the preparation of 
the antiserum ; and the third being possibly a group of antibodic*s, also rather 
llmiteil In their range of activity but reacting only or more strongly with in- 
dividual tissues other than the one used as the immunizing substance/’ 

Influence of variations of media on acid production by streptococci, F. S. 
Jones {Jour, Expt. Med., 32 {1920), lUo. 3, pp. 27S--231, ftps. 2). — Determinations 
of acid production by various strei»to<^‘occi in 1 per cent dextrose (fermented and 
miferniented ) veal broth moditie^l by the addition of 4 i>er cent of hoi’se serum 
are reported in terms of H-ioii concentration and of titratable acidity. 

Human and bovine streptococci and a group of low acid-producing strepto- 
cix'ci from milk produced less a(‘id in the simpler broths (fermented and un- 
fermente4l) than In the broths enriched by either st'runof or peptone. The 
equine streptococci, on the other hand, prcaiuced less acid in the serum 
medium. The average minimum and maxlmunr acid production obtained with 
the various streptococci under the conditions of the exp«*riment were as follows: 
Human, pH 4.97 to 5.66, titratable acidity, 4.51 to B.6ti; bovine, pH 4.56 to 
4.77, titratable acidity, 7.0 to 5.74; (»qiiiiie, pll 4.86 to 5.42, titratable acidity, 
5,38 to 4.24; and low acid-producing streptococci from milk, pli 6.28 to 5.14, 
titratable a<*Idity, 2.56 to 4.28. 

The author is of the opinion that tiie differences in titratable acidity, even in 
the presence of buffer substances, are as uiarketi as the differences in H-ion con- 
centration. 

The use of ultraviolet light in the preparation of vaccines, R. Lanzil- 
ixjTi’A 1g. fAVime], 30 {1920), No. 5, pp. 245-250). — From a limited number 

of irrimuriization exi»eriments, conducted tiiX)n guinea pigs with cultures of 
typhoid and chicken cholera bacilli subjtH'ted for 20 minutes to the action of 
ultraviol(4 light or to the vapor of <4iloroforin, the author concludes that such 
treatment, while rendering the cultures inocuous, does not destroy their im- 
munizing power. 

The protective value of pneumococcus vaccination in mice and rabbits, 
A. J^. Wadswoktii {Jou7\ Imnmnol., 5 {1920), No. 5. pp. 429-^435). — In a series of 
experiments on attempted Immunization of mice and rabbits against pneumo- 
coccus of tyijes I, II, and HI, <letinite protection was obtained against the 
development of the homologous tyj)eK of infection when large doses of vaccine 
were used. It is pointed out that the protection is not great considering the 
amount of vacedne used, and that this further Illustrates the parasitism of 
such highly virulent cultures as has been previously noted (E. S. R., 40, p. 480). 

The Acanthocephala of domestic animals, A. Railliet {Rev. MM. V^t., 9B 
{1919), No. 7, pp. 185-198). — ^This general account contains a review of the 
literature, and gives a classification of the three families of the Acaiithoce- 
phala {Neoechlnorhynehida?, Echinorhynchldffi, and Gigantorhynchida*). 

On the classification of the Ascaridae, I, H. A. BAvnis {Pam.sitology, 12 
{1920), No* 3, pp. 253-264, fig. 1). — This first paper deals with the systematic 
value of certain characters of the alimentary canal. 

Anthrax, J. Bagu6 (Porto Rico Dept. Agr. and Labor Sta. Vir. 26 {1920), 
Spanish vd., pp. 11, figs. 8). — ^Tbis Is a brief popular account of anthrax, with 
control measures. 

Symptomatic anthr^; treatment and cure with the serum of Leclainche 
and Valine, 0. Mazi^bes and PfiCAnn {Rev. Gdn. MM. VM., 29 {1920), No. 344, 
pp. 422-424). — ^The authors report the successful use of the antiblackleg serum 
d£ leclainche and V^116e in the treatment of blackleg in a heifer. The treat- 



stATtos sboobd. tvoi.44, 

meat consists! In the intravenous Injection of 60 cc. of the antiblackleg serum, 
followed two hours later by a second Injection of 40 cc., and at Intervals of 
two hours six other injections of 20 ce. each. A large crepitant tumor on the 
shoulder was also cauterized twice. Slight improvement was noted on the 
Seventh day, with practically a complete cure in 20 days. 

Importance of preparedness In meeting future outbreaks of foot-and^ 
mouth disease, J. R. Mohleb (Jour. Amer. Vet. Med. Aswc.f 57 No. 5, 

pp. 579^87). 

The prevention, and treatment of foot-and-mouth disease by the serum 
or the blood of cured animals, (). Ltskailly (€ompt. Rend. Aaad, 8ci. 

171 (19^0). No. 12^ pp. 555, 556). — The author has been able to secure transient 
Immunity against foot-and-mouth dlsea.se by the Intravenous inj(H*tion of seruia 
or blood obtiiined from animals rt*ceriily recovereti from severe attacks of 
the disease. In the i)rophylaxi8 of the <Usease, a marked attenuation of the 
symptoms has been noted in cases in which the treatment has beem given early 
In the disease. Methods employed in the preparation of the serum or bhM)(l 
are described In detail. 

Chronic emphysema of the luiigs^following foot-and-mouth disease, K. R. 
KmCEBs (Tijdschr. THerpeneeak., J{6 (U)19), No, 21, pp. ahn, in Jour. 

Amer. Vet. Med. Ahsov., 57 (1920), No. 5. pp. 605-4i07). — P(*rnmnent aU’ections of 
the udder and deformities of the feet fi’c^iuently follow out])reaks of foot-and- 
mouth disease, and in addition to the.se, chronic enipliysoma of th(‘ lungs is a 
serious and frequent sequel. 

The number of emphyst'matous cattle Is small among, those that have he^m 
treated with serum immediately on the first appearan(*e of the disease, indi- 
cating that there is a relationship between the affection of the lungs and the 
virus of foot-and-mouth disease. In the author’s prsidice, there are herds of 
cattle in which more than half of the animals are atTe<*ted with emphystnua 
of the lung.s. In the 1911 epizootic, the author <»bserved that those cattle 
suffering from emphysfaria following foot-and-mouth disease were able to trans- 
mit the latter disease for m<mths. 

Tlie diagnosis of rabies in animals: A statistical study of the records of 
the Hygienic Laboratory for the period lOOp to 19J.9, If. TO. Hasrkltink 
(Ruh. .Health HpU- [V, aS\], Si (1919), No. 4S. pp. 2S78>-2388).—Of speci- 
mens examined by the Hygienic I..aboratory from February 1, 1999, to April t\0, 
1919, 588 gave evidence of rabies and 415 gave negative rosuHs, Of 889 
si>ecimens submitted to both microscopical and animal inoc\dathm tests, the 
microscopic finding was conflrmtHi in 01.8 per cent of the cases. Of 4(M1 sp(><i* 
mens inoculated into animals there were 79 positive results, the average inocu- 
lation j)eiiod being 16.2 days. The colder months of the year furnished the 
greatest number of specimens and the greatest percentage of positive findings. 

Barcoptic scabies in man and animals, C. Wabbxjhton (Parasitology, 12 
(1920), No. S, pp. 265-^00, pi. t, figs. 10). — ^This Is a critical survey of the present 
knowledge of the acarl ccmcerned. 

Contribution to the study of Trypanosoma venezuelense Mesnil, M. 

Lbgeb and E. Trikua (Bui. Hoe. Path. Exot., IS (1920), No. 7, pp. 576^-588 ) . — 
Comparative studies made of the morphology, therapeutic action of drugs, rela- 
tive Immunity, etc., of T. venesuelense and T. evami have shown them to repre- 
sent distinct species. 

The complement fixation tf»st in pulmonary tuberculosis: Its use as a 
moans of diagnosis, A. h. Px;nch (Lancet [LondonH^ 1920, 11, No. IS, pp. ^47- 
6S1, 652). — From the investigation reported, which dealt only with the appli- 
cation of the test to pulmonary tuberculosis, the conclusions were drawn “ that 
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In the complem^t flxntion test we have a specific means of diagnosis of the 
presence of an active or recently active tubereiilons lesion ; that a negattve 
reaction is as reliable an indication of the absence of such a lesion as a positive 
reaction is of Its presence; and that a positive reaction in the highest dilution 
only of complement is just as reliable an indication of tlie presence of such a 
lesion as a i>ositive rea<*tion in all throe dilutions/’ 

TiiY>ereu]osis control, C. C. Gi'Okoeson and 11. E. I’ka'it (AlrifiA^a Rpf, 
19J8^ pp. J9, 20y 89. fiif. /), — Tests made in September, 1917, of that part of the 
herd which was found the previous ^ear to he free from tuberculosis resulted 
in the reaction of hut two animals. One of the two, the CJallowuy herd bull, 
was killed and, notwithstanding the fact that he had appeared to b(? strong, 
active, and in perf(K*t health, his carctiss was comh^mnod because of the ad- 
vanced stage of the disease. The other, a register(‘d Holstein cow, was trans- 
ferred to that part of the herd which had react €‘d the previous year and been 
isolaUni at Kalsin Bay. All nine of the yearlings which liad been raised from 
the tubercular cattle, having boon r(‘mov(^i from tl^nr dams at birth and fed 
on pasteurized milk from the tubercular cows, were testc'd and found l(» be free 
from the disease. 

Further investigations on the hacterial content of the flesh of normal 
slaugliterhotise animals, Buogr and Kikssio (Zfsrhr. FIcifich. n, Milclihyp.. SO 
(J919). Nos. 2. pp. 17-20; S. pp. SJt-SH; pp. SS-SO ). — This is a continuation of 
the study of bacterial infection in slaughterhouse animals previously noted 
(E. S. Tl„ 26, p. 660), in which the iiu*thod of Connidi (E, S. U., 22, p. 18B) 
was employeii. 

The additional tests here reported indicate that a considerable percentage of 
the flesh of healthy normal animals, (►btalnefl and examineil under tlio most 
sterile conditions possible, contains bacteria. If organisms of diflVu’ent kinds 
are found in the th'sh of the same animal postmortem contiunination is indi- 
cated, while if the sarn<‘ organisiu is fomicl in different T)iu*ts of the same animal 
an Infection of the api>areutly sound living a!iin\al is Indicjited. 

[Normal rivnge of temperature^ in cattle], H. {Montana ^ta. Rpt, 

1919, p, SS). — In order to determine the range of teini>eratiire in normal cattle, 
Six daily temperatures were tak<*fi in a herd of 28 cows for a period of 30 days 
in December. A greater range w'us found in the normal temperature of cattle 
than is generally recognized. 

The dipping of sheep in so-called carbolic dips, A. Stovd {Union ^o. 
Africa, Dept. Apr, Sour.. 1 {1920), No. 6. pp. SSGS/fl ). — In this dis(‘ussu)n atten- 
tion is callwl to the risk that may attend the practice* <»f dipping in so-c*alletl 
carbolic dips. AVhile dips sold ns nonpoistuions may not be i>oisonous when 
some waters are use<l, they may he when other waters jire used, “The most 
dangerous water would appear to he that which is luodc^rately hard, because 
the oily globules separated under these <*oiHlitionvS are very tiny and easily 
overlookeil/* 

The limbs of the horse, O. C. Bradley {FiJinOnrfffi : IV. (Ircen d Sion, Ltd., 

1920, pp. XI+172, fiffH. 115). — ^The several parts of this work, the figures of 
which are nearly all In colors, deal with the thoracic limb, the hoof and its 
contents, the arteries of the thoracic limb, the nerve and blood supply of tlie 
muscles of the thoracic limb, the pelvic limb, the arteries of the pelvic limb, 
and the nerve and blood sur>ply of the mtiscles of the pelvic limb. An index Is 
Included. 

Hairless pigs, P. B. Miltjsr {Minnesota Sita,. Motris Suhsta., Rpt, 1919, pp, 
45, 46). — It is stated that about 75 i»er cent of the spring litters of pigs wtuo 
hairless, some having been all hairless and other litters only portly so. This 
1$ said to have beem the first occurrence of the disease in the station herd. 
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Notes on a micrococcus isolated from cases of broncho-pneumonia (so- 
called “ flu **) of swine, C. MtiRRAY {Jour, Amer, Vet. Med. Asaoc.^ 57 il9fB0)t 
No. 5, pp. 559-^42). — “A small Gram-negative micrococcus has been Isolated 
with marked regularity from a number of swine suffering from broncho- 
pneumonia, so-called * flu/ Intravenous injection of large doses of tlxe organ- 
ism Into swine and intraperitoneal injection into rabbits and guinea pigs have 
caused death from acute septicemia. Similar injections of smaller quantity 
of culture produce the disease, running a typical course. The patliological 
changes in animals thus killed resemble very closely those found in swine 
dying from a natural infection. Serological tests Indicate that agglutinins 
for the micrococcus are present in the blood of affected and recovered animals 
In low dilutions, and that by systematic Immunization tlu^e agglutinins may 
be markedly Increased.” 

Strongylus rubidus as an etiological factor in gastric lesions of hogs, 

W. J. Cb4x::ker and H. B. BiEsrEai (Jour. Amcr. Vet. Med. Aaaoc.. 57 (1920)^ No. 
5t pp. figs. 2). — H. rabid ua can produce severe gastric lesions and 

systematic disturbances, resulting in death, when a primary disease pro(*ess 
is present which lowers the vitality of the stomach mucous membrane. Very 
slight bi’oncho-pneumonia, due either to fi. paradoxus or Baeilluft suiaepiiaus. 
may constitute the primary debilitating factor. rubidus can i>rodace hwivy 
catarrhal exudate and small ulcerations of the gastric folds, winch can bo 
determined microscopically. The distribution of pneumonic areas was not 
sufficiently widespread to Induce death by pneumonia and septicemia.” 

It is stated that in post-inortern examinations at the West l^hiladelphia 
abattoir of about 400 pigs, all of which had passed the ante-mortem inspection 
and were Hpi)arently healthy, 60 per cent were found to be infested with 
8* rubidm. The post-mortem evidence seems to indicate that the pneumonia 
caused by /?. suiae^ptiaus is the primary cause whlcli is instrumental In re- 
ducing the vitality of the stomach mucous membrane, and tims p<u'mlts 
8. rubidus to become a(*tively engaged in Invading the stomach mu(‘osu. 

The contagious epitheliosis problem, H. II. Ijcwis (New Jersey Stas. Rpf. 
1919^ pp. JSS'-^137). — The serious outbreaks of <*bicken pox, r(Mip, and canker in 
New Jersey are said to have warranted the rec’ogiiitlon of tlie control of this 
disease in its three forms as perhaps the most imxxortant prol)lem with whl<^h 
poultry keei)ers in the State have to deal. A popular summary is given of 
knowledge of the disease and means for its control. 

A vaccine was prepared during the spring and tried on 1,(KK) birds <liK- 
tributed among five different floc*ks in various parts of the State. All the 
flocks were visited by the disease, and from 10 to r>0 i>er cent of the i)ircis 
showed symptoms of the affection. In these cases the vaccine was "used 
primarily as a treatment after the outbi*eak had betm noted. During the fall 
a large cooi>eratlve experiment was also conducted on about 40 farms for the 
purpose of determining the value of the vaccine as a preventive measure 
against chicken pox, roup, and canker. 

liimberneck in poultry, S. D, Wilkins and Tl. A. Dui'CHKa {Jour, Amer. 
Vet. Med. Assor., 57 {1920), No. 6^ pp. 653-^85, figs. 9). — Investigations con- 
ducted by the authors at the ITnlverslty Farm, St, l*aiil, Minn., have led to 
the following conclusions: 

“Dlmbemeck symptoms are not comparable to the symptoms In polyneuritis 
brought about by dietary deficiencies. Llmbemeek IS undoubtedly a symptom 
rather than a disease. 

” It was possible to produce limberneck symptoms In poultry by feeding and 
Injecting the toxins produced by three different strains of BaoilVaa botuUnua, 
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The strains^ were toxic, however, to guinea pigs, Symptoms of botulinus 
poisoning in chickens difforcHi markedly from llmberneck symptoms, 

“ It was impofesible to produce llmberneck symptoms by feeding common 
salt, paint skins (lead poisoning), smut, or spoiled meat. 

“Larvaj which developed from eggs (from Calliphora vomitoria, Mmca 
domeHtica, and LucilUi rasar) laid upon fresh bwf were not toxic when fed 
to chickens. No limberneck symptoms vrere ol>serveti wdien larvip were fed 
which had developed from eggs laid by O, munitona and M. dovwstica upon 
limberne<*k carcasst*s. Limberneck symptoms were obtaintnl by feeding larviie 
of L. vamr whhdi had develoi)e<l from eggs laid npon limbern<‘ck car<*aKses. 

“Adefpiate dieis do not pi-utecl against limberneck in poultry. The body 
temi>erature of cldckens falls l»elow normal in bolulinns poisoning and in 
polyneuritis (avian beri-beri), l)iil this was not observe^l to be the case in 
‘ limb(‘rn(‘ck chickens.’ ” 

A list is given of 80 references to the literature. 

Rose-chafer poisoning in chickens, R. A. (tAll^vgukr {Jour, Amer, Vet, 
Med, Ahsov., 57 (1020), No, 6, pp. 6ir2-(iV5). — This Is a brief summary of informa- 
tion on the ijoisoning of chickens that results from (*atiiig rose chafers, an 
account of which )>y Lamson has been nohMl (K. S. It., 85, p. 489). 

A r<‘port of the toxicity of this lM‘etle vvlien ingested by br(3ok trout, by 
Rates, lias also Ikhui noted (L. It., 85, p. 279). 

A contribution to our knowle<lge of the tapeworms of poultry, F. J. 
MEonuT {Purtittilidoop^ 12 {^92(h. No. 8, pp. S0l-^i09, pL 1, flgft. 5 ). — The species 
heiv dealt with are Cohigniu digt/nophora (Pasq.), C. Imdogerj/H Meggitt, C, 
fafdigdlii n. sf»., IJgmemUpls columhw (Zc'd.), H, coronuln (Duj,), and H, 
graeUiH (Zed.). 

roiitribulion to tlic knowledge of Syngamus bronchialis, W. Fextereissen 
(/Azclir. Ffrisrh ii. MUehhyg.. 27 {J9J6), No, 2, pp. 77-22, figs Tl.—The author 
tirsi reviews (h(* HUs’ature relating to this nematode parasite of the goose, 
and r(‘poTts studies bused upon post-mortem <‘xaiuinations made of iufeste<l 
ge(*se. Post-niortcaii examinations were made of young gxH*se from a flock of 
25, all of x\hk*h laid lanm siek aft<T having been in a muddy village pond. The 
syiiiidoius consisted of djspmea, lack of appetite, and woaknes.s. The head, 
which was held high with the bill optai, shook, and a rattling noise was heard. 
In llie posl-niorttuu examination of the goose first sent in numerous strongy- 
lids were found in the trachea and the bronchi; 11 were taken from the 
tracbt*a, and a total of 72 were remov^Ml. The lungs showeil all the changes 
of croupous pneumonia in the stage of red hepatization. 

A te<‘lmical description of the parasite, notes on its biology, and a list of 
nine references to the literature are given. 


RTJKAL ENGIHEEEnrG. 

I^oeecHlIngs of the thirty-scjcond annual meeting Iowa Engineering So- 
ciety, held at Fort liodge, Iowa, February 17-19, 1920 {Iowa Engirt (^oc. 
Five,, S2 {1920), pp, I9S, pi. 1, figs. 6‘). — These proceedings (‘ontain the following 
special articles: DrtUnage Assessments, by O. K. Boyd; Division of Benefit 
Ass<*ssm(Mits in I..arge Drainage Districts, by H. D. Keerl ; Prac*ti(*al Points 
for Drainage Kiigiueers: Minnesota’s Drainage Problems, by K. V. Willard; 
Htate Supervision of Drainage Work from the (Contractor’s Viewpoint, by 
J, W. Royer; Capacities for wddcb Tile ISlains should be Designed, by J. L,. 
Parsons ; Methods of Constructitin and Wngineiu-ing Inspection on the Country 
Pavement between Waterloo and Cedar Falls, by E. A, Zack and C. M. Fisher; 
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Trucks and Our Pavements, by M. L. Patzig; and Becent Developments ia 
Brick Pavement Construction, by T. B. Agg. 

Protocol of tho sixteenth conference of the Swiss oflicial agricultural 
engineers at Lausanne» August 1919 {Protocole Ing^. Rurauw 

Conf, [S^witzerland]y JIG {1919), pp. 40), — ^These are the proceedings of the an- 
nual meeting of the rural engineers of Switzerland for 1919, dealirig mainly with 
matters relating to land drainage and soil improvement. A special section 
summarizes land drainage prac'tlce in tlie United States, quoting several bulle- 
tins of the U. S. Department of Agriculture on tlio subject. 

Surface water supply of tlie North Atlantic slope drainage hasinSy 1917 
(f/. fJeoL Survey, \Vater-Supply Paper 45 1 {19t0), pp, IGS-^-XXXVIf, pis, 
2), — This report, prepared in cooi>eration with the States of Maine, Vermont, 
Massachusetts, and New York, presents the results of measurements of flow 
made on streams in 17 river basins in the North Atlantic slope during tlie year 
ended September HO, 1917. 

Surface water supply of Ohio Kiver Basin, 1917 {U, S, Oeol. Survey, 
Water-Supply Paper 453 {1920), pp, t73+XXXIT, pis, 2), — This report, pw»- 
pared in cooperation with the States of Illinois and Kentucky, presents tiie 
results of measurements of flow made on 2H rlv(T Imsins Included in tlie Ohio 
River drainage basin during the year ended Sept ember 30, 1917. 

The Columbia Basin Irrigation Project {Olympia, Wash,: Wash. Columbia 
Basin Sundry Comn,, 1920, pp. 185, pis. 38, figs. 31). — Tliis reT)ort deals with the 
details of a project to irrigate 1,753, <KX) acres of land in southeastern Wash- 
ington, using a gravity water supply from the Pend Oreille River ((Hark Fork). 
The average requirement of tlie project for water is equivalent to 33 in. of rain. 
The cost of the completed project is ostiinutc‘d at $171.40 per acre. The soil of 
the project consists of silt loam, both rough and smooth, and light siindy soil. 

Engineering features of the project are concrete dams and lined supply canals 
with relatively steep grades and high velocities. 

Experiments on irrigation in the Bruchhausen, Hyke, and Thedinghausen 
Association District, Province of Hanover [Germany 1, 1901-1912, B. 
Tackk {Arb, Deut, Landxv, Oesell, Xo. 291 {1918), pp, 150, pis, 7, figs, 5). — ^Ex- 
periments which extended from liK)l to lt»l2, inclusive, on combined irrigation 
and drainage supplemented by cultivation and fertilization are reported. 

The soils on which the experiments were conducted wen* heatlier sand, clay 
sand, and moor soils. The different Irrigation practices included mainly border 
flooding and furrow irrigation, and drainage was acc()mplished by bordei* ditches. 
Irrigation in general was found to increase crop yields. Furrow and border 
flooding irrigation gave better results than so-called overstorage irrigation. 
Furrow irrigation gave better re.sults than the border method owing to better 
utilization of the water and the more intensive cultivation. On moor and sand 
soils there was little difference In the r<‘sults obtained from narrow and broad 
checks between the furrows, but on clay soils tlie broad checks were apparently 
the more desirabla Larger water quantities were better utilized on the furrow 
checks than smaller quantities. The reverse was true with border flooding. 

The maximum results of irrigation were produced wlien it was supplemented 
by phosphoric add and potash fertilization. Heavy additions of phosphoric 
acid gave belter results than light applications, while with potash on sand soil 
the reverse was true. The results t>btained from the use of potash on the moor 
and clay soils did not much more than pay for the iK>ta.sh applied. Potash, when 
used alone, gave no beneflcial results, and sometimes caused injury to ci^ops. 
The time of fertilization, whether before or after irrigation, apparently made 
no difference in the results. 
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Belatlvely weak drainage, resulting in a lowering of the ground-water level to 
about 30 oiu* (about 12 in.) and permitting ooimlderable storage of soil water» 
gave better rosultN than drainage to 50 or GO em. This was true where the 
storage water was ('onstantly renewe<l, otlierwise better results were obtained 
by inainluining the soil water at a dei>tli of from 45 to 50 cm, during (lie growing 
period. 

Better general n^sults were obtained on narrow than on broad plats in llie 
moor soil, but little differeiK'o was observed in tlie depths to ground water. 
Cultivation ajiparently had no iwrnianent effect on the yield of the irrigated 
plats, but planking cm the ciay soils was found to be a bad practice. Bimlng 
did not api>ear to be iiece.ssary on these soils. 

The storage of drainagt* water in tlie drainage ditdu^s caused a rapid rise 
of the groniuPwater level in all three soils. The fall of the grouml-water level 
was about the same in all three s’^dls as the drainage ditchers were emiitied. 
The (legrt^e of tlie intiuence of raising and loweriiig the water level in the 
drainage ditches on tlie ground-water level was found to depend also uixm 
rainfall, eva|>oration. and humidity. 

The sewage irrigation field of the city of Biilinen, A. KiiRinz (Tjmdw, 
Jahrh,, 52 i10J9), No, 5, pp, p7«. Ji, fiff. 1 ), — A d<‘tailed description of 

tile i)Iamjing and consiruction of tlie .sewage irrigation jilaat for dispo.sal of 
the sewage of the city of Dtlhnen, Cermany, is given, together witli a little 
data on operation. 

The (iel<l aiijiarently was originally swampy heather land, hut was selected 
owing to it.s location and elevation with respect to the city. Tin* raw sewage 
is applhni by a distribution system direct to the soil hy means of surface 
hooding and lateral per<*olation. The soil is mainly sand with a small atnount 
of clay. A syvstem of drainage ditclies is iiec*essary, and it was found that 
proiH»r dni inage iiermitti^d the successful growing of grasses usually grown 
on nomicid soils. 

Oomparalive analyses (»f the I'aw stowage and drainage^ water during dry 
p(‘riods showed that the nitrogen ami phosjdioric acid <H»ntent of Jhe sewage was 
in a large measure absorbed by tht' soil. The potash (*t>ntent was not so well 
ahsorbtHl. 

A system of mult pile u.se of the sewage is einpUiyed, us it was found that 
a single usi^ by lateral p(‘rcolalion, or a doiibh*^ u.se by surface lloo<ling, did 
not remove all the suspended matter and dissfilved organic matUT. A triple 
use was found to be n(*cessary to render tlio water unobjectionable. The oper- 
ation is based on a sewage flow of 1(H> liters per capita per day and a minimum 
application of 5,(KK) and a niaximuin application of IP.iXH) liters pt‘r hedare 
per <iay. Thus the capacit.v varies from 50 to 100 persons per hectare per day 
as corni>are<i to that of the Berlin plant, which is i!50 per.sons per luK'tare (100 
persorhs per acre) jier day. It is state<l that so far the system has lieeu 
satisfactory. 

liand drainafc® from field to sea, i\ 11. .1. (Jlav'ton {London : Off.s. of “ Coun- 
try 1919, pp. A7/-f73^, pin. IS), — ^"I'he main purpose of this book is to 

Indicate the practical application of available drainage^ engineering knowletlge 
to conditions In England, 

It is shown that the condition of many of the main drainage channels in 
England is such as seriously to impair their ofliciency. In this connection 
methods us<Mi in cleanfng and straightening ehaiinels and in reducing the 
reaistan<,*e to flow of drainage water in general are described. The removal 
of silt and weed growth seems to be one of the nioix' Important problems. In 
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addition^ iuattei*s of drainujre legislation in England are discussed^ and tlie 
text of land-drainage acts, particularly those of 1918, are given and discussed. 

Hydraulic engineering data are also appended. 

Missouri drainage and levee laws, D. Brydon {Missouri: Dept. Lap4 
Ueclam., J918t rev., pp. 165). — ^The text of these laws is given. 

Public Roads {U. S. Dept. Agr.. Publie Roads, 8 (1920), No. 29, pp. 24, figs, 
10). — This number of this periodical contains the following articles: Improving 
Improved Roads Now the Word in Maryland, by J. N. Msckall ; State Highway 
Mileage and Expenditures in the Year 1919, by A. P. Anderson; Highway 
Administration and Road Conditions In Canada; Character of Federal-aid 
Roads Consistent with Tratllc Demands; Highways in the High SchovUs, by 
C. J. TiUlcn; and Federal-ai<l Allowance's — Project Statements Approved in 
August, 1920. 

Widening* and super elevating curves on WawShlngton State highways 

{Concrete Highway Mag., 4 {1920). No. 10-11. pp. 175-777, figs. 2). — Graphic and 
other data are given for computing transition curves and suimrelevations for 
con(‘rete roads. 

Interna] -combustion engine gasoline survey, N. A. C. Smith (Jour. Js*oe. 
Automotirc Engin., 7 (1920), No. H, pp. BOO, BOl, fig. 1). — ^T'he results of a 
second s^miiannual survey by the U. S. Bureau of Mines of gasoline sold 
throughout the United States showed a greater decrease in the volatility of 
gasoline than could he accounted for as the normal change from winter to 
summer quality. 

Studli*s of 82 samples collected from seven large cities showed that the dis- 
tillation curve for July, 1020, practiciilly paralleled tlie distillutbm (mrve for 
January, 1920, up to alxuil the 75 per cent point. Above this point the curve 
rose rapidly. While part of this rise is attributed to the m»nnal cimnge be- 
tween winter and summer (tiinlity, it is also taken to indicate adulteration 
with kerosene and careli'ss refining t(» meet the demands for fuel. 

Diagram to determine horsepower of gasoline engines, 0. E. JvOItnsbkby 
{Engm. News-Ecc., So (1920). No. 19, pp. 892, 893, fig. 7).— Eight years’ experi- 
ence by the U. S. KecUuiiutlon Service in the selection of engines, )>rhu‘i pally 
for dragline excavators, showed that the Swedish formula for deteriuhilng the 
horsepower of gasoline engines gives the best results. This formula is as 

follows: b. h. i).= — ^ — in which D— the bore diameter in inches, S “the 
stroke iji inches, n— the number of cylinders, N=the number of revolutions 
per minute, and C— a constant. A value of C of 13, (KK) was uskI for 4-stroke 
cycle engines, an<i a diagram for 4-cylinder engines is given. 

The conclusion was reached that l)y this formula an engine should slmw a 
rating 25 i)er cent in excess of the power actually requin'd. 

Farm and gardem tractors; How to buy, run, repair, and take care of 
them, A. F. Goj.lins (New Vork: Frederick A. Htokes Co.. 1920. pp. X\ 1-^219, 
figs. 149 ). — This is a popular treatise on the purchase, oiKn’atioa, repair, and 
care of tractors. General information regarding tractors Is followed by a de- 
talUHl discussion of tractor parts and mechanism. Considerable space Is de- 
voted to the desci*iption of tractors to meet different ccmditlons, from garden 
work to large farm oi>cration. The final chapters deal with drawbar and belt- 
power applications, <*are and repair of tractors, ami tractor selection for specific 
uses. 

Tractor analysis as applied to general farming — trailer type, O. Owujns 
(Chattamjoga, Teim.: Author, 1920, pp. [/J+l^J). — In this analysis imfdemaits 
are classilied and analyzed according to similarity of construction, service ac- 
cording to season, iniplemait functions according to tractor service, and tractor 
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oonstnictlon according to implement functions. The so-called insurmountable 
features of tractor constnictlon limiting tractor service and sales are also 
analyzed. 

Report on implemenial tillage at St. Augustine JExpepinieiit Station. 

1919, J. UK VERTEinn {Trinidad ami Tohago Dept. Agr. Huh VJ (19.10), No, 
pp. 19-29 ), — ExrnTiinents on the cultivation of growing cane, bn^aking and lev- 
eling land, and preparing land for planting cane with mules and machinery as 
companKl to hftud labor are reiK)rted- 

It was found that Imploineiital tillage was cheaper than hand tillage, and 
fewer laborers were rc^quinni to work un acre, e8i)e<MaIly when cultivating with 
mrules. The kind (»f labor requireti was more easily obtained than that for hand 
tillage, and with sufficient stwk and implements it was poi^lblc to work a larger 
acreage in a given time. When cultivating growing cane, the land was not so 
thoroughly tilled by ma<'hinei*y as by hand labor, but a better pivi)arat Ion for 
planting was obtained by the use of machinery. 

The work is being continued. 

Plowing in tTava in connection with sugar cane culture, M. FTX)nTL (Culr 
tura, %i2 (1920), No, SHJf, pp. 27o-294* 11 )- — A short review of mocha nb*al 

cultivation Tijcthods employed in sugar cane culture in Java is given. 

Use of machinery in the lifting of the potato crop, It. S. Sr/roN fuid A. G. 
lltTsix>N {f'Uiv, Leeds and Yorkshire Council Agr, Ld, \ Pajuphlei \ 114 (1920), 
pp. 2S, dgn, 9). — C^omivarntive trials of four different types of potato digger are 
report(Hl. These included (1) a rotary digger wiiich breaks the potato ridge 
by a systeiT) of rotary anus revolving at right angles to the ridge and tin-owing 
the f>otatoes clear of the soil, (2) a scoop digger deftending upon a shaker or 
riddler at the rear to shake the earth thnaigh a series of prongs and leave the 
potatoes cb*ar upon the s<dl. (3) a ntachine wiiich attempts to lift the ridge 
upon a moving elevator, the soil separating from the jK>tatoes as tht^y ])ass over 
the toi> of the elevator to the rear of the machine, iiiul (4) a jdaln digger plow 
with a square-pointed share which lifts the potatoes and torches them on two 
sets of raistu-s, consisting of ste<4 prongs so set as to resist .and break tin* earth 
and lift the iiotato to the surface. 

The machines showetl average drafts of 560, 781, 952, and 44S lbs., respectively. 
The best all-round results were given by machine No. 1, the rotary digger. No. 
2, while einl>od.vlng some excellent mechanical nwHlKKls, failed t(> produce satis- 
factory results. No. 3 damag(Hl the potatoes and was of very lu^avy draft. 
No. 4, thc^ digger plow', w^as eliminated owing to its erudeiiess ami lac-k of me- 
chaiii<*al develoinnent. It lifte<l the potatoes and tlieii covered them again, 
making additional labor newssary. The rotary digger was rm>re etTe(‘tive with 
two heavy draft horses than either Nos. 2 (»r 3 machines with four hors(*s. 

It is concluded that all the principles in velvet! in these machines need furtlier 
devtdopmtmt. 

Bewage disposal for the isolated dwelling and small institution, R. B. 

WinKY (I'urduc Vniv, Lngin. Expt. f(ta. Bui. 6 {1920), pp. 36‘, figs. lii }. — ^This Is 
a semitechnical bulletin giving information on tlie planning and construction of 
sewage dlsposjil systems for isolated and rural t-esidences and institutions. 

The methods describetl consist essentially of preliminary treatment in a septic 
or ImUoff tank and final treatment by aeration in a stream, in soil, or on a 
contact, sprinkling, or sand lllter. It la stated that the dry method of sewage 
dlsiK>aal is very unsatisfactory and should be avoided wherever possible. Dis- 
posal by dilution is also considered inadvisable unless there is a continuous 
flow of at least 5,000 gal, of water per capita per day. Tank tivatrnent and 
aeration are considered to be fundamentally complementary. A properly 
designed septic tank should remove about 60 per cent of the solids and about 
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50 per cent of the bacteria present in the fresh sewafye. The Imhoff tank gives 
a btitter effluent than the septic tank, and the sludge is more easily disposed ot 
In general if the number of people to be serveil Is more than 20, tlie Imhotf 
tank should be used. The use of cesspools is condenjherl. 

The importance of engineering advice In* the design of sewage dlsi)osal systems 
where absolute purification is Imperative is emphasizeti. 

ETJEAL ECONOMICS AND SOCIOLOGY. 

» 

IMreotory of AnierJoaii agricultural organizations, 1020 (Washington: 
IL Dipt, Agr,^ Off. Farm Afanagemcni and Farm Fvon., 1920, pp. 75). — l^ists 
returned by the general secretaries of national farmer orgtinizatlons and by 
State departments of agriculture were the authority In preparing this <Urectory, 
which shows 2(55 national, 143 interstate farm organizations, and 1,761 agri- 
cultural orgaulzHtioiis of State sct»i)e. In addition, classified lists of land-grant 
colleges, experiment stations. State agricultural otlicers, and fanners’ organiza- 
tions. a reference list of fairs and (expeditions with dates for 1920, and one of 
organizwl national or regional highways are offered. 

Agricultural geography, R. Kkzymowski (Landw. Jahrb., 50 (1911), No. 3, 
pp. 407--4S1; abH, in Zmtbl. iiemnu Lan4w., 1 (1920), No, /, pp. 2, S ). — It Is 
maintained that the study of agricultural geography, like that of agricultural 
liisiory, has suffered a neglect unwarranted by its importance to agriculturul 
science as a whole. It Is said to supplement exTHTience and experimental 
investigation with its comimrison of agricultural phenomena in various repre- 
sentative sections of the world, and to have, therefore, a definite i>osition in 
the system of agricultural science closely allied with i>hysics, nu‘teorology, 
chemistry, and botany, as well as with economics and statistics, 

[Report of the] department of farm management, E. L. CirimncR (Mon- 
tana lipt. 1919, p. 29). — Two studies are noted in this reiK)rt, one including 
375 farms in tlu' Billings region from which it was concluded that large stock 
yields, intensive stocking, an<l adequate .size of farms are important factors in 
success. The other was made on 151 farms of less than 60 acres. It seems 
that on these high (jimllty of farming skill, large crop yields, and high-class live 
stock ore necessary to the realization of adequate re^turns. The sugar-beet crop 
was largely a determining factor. On the average, the sugar-bec^t farms pro- 
duml u labor income of $976 and the nonbeet farms $364. 

The cost of producing cotton, L. A. ^icHiUHonsK and M. U. Cuopku (iK ft. 
Dept, Agr, Bui, H96 (1920), pp. 59, figs, 13). — On the basis of estimates from 842 
farms representing 10 districts in cotton-belt Htates, including Alabama. 
Georgia, South Carolina, and Texas, pertaining to the cotton crop of 1918, this 
study sets forth costs of man and horse labor utilized, material costs, including 
charges for quantities of seed used, amount of fertilizer applied per acre and 
quantities used of other materials necessary in growing and marketing crops, 
and other costs, namely, use of land or Interest and rent charges, use of 
machinery, insurance and taxes, and overhead expenses. 

Labor is indicates! as the most important factor of cost. The percentage of 
the total (‘ost ranges from 47 i)er cent In Rllis County, Tex., to 76 per cent in 
Tallapoosa County, Ala, In 8 of the 10 districts labor costs ai^roxlmated 61 
to 71 per cent of the total cost of production. 

Ellis County farmers applied no fertilizer, but in the remaining areas the 
fertilizer exr)ens(^s varied from 7 to 33 per cent of the total farm exp<Mise«. 
From 3 to 11 per cent of the total came under the head of ginning, bagging, 
and ties. 
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Farms are grouped according to the number of acres of cotton grown and with 
respc^ct to yields obtained. It is indicated that as the yield of lint cotton 
Increased the net cost per acre increased, while the net cost per pound d^icreused. 
The 24 farms having a yield of 100 lbs. of lint per acre and under show a net 
cost of $49.80 per acre and 57 cts. per pound, whereas 53 farms producing over 
300 lbs. Imd a net cost of $80.65 per acre, and of 22 cts. a pound. In general, 
where comparison can be made, it appears that farms producing the larger 
acreages have the lower unit costs. 

The normal time required for various operations, from cleaning ditches and 
terraces to marketing lint and seed, is tabulated in terms of crew requirements 
and man and mule hours jier acre. The average total man labor requirement, 
hauling to market and supervision Included, ranged from 63 hours i)er acre In 
KJlis (bounty, Tex., to 154 hours in Barnwell County, S. C. In six districts fol- 
lowing fairly uniform methods of cultivation the variation was between 131 and 
145 hours for man labor. 

Average total farm receipts by districts ranged from $1,041 in Tallapoosa 
County, Ala., to $7,070 In Ellis County. Tex., and the average total farm ex- 
penses from $594 in Marshall County. Ala., to $2,699 in Sumter County, Ga. 
The facts an* derived that in 7 out of 10 districts combined receipts from lint 
and seed cotton constituted 85 per cent or more of the total farm receipts, and 
those from cotton s(*k 1 approximated 12 to 14 per cent. Only in Dale County, 
Ala., were cotton reoeli>ts under 75 per cent of the total for all crops. 

The average cost ol* ]woducing was foxind to be 23 cts. per pound. The bulk 
of the cotton was produced at 28 cts. or less. Of that portion of th(* 1918 crop 
actually sold from the 842 farms prior to rec!ord taking, 76 per cent sold at 
prices ranging from 20 to 43 cts. per pound, and for 80 per cent of the (trop 
thus sold the price varied from less than 25 to 32 cts. per pound. 

Tables in the appendix show variation in cost of producing for each of the 
10 dislri(‘ts. 

The cost of protlttclng winter wheat in Middlesex, Mercer, Bomerset, and 
Hunterdon Counties, New Jersey, In 1017 - 18 , H. Br.ooM {New Jersey 
Stas. Upt. 1919, pp, SOOSIS). — Studies dealing with the detennination of the 
Cfost ol’ production of an acre of wheal In New Jersej^ are described. A suiwey 
of a limited area, embracing 44 fa rims in Middlesex, Mercer, Hunterdon, and 
Somerset Counties, was made in the winter of 1918 and iucludeil the crop of 
winter wheat secMled in 19J7 and harvested the following summer. The data 
obtained are summarized and fully discussed from the standpoint of acreage, 
soli, production, crops grown, labor, land value, an<l fertilizer. 

Records fi’om the 44 fnnns showed an average income of $74 per farm for 
the wheat crop. The total areji of the farms averaged 195 acres and the wheat 
area 12.5 acres. The aven^ge proiit per bushel was 34.4 cts., about 20 i^er cent; 
the average yield, 17.2 bu, per acre; and the average protit iht acre, $5.92. 
Farms on which potatoes were grown* averaged 19.2 bu. of wheat per acre, 
and the other farms 16.4 bu. 

Man and horse labor cost 29.9 and 25 cents per hour, respectively; 26.6 hours 
of man labor and 86.4 hours of horse labor were requiretl for each acre of 
wheat. 

The farms using less than 200 lbs. of fertilizer per acre, those having wheat 
acreage over 15 acres, and those having highest yUdds — above 19 bu. per acre, 
were most profitable, while farms with yields smaller than 15 bu, per acre lost 
money for their operators. The larger acreages of wheat were correlated with 
economy in the use of labor. Variation in land value appeared to have but little 
effect on profits. 
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Is the ({rain trade aoUcltoas for the public? T. SANssasoi? (North Dakota 

8ta. Spec, But, 6 iJ920), No. i, pp. 12). — ^Thls Is an analysis of two iHlitorlals 
pnbli^ied in a journal of the grain trade/ May 5 and 12, 1920, in which the 
author Indicates that the arp^iments presented there for the reestablishment of 
future trading in wheat are fallacious. Other articles in the same issue relate 
to the character and composition of screenings, Including analys<*s of screen- 
ings, wild oats, and weed seeds, paying for dockage, the total dockage for 
the 1918 crop in North Dakota, and net value of screenings, prices of wheat 
compared with wheat products, and State elevators and their capacity. 

Cooperation applied to marketing by Kansas farm«*rs, T. Macklin {Kan- 
san 8ta. Bui. 224 {1920), pp, 61, figs. 8 ). — ^On the basis of 204 replies to cpiestion- 
naires sent out to cooperative organizations, those replies representing 134 
elevators, 34 stores, 13 live-stock shipping associations, 9 insurance companies, 
7 buying organizsitions, and 7 engage<! in other* activities, this bulletin sets 
forth the chanjcteristic features of cooperation as found in Kansas, emphasizing 
the important principles Involved, and suggests undeveloped possibilities. 

In 1916 there were no less than 553 cooperative organizations in the State, 
one at least dating back to about 1876. M(»re than G2 per cent of those report- 
ing, however, orijdnated since 1910 and 95 i>er cent since 1J)00. 

About one-sixth of the fanners in Kansas are members of functioning co- 
operative organizations. The value of their business in 1015 ex<*w}<led 
$41,000, (KK) and probably $10(J;000,000 in 1018. A successful two-tliirds of the 
concerns reporting made savings of 6 per cent and upward, over and above 
all costs, Including interest on capital. The <»ther one-third were in no sense 
making financial savings for their patrons. Consiflerable variation was exhib- 
ited In the amount of nu1horiz<'d capital and of paid-in capital retniinul by 
the main types of concerns, elevaiors, stores, and live-sto<*k sidpT)ing ass<M,*ia- 
tions. In 175 cases studied, 139 had aulhorizKHl ear>ital ranging from $r),<KK) 
to $15,0CK), while the paid-up capital in 144 instances rang(>d from $3,000 to 
$10,000. Two-thirds of 172 eonc(*rns reporting limiteil tbe size o(} shar<»s at 
either $10 or $25, the $25 shares being most potmlar. Fiaiy -seven out of 173 
organizations reporting paid no interest on capital, the others paying returns 
ranging from 3 to 100 per cent, more freipiently 8, 10 and 5 per (‘cnt. 

It is brought out that managers were generally underpaid and that the ])rin- 
clpie of one vote to each member ijrovidwl for in the State law had not b<ji?n 
strictly adhered to. In addition t<» nnmey savings, cooperation had stimu- 
lated improvement in the quality and quantity of farm products, promoted 
knowledge of marketing, and crcutoil Individual and group interest in e<.*onomlc 
and social community problems. The main principles of successful cooi)era- 
tlon are outlined. 

The Investigation brought out certain information which is used in pointing 
out the opportunity for further apidlcation of cooperative principles. Out of 
702 Kansas towns in which elevators are located, 314 have two or more eleva- 
tors, and probably not less than two-thirds of the grain handled by elevators 
in Kansas is nuirketed through towns each of which has two or more elevators, 
A consolidation through <*f>operntion would at least double the business per 
elevator and effect a large yearly saving. It is likewise noted that duplica- 
tion owurs In the marketing of butter fat, and consolidation on cooj[)eratlve 
principles of cream stations and produce handling businesses, together with 
farmers’ cooperative shipping of live stock at r>olnts ^coin which about 100 
cars are marketed yearly, is recommended, Coopera vt ^Hteral stores are 

'Northwest MIll€r, 122 (1920), Nos. 6, p. 528; 6, p. 343. 
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advocated only tinder spe<*lal favorable conditions of volume of business and 
efficient management. 

Following extracts of Kansas law dealing with cooperative associations, a 
copy of a suggestive constitution of by-laws, is presented. 

Detailed statistics of cooperation In Kansas and the location by counties of 
all the farmers* organizations included in the investigation are given. 

Cooperative marketing of horticultural products, J. W. Lix>yi) (IlHnois 
^ta, Circ, {1920), pp. 5-i5). — This is a series of extracts from another pub- 
lication previously hoted (E. S. R., 42, p. 440). 

Agriculture: The Organized Farmers, .T, C. Hopkins {Cunad, Ann, Rev, 
Puh, Affairs, 19 (1919), pp. pis. 2 ). — In this section of this report the 

position of Oanadlaii agriculture, esi)ecially under war conditions and as in- 
fluenced by the Government price-fixing policT, is set forth. The status of 
cooperative marketing and rural credits, the organization (»f Canadian fanners 
beginning in the West (E. II., 40, !>. 688) and ivsultlng in amalgamation, 
the formulation of a national farmers* platform which is reproduced in full, 
and the participation of Canadian farmers in ix)litics are rcportiKl. Records 
of a number of the separate organizations for the year 1010 are given. 

Agricultural wages iti Ouinfries and Galloway district, J. Winsox (Scot, 
Jour. Apr., 3 (1920), No. S, pp. 329S34 )- — The estimated general level of wages 
actually paid to farm workers of several classes in the %vinter half year, 1919- 
20, are gl\en as derived from answers on schedules returned from 100 farms 
in this district. 

The trend of agricultural prices, T. F. Hpnt (Comnumicealih Club Calif, 
Tran., 14 (t919), No. t2. pp. 462-^453). — Bradstref^’s Index numbers of tl«* whole- 
sale price of farm products in 191T and 1918 are briefly noted to the eflVct 
that the wholesale price of staple farm products was not generally high during 
3918, It is said thjit efljclont produ<*tIoii, equitable division, and wise consump- 
tion are necessary to prosfK'rity. A number of questions ari' raised with re- 
gard to consumption of food and the relative prices of manufucture<l goods 
and of food and otlior raw materials. 

The Internal grain trade of the United States, 1850-1860, L. B. 
Schmidt (Iowa Jour. Hist, and Politivs, IS (1920). No. /, pp. 94-124 ). — A sta- 
tistical study is made of the production and movement of grain, elilefly wheat, 
oats, corn, and barley in the decade 1850-1869, in which changes and tendencies 
were inaugurated that remained to the close of the century. 

The inleiTial grain trade* of the United States is said to rest upon a terri- 
torial division of labor between the South, East, and W<\st. The eastern and 
the southern were the two principal rout€*s by whidi tlie grain traveled from 
one section to another and to the ports from which the surplus was exported. 
It is said that by 1860 the trade had become amterixl in five great primary 
markets, St. Louis, (Jhicago, Milwaukee, ToIchIo, and Cincinnati, and that Ntnv 
York Oily had become the foremost grain market iji the whole country. At 
this time l)ogan the revolution which ended in the supreiuac'y of the railroads 
over the water routes In the western grain and flour traffic. The eastern route 
triumphed over the southern in the competition for the handling of the traffic 
destined for eastern and European markets. 

Borne signifleant aspects of the agrarian revolution in the United States, 
L. B. Schmidt (lon)a Jou%\ Hist, and Polities, t8 (1920), No. 3, pp. S71S93 ), — 
Tlie agrarian revolution and the opening of the far West from 1860 to 1890 is 
reviewed In this paper. Among the factors contributing to the change were 
the liberal land policy of the Federal Government, the growth of population 
and immigration, the introduction of farm machinery, the extension and de- 
33e97<»--.21 7 
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velopmeiit of transportation facilities noted above, and the development of 
agencies for the promotion of scientlftc knowledge relating to agriculture. The 
Interest of the Federal Government in the promotion of agriculture is noted, 
and a brief history of the U. S* Department of Agriculture and the growth of 
the land-grant colleges are traced. 

A short outline of Danish agricnlture through the last generation 
(Copenhagen: Union Danish Agr,, 1019, pp» 24). — This booklet contains statisti- 
cal information and noh^s on cooperative societies, agricultural educational 
work, and Danish agriculture and the British nmrket, j>resented by the Union 
of Danish Agriculture to British journalists on their visit to Denmark in 
August, 1919. 

Tlie value of the land after the war, P. Oaziot (La Valeur d'Apty'^sguerre 
de la Terre. Paris: J* B. BailUerc Sons, 1920, pp. 46). — ^^riiis has been noted 
from another source (K. S. 11., 42, p. 688). 

The food-supply crisis and State action to overcome it (1914-1910) 
(La Crise Almentaire cn Suisse, et V Action Extreme par VEtat pour la Sur- 
monter (1914-1919) Rome: Intcrnatl. Inst. Agr., 1919, pp. 26). — This report, 
summarized from odlcial and other sources by A. Sandona, covers provisions 
promulgated in Switzerland in two imriods, the tirst between the declaration of 
war and the intensification of the submarine campaign, 1914-1916, and the other 
from the beginning of 1917 onward. The earlier provisions were intended to 
keep intact and, if possible, t<» increase production of the necessary food f>f the 
people and to insure judicious ust* of stored supplies. The later ones apply to 
the problem of intensifying agricultural production involving labor economy, 
scientific use of land, limitation of consumption, and improvement of crops and 
live stock. A brief compilation of statistics is given to show the dei>endenco of 
Switzerland upon a foreign food supply. 

The food-supply crisis and State action to overcome it (1914-1919) 
(Intematl. Inst. Agr. iUomc), Intcrnatl, Rev. Agr. Eron., 11 (1920), Nos. 1, pp. 
207-221 ; 3, pp. 287-293). — ^This report has been noted us a separate publication 
In the above. 

Monthly Crop Reporter (77. S. Dept. Agr., Mo, Crop llptr., 6 (1920), No. 11, 
pp. 121-^132, figs. 2). — There are given as usual monthly siiinnuiries of acreage 
and condition, and brief articles, forecasts, and tabulated data as to stocks, 
farm value, and market prices of Important agricultural products, including 
live stock. 

There is in this number a brief note summarizing a report of a survey by 
\V. P. Callender, in Ohio, relating to abandoned farms and the labor movement, 
in which it Is estimated that there are now about 410, (K)0 men and boys actually 
working on farms, compared with 470,000 a year ago and approximately 500,000 
three years ago. It is Indicated, also, that 80 per cent of the total number of 
farms in the State which changed hands last year were purchased by actual 
farmers who were living on them, while only 20 per cent were purchased for 
speculation or for the purpose of renting to others. 

A tabulation of estimated averages from 1910 to 1913, Inclusive, of the pounds 
l>er capita yearly consumption of cotton piece goods In a number of countries 
Is Included. 

The Market Reporter (U. S. Dept. Agr., Market Rptr., 2 (1220), Nos. 21, pp, 
821-236; 22, pp. 337-852; 23, pp, S5S-868, fig. i ) .—Abstracts of information on 
domestic movement, imports and exports, prices, and relative market condi- 
tions of specified commodities and classes of agricultural products, as well as of 
foreign market information, are given in these numbers, principally for the 
period up to the week ended November 27, 1920. In general live stock* gra^ 
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cotton, hay, and clover seed showed liberal receipts and declining prices. Butter 
and cheese markets remained relatively firm, 

A brief article in No. 22 notes that France is preparing for and may be ex- 
pected to buy large quantities of food. In No. 23 the significauce of imports of 
butter into this country, and particularly the effect on the market of Danish 
butter in competition with our medium grades, is commented on. Also the 
effect of the Increased use of vegetable oil substitutes for lard in decreasing 
hog prices is suggested. 

Crop reports and general business conditions for 1920, compiled by 
Continental and Commercial National Bank of Chicago {Vhimgo: Conti- 
nental and Com. Natl, Hank, 1920, pp. 7). — Notes on the crop season of 

1919 and charts illustrating the aggregate output and value in dollars of Avheat, 
cotton, corn, hay, and oats, according to statistics contained in the Yearbook of 
the TJ. S. Department of Agriculture for 1919, also comparing the increase in the 
price level 1013 t(» June, 1920, of all commodities and of farm products and 
showing the percentage of decrease in the purchasing poivcr of the dollar, to- 
gether with summaries of business and trade in the United States, are brought 
forward to support an attitude of confidence in business conditions. 

Fricc*s and supplies of corn, live stock, and other agricultural produce in 
England and Wales, and summaries of colonial and foreign agricultural 
statistics, H. J. Thompson (Min, Agr, and Fifsherics [London], Agr, Sitatis., 5S 
(19JS), No. S, pp. 57-^00; 54 (1919), No. S, pp. 7/-fi8). — ^l^'liese tables show the 
imports of the principal fooVJstiiffs and agrieultural requisites during the war 
period, the acreage and production of the principal cereals, and the number of 
live stock in the different countries of the world, as well as a surnniary of the 
prices of grain aiul other prcKluce during the respective years, continuing data 
previously noted (E. S. It, 41, p. 388). 

AGMCTJLTTTEAL EDTJCATIOUT. 

Agricultural and mechanical colleges, including statistics for 1917-18, 

W, O. .loHN (r. Bur. Ed. Bui. H (1920), pp. SO ). — This is the usual compila- 
llon, from official sources, of statistics of lund-gnint colleges with reforen<;e t<» 
faculties, students, c<Hirses of study, value of funds and equipment, revenues, 
additions to equipment, and disbursements of Federal funds for 1017-18. The 
bulletin also contains the texts of the Federal law of March 4, 1915, and the 
territorial acts of 1937 and 1019 pertaining to the establishment of an agricul- 
tural college in Alaska; and extracts from the i^roeeedings of the ihirty-second 
annual convention of the Association of American Agricultural Colleges and 
Experiment SUitlons (E. S. 40, p. 595). 

A comparison of the statistical data for 1917-18 with those for 1010-17 indi- 
cates that the total enrollment of w’hite students declined from 122,053 to 
314,913 and that of color<*d students from 11,352 to 9,340, wdiile the number of 
I>rofessors, instructors, and extension and experiment station workers in insti- 
tutions for white and colored students increased from 10,344 to 11,970. The 
attendance of students on four-year agrieultural courses decreased from 16,409 
to 12,426, and. on four-year homo economics cotirses increased from 5,055 to 
5491. 

The number of bachelor degrees granted in agricultural courses decreased 
from 2,803 to 1,704, while those granted In home economics courses increased 
from 787 to 853. The ntimber of advanced degrees in agriculture decreased 
fronr 221 to 218, and those in home economics Increased from 9 to 112. 

The total value of property decreased from $193,408,218 to $184,428,798. 
The total income for Instruction and administration increased from $37,84»1,260 
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to $36,564,655; for experiment stations from $4,414,419 to $4,779,539; an4 fpr 
the extension service from $4,513,718 to $5,689J68, showing a total Increase In 
income of $2,500,522, including for the first time $235,442 for vocational teaelier 
training under the Smith-Hughes Act. Of the total Morrlll-Nelson funds of 
$2,509,430 available for 1017-18, $593,903 was devoted to instruction in agri- 
cultural subjects and $24,525 to the training of teachers in special subjects, 

A summary of statistics for the five years 1913-14 to 1917-18, inclusive, is 
also given. 

Agricultural education aud research (Scot, Bd, Agr, Rpt., 8 {1910), pp. 
XXVIH’-XLI ). — This is the annual report for the year ended December 81, 
3919, on agricultural education and rt'seareh work, including the training in 
agriculture of ex-service men and of disabled soldiers under the control of the 
Board of Agriculture for Scotland. It is shown that the attendance on the day 
courses at the thrt^ agricultural colleges increased from 117 in 1917-18 to 246 
in 1918-19, and the evening course attendance from 345 to 633, The attend- 
ance at the two veterinary colleges increased from 26 and 7, respectively, in 
1917-18 to 77 and S3 in 1918-19. 

Agricultural education in some European countries, li. Silveira {Ijnshw 
A^ricoH an Alguns Paizes da Enropn. Edo Paxilo [/irari/j ’ Agr., CortK, e 
Ohraji Pub. Kfitado Sdo Paulo, 1920, pp. fign. Jfd ). — This report, pre- 

sented to the Secretary of Agriculture, Commerce, and Ihiblic Works of the 
State of Sao Paulo, Brazil, contains rdsum^s of the organization of agricul- 
tural instruction of all grades, including extension work in Belgium. l<"ran(*e, 
and Italy, together with the author’s conclusions and a brief bibliography of 
literature on foreign agricultural education. The report is based on a study 
of agricultural schools visited by the author in these count ri(\s. 

The reorganization of agricultural schools, K. Schulz {Dmt, Landw. 
Pres.w, 4"^ (1920), No. 49, pp. 854^ 388 ). — Suggestions are offered for the reor- 
ganization of the agricultural schools (Landwirtschaftsschulen) in Prussia, In- 
cluding a plan which would inert'ase the time devotinl to siKK'ial agricultural 
subjects without detracting from the dual purpose of the schools, namely, gen- 
eral culture and spe<*ial training in agriculture; the admission of farmers’ sons 
only ; the requirement of a minimum age for admission of 13 or preferably 14 
years; increased instruction Ih rural economics; and the addition of pra(*tical 
work to the present purely theoretical instruction. In addition to an internal 
reorganization of tho older and approved agricultural schools, the author would 
extend their field of work by the addition of an agricultural winter school or a 
theoretical farm school and a seminar for farmers. 

Agricultural training of disabled ex-service men, W. J. Quick (Fed. Bd. 
Vooat. Ed., Vocat. Smnmary, 3 (1920), No. 2, pp. 20-22, figs. 3 ). — In this article* 
by the agricultural training officer of tho Federal Board for Vocational Edu- 
cation, it hs stated that up to May 15, 1920, over 4,000 men have been directly 
placed .in agricultural training. Nearly all of them are yet in training, and, 
in addition, there are probably 500 engaged In prevocational work prermratory 
to taking up agrlcultui*al training. Probably from 1,200 to 1,500 men have 
been approved for agricultural training, but have not yet availed themselves of 
the opportunity. 

The men Qpi)roved for agricultural training are classed as (1) men who 
went into the war from college or high school, and j'etuming have entered the 
agricultural colleges; (2) men with an eighth-grade i>repa ration wffio are ad- 
mitted Into subcollege two-year courses in Smith-Hughes or other schools of 
agriculture; and (3) men of elementary grade, ranging from Illiterate to the 
seventh or eighth grade, wffio of necessity must have prevocational Instruction, 
and who constitute from 25 to as high as 55 per cent of the men approved for 
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agrricultural training. The difficulties encountered In the training of the group 
of men of elementary grade constitute a real problem to both the Federal Board 
and institutions to which they are sent. To meet these difficulties the author 
has worked out an elementary school, termed a guidance school, where these 
men should be collected for the purpose of studying, trying out, and instructing 
them vocatiimally in the elementai'y common branches and in elementary 
agriculture. This is really prerequisite to certain agricultural unit courses 
iwepared by th(i author, which are divided into units of one month each and 
cover one year (lontinnously from month to month and may be entered any 
month. The plan of these courses is briefly explained. This system w^as first 
plaeetl In oiK*ration In the Massachusetts Agricultural College and proved to 
be very sfitisfactory. 

Organization and administration of part-time schools (l/nir. State N, Y. 
BuL {1919), pp, lt2). — This bnlletin defines the provisions of the New^York 
State law relating to compulsory part-time or continuation schools, and ex- 
plains the rules and regulations of the regents of the University of the State 
of New York and the recomineudations of the conmiissioner of edu(‘ation rela- 
tive to the organization and administering of such schools. A suggested part- 
time hi>mp^inaking ctuirso and the text of the State act, effective August 1, 1910, 
and t^rovidiijg for part-time or c(»ntinuatioii schools, i>ractical arts or honie- 
making schools, dIrfH'tors and schools of agriculture, nmclianlc arts, and hom(»- 
making and teach(T-triiiuing courses in sclasds of agriculture, etc., is inclmlcMl. 

Part-time and evening classes in agriculture, C. li. Lank {Fed, ltd, Vocat, 
Ed,y Vorat. Summary, S {1920), No. 2, pp. 26, 27). — This is a consideration of the 
object, location, «iuipment, and course of study for agricultural extension part- 
time sehools or classes, followed by a sunmmry of the part-time and evening 
class work in agriculture carrunl on In Arkansas, California, Georgia, Massji- 
chuseiis, Montana, New Jersey, and Pennsylvania during the past year. 

f Ile1p.s in nature; study and elementary agriculture for rural teachers in 
the State of New' York] (Cornell Bural Sehoof Leaflet, 1/f {1920), No. 1, pp, 
120, flits, 62 ). — This leaflet contains among others the following articles: The 
Us(* of Pii'tures in Pivsentiug Ideas, Tlolation of Natun‘ Stutiy to Junior Proj- 
ect Work, Natur<' Study and Ch*ograpliy, Geography Exercises BnstMi on Ani- 
mal Distribution, Fift.y Interesting Things to L(K>k For in September and 
October, Making Fairs Fair, and A Lesson From tiie Rural School Kxliibit at 
the 1920 Farmers’ Week, by K. L, Ihdiner; Scouting on the Farm, I)y A. PeriT ; 
The Construction of Observation Hives, by W. 1*. Alexander; Potato Wart, A 
Dangerous New Diseases by L. M. Massey; and The European Corn by 

M. IX L(K>nard. 

Report of the committee on teaching for the year 1919, W. F. Hanu- 
8<fiiiN {Jour. Fann Econ,, 2 {1920), No, S, pp. 112, 173 ), — ^The following general 
conclusions are drawn from the facts set forth in a tabular summary’ of 48 
replies received to a questionnaire, sent by the committe<; on teaching of the 
American Farm Economic Association to the land-grant colleges in 48 Stales, 
regarding courses In agricultural economies, farm management, and aliietl 
subjects llattMi under 15 titles in common use and offered primarily for under- 
graduate credit: 

There st^ems to be a considerable degree of uniformity as to the titles of the 
courses offered, and a high degree of unifonnity as to the number of credit 
hours for the various courses, esi^ecially with reference to a few of the more 
general fundamental courses. A majority of the institutions reporting are 
aU*eady offering from 6 to 10 different courses in agricultural economics, farm 
management, and allied subjects, and give on the average approximately three 
credit liours for each. The committee recommends a more detalletl study of 
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the general ontline and content of such courses, including Information regard- 
ing the regular texts, reference books, and collateral material, which Is being 
found most helpful. Such a study. In its opinion, would establish a more satis- 
factory basis for transftTring credits from one Institution to another and would 
also contribute to a higher uniformity and effectiveness in teaching these 
subjects. 

A comparative study of home economies courses In colleges, J. Kbueger 
{Jour. Home Econ., 12 {1920), No. 6, pp. 2If9-252, flffn. 4 ), — Four charts com- 
piled from data secured from correspondence and catalogues are presented and 
explained. The comparison Is limited to a few colleges representative of the 
diffeivnt sections of the country. 

The data indicate such a wide varlanct* of requirements existing among 
the different coll(‘ges and majors (general, food, textiles, and vocational i*d\v 
catioi;^) that It Is stated that very little emphasis may b(» pln(*ed on the averages 
shown. “The State agi’icultnral .schools, for instance, appear to require more 
nont(K*hnical work in the food and i(‘xtile majors than do the universities and 
endowed .scliools studied. They also require a larger penentagt^ (d general 
subject matter in tlu^ general major than llie average for that division. This 
emphasis i.s accomplislKHl at the exiHm.se of elecMves, and, in I lie case of the 
general major, science is curtailed. In the vocational (‘ducal ion major inoiv 
science than the average is required, slightly less general work, and fewer 
elect iv('s. 

“In Die univ(‘r.sities, as a rule, a larger proportion of time Is allowed for 
eh^ctives. These InsDtiitions require more scienc(» in the food major tlian the 
average indicatcnl and in all majors le.ss time in home (H*ouomics subjinds. The 
reverse of tlii.s condUion is true In the endowed schools, where the perc(Mitag(‘ 
of time given borne economics is high and that given electlv<‘s and general 
subject malti‘r is low.'’ 

The outstanding feature of the day is that (»acb school .seems to 1 k^ a law 
unto ilst‘lf. It Is noted that “in the food niajoi" — perhajis tb(‘ most carefully 
organisced major of all — the averages for each division approach 25 p^‘r ctmt 
of the who](‘. That is, om'-fourtli of the credits recpiired for graduation must 
represent languages, Knglish, economics; oiu?-fourth, science; oni'-fourth, home 
economics; and one* fourth, electives.” 

Texas liigh schools: Home econoinics, A. E. Hamits and Ij. Tekk (7'c,r. 
Dept. Ed. Bui. 114 {1920), pp. 122). — ^This syllables, prepared by a committee 
appointed by the State supei-intendeiit of public in.struition in (Cooperation with 
the two State directors of home economics, is intended for allillat(^d nonvoca- 
tional home economics classes and vocational home economics classes. (k)urse» 
are outlined in clothing: design; design applied to costume and inti^rior decora- 
tion: elementary foods and cookery; foods and elementary dietetics; biology; 
physiology, hygiene, and sanitation; home hygiene and home nursing; and 
the honu' and its management. Each eour.se is pr(x:e(led by a list of references 
to literature on the subject. 

In the courses for which domestic art or domestic science credit is granted, 
live 90-ininute periods a week tbroughoiil the year are r(Kjuired for one unit 
of atfiijation. In all schools which receive Federal and State aid, all students 
In subsidized classes must take two units of homo economics and related work 
annually. Homo i)roJect work Is nniuired in each course. 

Kf!ici(‘nt arraiigciiient in cooking laboratories, <1. A. Mobton {Jowr, Boftne 
Eeon., 12 {1920), No. 5, pp. 201--205, fiffs. S ). — Tlio author discusses a plan for a 
cooking laboratory which will overcome the difficulties of waste of spa(’e, 
much walking on the part of the teacher, the recrossiug of students’ paths, 
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etc^ encountered in laboratorioH with tlie hollow square arrangement now in 
use in the majority of scliool cooking laboratories. 

The rural hot lunch and tlie nutrition of the rural child, M, G, McjCob- 
MICK (Vn[i\ Htntc iV. Y. Uul. GfW {J919), pp. 10, fig. i). — Suggestions are ottered 
for the organization of the hot noon lunch in the rural s(*hool, equipment, the 
lunch box, the food, the day’s meals, and nutrition and weigld. llccipt^ are 
included. 

Commerce and industry, J. It. Smith {New York: Henry HoU d- Co., 1020, 
rev. c<?., Vnj-\-6i5, pis. 2, figs, 83Ji). — ^This book deals largely with the com- 
ment and industries of the United States, and more briefly Avith those of f(»r- 
eign countries and worhl commerce. The industries descrilxHl include the 
(‘orenls; the animal, vegetable, fruit and canning, and fon\st industries; sugar 
and tobacco, fibers, textiles and clothing, etc. The physiographic influcuice in 
industry is treated in connection Avilh the explanation of the industrial fact. 
A statistical appendix is included. I'he hook is suggested as a reference in 
the study of eiwiomic and commercial geograt)hy, especially in vocational 
(‘ourses. 

Farm nuicliines, IM. RiN(iKi.MANN (.Iw/i. Tnst. NalL Agron., 2. .scr., {1010), 
pp. 07~121i\ figft. ft). — A rather exten^iA^e analysis is given ot the courses of In- 
struction hi farm machinery and of methods of study of farm machinery 
prohhuns at the Fr<*n<*li National Institute of Agriculture. 

Clothing' -food— shelter, It. .1 Friant {Missouri. Vocuf. Fd. Hid. S {1020), 
pp. (})), “1'he author outlines a <*ourse of study in vocational home economics 
for the giiidaiKH* of t(*a<*li('rs in the sele<'tion (»f snl>j(H*t matter. Tlie course is 
organiz(‘d on a two-year basis witi) two units credit for each year. The work 
of eacli year deals Avith food, (‘lotldng, and shelter. Fists of references for 
the various subjects are included. 

Sngg<*stioiis for tlie teaching of textiles in elementary and high schools, 
F. K. \Vix<’ni:ix FT At.,, M. VVTm.AUo, and i\ Waite {Jour. Home Vvon., 12 
{1020). No, o, pp. 211-220). — A(*cording to the author a suggestive course in tex- 
tiles must be outlnuMl in large elastic units, ready to he adjusted to the 
exigencies of tlie situation and Amrying in the ordiu* of pr(‘sentation of subject 
matter and the luetliod of attack, its determined by the type of pujiil, by the 
needs of the group, by the e<M)iiomi(* situation, and by the organization of the 
curriculum. Work in the study of textiles is outlined for b(»ys and girls in 
grades 1 to C, inclusive, and for Junnir high school girls. 

Study of fabrics, A. Turneh {Nruy York and Londoyi: D. Appleton d Co., 
1920. pp. A'-ftW, figs. 32 ). — Tliis book contains a detailed study of tlu‘ groAvtb, 
manufacture, and pliysli'al and cliemical properties tif cotton, linen, wool, and 
silk, with special emphasis upon the practi<‘al household tests which may be 
used in delecting adulterations and in jiniging of the quality. Faundry l)r()b- 
leius and the hygiene and economics of clothing are discussed at some length. 

MISCELLANEOUS. 

Hoport of Alaska Station.s, 1018 {Alaska Stas. Rpt, 1013. pp. lOIi, pis. 10 ). — 
This c<intalns the organization list and a reiuirt of th<‘ several lines of A\’ork 
carried on during the fiscal year endeil June 110, 1918. Meteorological datti and 
accounts of the extensive tests with field and garden cr(>i>s and otluu* lines of 
work are abstracted eIs(*AA4iere in this issue. 

Forty-second and Forty-third Annual Reports of Connecticut State Sta- 
tion, 1018 and 1010 {Conuectieyt Htale Hta. Rpts. 1013, pp. A/.V+//t)Mr9; 
1910, pp, Xyi+$06, pis. 50, figs. 28 ). — Those reports contain respectively the 
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organization list, a report of the board of control, and a financial statement for 
the fiscal years, ended June 30, 1018 and 1919. An index to Bulletins 207 to 214 
is appended to the 1918 report, and reprints of Bulletins 215 to 222, previously 
noted, to that for 1919, 

Keport of Northwest Experiment Station^ Crookston, 1919 (Minnesota 
Sta,, Rpt. Crookston ^ubsta.y WW, pp. 32). — ^The experlinentui work reptuted is 
for the most pa rt abstracted elsewhere in this issue. 

Report of West Central Experiment Station, Morris, 1919 (Minnemta 
^ta., Rpl. Morris ^ubsta.y VJldy pp. figs. 6). — The experimental work reported 
is for (lie most part abstracted elsewhere in this issue. 

Twenty-sixth Annual Reiiort of Montana Station, 1919 (Montana Sta. 
Rpt. 1919 y pp. 48y fig. i).— This contains the organization list, a financial state- 
ment for the fiscal year ended June 30, 1919, and a report of the director on 
the work and publications of the station. The experimental work reported is 
for the most part abstracted elsewhere In tills Issue. 

Fortieth Annual Report of New Jersey Stations, 1919 (New Jersey fMm. 
Rpt. 1919y pp. pis. 20, figs, 13). — This contains the organization list, 

a financial statement for the fiscal year ended June 30, 1919, a report of the 
director prepjired by F. (1. Helyar on the work and publications of the year, and 
departmental reports, llie experimental features of which, not previously 
rei)ort(‘d, are for tlie most part abstracted elsewhen' in this issue. An exttmsive 
report of tlie division of exten.sion in agriculture and home economics, contain- 
ing considerable data pertaining to deraonstrution work, is also included 
(pp, 177-287). 

Report of the Virgin Islands Experiment Station, 1019 (Virgin Islands 
Bta. Rpt. I919y pp. 16, pis. 4 ). — This includes the organization list, and a report 
by the agronomist in charge as to the work the station from its transfer 
to the U. S. Government on January 1, 1919, to dune 30, 1919. The experimental 
work reported is for the most part abstracted elsewhere in this issue*. Rainfall 
data arc appended. 

Monthly Bulletin of the Ohio Experiment Station (Mo. Btd. Ohio Bto., 5 
(1920)f No. 10. pp. 267-271. figs. 2). — ^This number contains, in addition to sev- 
eral articles abstracted elsewhere in this is.sue, the following: Fertility Experi- 
ments at the Ohio Stale University, by F. E. Bear, and Apples Adapted for 
Ohio Culture (Yellow Transparent). !)y W, J. Green, P. Thayer, and .1. B. Kell. 

Monthly bulletin of the Western Washington Substation (Washington 
Bta., West. Wash. Bta. Mo. Bnl, 8 (1920), Xo. 8, pp. 113-128, fi.gs. 7).— In addi- 
tion to articles abstracted elsewh(*re in this issue, this number contains brief 
articles on the following subjects: Overcoming a Seasonal Difiiculty, by M. E. 
McColIam; The Road to Winter Eggs, by Mr. and Mrs. G. R. Shoup; Artificial 
Illumination and Poultry Disease, by W. T. Johnson ; Managing the Bull, by 
H. Ij. Blanchard ; and Concerning l^ind Clearing, by W. A. Linklater, containing 
illustrations of an automatic choker and a gin i)ole. 
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Alabama College and Btatioii. — Dr. Sprlght Dowoll was inaugurated as 
president February 22. The Inaugiiration exercises included* in addition to 
Dr. Dowell’s address, papers by Dr. S. P. Capen, director of the American 
Council of Education, on New Problems in Education, and by Dr. E. E. Sparks, 
preskhuit eimu-itus of the Pennsylvania State College, on Tlie College Student. 
Two important conferences were held, one for Alabama educators on the gen- 
eral topic of lietter Cooperation anaaig (he Mucational Forces of Alabama, arnl 
the other a land-grant college conference with Dr. A. C. True, din'clor of the 
States Ilelatlons Service, as chairman. The latter conference dealt with the 
functions, business administration, and cooperative relations of the land-grant 
colleges and the practical value of technical training to the State. 

Dr. True's address was entitled Liberal Education within tlie Land-grant 
College, ami maintained that desjdte the notable su(*<*ess achieved by these in- 
stitutions in tlie higher ranges of vocational education it is doubtful wdiether 
they have done their full duly In providing the liberal education (Hiually re- 
quired by the Morrill Act. A ^strong plea was made for greater attcaition to a 
wise selection of topics and material. api>roviMl methods of instruction, and 
particularly to th<» atmosphere surrounding the work. In the past, in his 
<)plnion, “too often the student has regarded all studies not strictly vocational 
as frills or imixisitions and therefore has received little impress from Them 
even when they have bmi wt‘ll taught. Whatever the institution r*an do 
through Its general attitude and atmosphere to counteract this foolish notion 
and to Inspire a desire for a liberal, as well as a practical, education will be 
well repaid in the broader and more satisfactory life of its gra<luates and its 
enlarged Influence on the welfare of the country.” 

Connecticut College. — ^'Phe legislature is l>eing asked for $C25,0(K), of which 
$4(X),(KK) is for a new science building for the chemical, botanical, physics, and 
bacteriological departjuents. The remainder is for maintenan<*e during the 
ensuing hiennium, and would be an increase from ,'fir)(>,fHT(), 

Georgia College. — David D. Long, in charge of the soil survey, has resigned 
to bfKxane soil specialist for the Soil Improvement Commit te«» of tlie Southern 
Fertilizer Association. 

Idaho University and Station. — ^The university budget as approved by the 
State Board of Education <*all8 for appropriations of about $1,250,(M)0, or nearly 
double those granted liy the last legislature. Of this $74,00(1 is for the station 
and substations, and $250, (XX> for the extension divi.sion. 

H. T. Parkhurst, for the past two years engaged in extension work in the 
Iowa College, has been appointed associate professor of poultry husbandry. 

Illinois University and Station. — Daniel O. Barlo, associate in animal hus- 
bandrj , died January 18 at the age of 66 years. He was a graduate of the 
university In 1906 and had subsoQuently been In the service. In 1911 he was 
put In charge of the poultry department and was largely responsible for its 
subsequent development. He was also well known as an extension worker in 
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the State and the author of several text^books for use in grammar and second- 
ary schools. 

E. A. Bierbaum, instructor in pomology, reHigne<l January 31. J. W. Kan- 
dolph, instructor in agronomy, has been appointed asssIstaiU professor in agri- 
cultural engineering at the Alabama ^k)llege. Additions to the staff February 1 
included J. H. Baldwin as State leader in junior extension, Kussell Laible as 
assistant in animal husbandry, Mabel AVilkersoii us assistant State leader in 
borne economics, and Mary 0. Whitlock as instructor in clothing. 

Purdue University and Station. — ^Under recent Stale legislation a r)-mill tax 
has been provided for the various Stale institutions of which mills will be for 
Ihirduc University. AVith the present valuation of State laixables, this will 
represent an aniiiml Income to the institution of about $3,100,(XH). In addition 
a tax of 2/r> iniJl was levied for the support of the station. This will increase 
the State ai^propriations to the station frcun $7r>,(K)0 to about $2tKK000 per 
annum. The iniTease does not be(*ome available nnli) July, 1U22, but an emer- 
gency ai>[)roi>rialion of $100, (KK) has been granted to supplement tlu^ present 
approi>rialion until the funds from the new tax become available. 

Kentucky University and Station. — AV. H. Simmons, O. A. Mosgrovc, and 
Mary E. Lesb, held agents, respectively, in vclcnnary sch‘iic(*, junior chil» work, 
and clothing extension work, have resigned, the lirsl named to bi*com(‘ Stale 
veterinarian. Irene AI. UuMlalue and Helen llurriman have been apjjointetl 
held agents in clothing extemsion. 

Minnesota University and Station. — A. H. AVilson, <Hrector of Jigricultunil 
extensi<ai and snptTiiitendeiit of farmers' inslilntes for the past 12 y(‘ars, Ims 
resigned to take nj) farming in northern Minnesota, beginning June 30. Tlu>(»- 
dore E. Odiand, assistant professor of agronomy, hii.s acn^pted a position in 
charge of crop prcKiuction work at the AA’est Virginia University and Station, 
elTec»tive May 1. AI. J. Tlioinp.son, suiH»rinlend<mt of the Duluth Substation, has 
also bmi appointed associate profes.sor of luml clearing at the University Farm, 
beginning .laniiary 1. A. J. Sebwantes has Ix'en a])poii)ted held assistant in 
land-clearing investigations heginning February 1. 

Cornell University and Station.— I^artly by purchase and partly through a 
gift of Mrs. Herman Bergholtz of Ithaca, the university has acquired and trans- 
ferred to the college of agriculture and sttition a tract of 10.5 acres at the end 
of Cayuga Tiake, which \\'lll be developed into a fresh water l>iological held 
station. 'J'be tract includes running water both from springs and fronr the 
itike, as well as swamp and high ground, and is (‘onsidered alntosl an ideal 
jhace for the study of plants and animals in their natural euviroinitent. Flans 
for its devtdopraent include the erection of an a])iary and held laboratory 
building at an aj>proxiraate cost of $ir),<KX), and the (‘onstruction of several 
ponds for the study of fish culture and jiroikigation. 

The fourteenth annual farmers’ w^-eek embnl February 10 with a registration 
of 4.110. This is the largest ever recorded, the highest iKrovious llgure btlng 
3,703 ill 1019, 

1). B. Carrick, Ph. D., has been appointed professor of pomology, beginning 
February 1, for both teaching and experimental work. Dr. E. AV. Lindstrom 
has b('en aptxanled usslstaait lar^fessor of genetics at the University of Wis- 
consin, where hi^ will iilso continue bis stmlies of variation in maize. H. W. 
Dye, assistant i)rofessor of plant pathology, is studying lettuce and celery 
diseases in a held laboratory at Sanford, Fla., under 'the direction of the Bu- 
reau of Plant ludu.^try, U. S. Department of Agriculture. A, H. Nehrllng has 
been appointed assistant professor of floriculture. 
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James E. Rice, head of the department of poultry husbandry, lias been 
appointed chairman of the committee from the United States to attend tiie 
First World’s Poultry Conj^ross at The Hague, Sei>teinber 0-18. 

New York State Station. — l>r. W. H. Jordan has tendered his resignation as 
director to take effect July 1, this date marking the completion of 25 years of 
service. Dean U. W. Thatcher, of the Minnesota University and BLatiou, has 
been apjK^inted to succeed him. 

Recent appointnjents include Archie H. llol)ertson as assistant in research 
bacteriology" and I.*eon H. Streeter and Henry 1... Young as assistant cbemists. 

Ohio State University and Station. — The five State-supported educational 
Iristitulions of Ohio are making a united campaign to s«H*ure ai)]>ropruiti<ms 
aggregating over $0,(KK)JMK), of which nearly $6,(KH)'‘,tX)0 is for buildings. The 
State university is requesting $4,409,360 for buildings and $2,2r51,32r> for op- 
eration and maintenance. This contejnplates the erection of thirteen new build- 
ings in ant!c1])ation of a campus enrollment of 10,<KK) students in 1922-23. The 
buildings desired include a new agricultural building to cost $309,000’, a horse 
barn to cost $47,00(X and a dairj' catth* barn and a beef cattle barn to cost 
$85, tKHl eacli. Appropriations of $25,0tM) have already been made for hog and 
sheep i>arns, and the const ni(‘t ion of these buildings will la' begun this sj)nng. 

Dr. Fn^hi De1nj('rs, assistant }»rofessor of botany in the university, has been 
ai>pointfHl assistant botanist in the station. Other appointinenis in the uni- 
versity include Josej>h T.. (iayle as assistant in agricultural chemistry. Frances 
L, Morrison as instructor in rural (H*on(»mk'S, Dr. (’Uirence H. Kt uiUHly as in- 
structor in eiUoiiJology, and L<‘wis H. Tifi'aiiy as instructor in botany. 

Pennsylvania CUdli^ge and Station. — A farm adjoining the present experi- 
uienlal orchard has been pun'hased f(»r dtwelopnieiit by the tleparimcnt of liorti- 
culture as a typical Pennsylvania fruit and \egetahle farm. About 40 acres 
will be reserved for furtlier expi^rimental work n ith fruits. Oommemai plant- 
ings of small fruit.s nill he made this spring, including about 10 ucres of grapes 
and an extension of presc'ut phuitings i>f mspherries and strawberries. Atten- 
tion will also he given to truck crops. 

The farm will be available for student instruction in coinmenMnl opertitions 
and ultimately for summer i>racticiun work for u limited numljer of students. 
The present buildings consist of a house for tlie farm foreman and a barn, but 
eventually it is hornHl to add a coini)ine<l fruit ]>u(^king shed and storage hoii.so 
and other buildings, 

A department (»f farm macldneiy has been authormHl in tiie college. Kstl- 
mates have been submitted to the legislatuiv for a $200, (KX) farm machinery 
building. 

Dr. John M. Thomas, president of IMiddlehury College sin(‘e 19(»8, has been 
apiwinted president Other appointments include William V. DenTiis as asso- 
ciate professor of rural sociology, Charles E. Myers as associate professor of 
agricultural enlucatlon, C. O. Cromer as associate professm* of farm iTops, 
William F. Hall as instructor in agricultural fMlu(‘nti()n, J. U. Haag as instructor 
lu chemical agriculture, C. C. Vinson as extension specialist in i:K)mology, R. W. 
Evans as assistant in horticulture and foreman of orchards, J. O. Sldelman as 
assistant in dairy extension, and Harry S. Sloat as assistant in farm management 
extension. 

Porto Rico University. — C, E, TIorne has been api>ointed (ieau of the (*ollege 
of agriculture and mechanic arts. 

Tennessoe Unlvei*»lty and Station. — W. G. Stiles has heou appointed in- 
structor in animal husbandly in the college of agrleullure, and Hanvey Stan- 
ford assistant chemist in the station. 
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Texas Station.— iScience notes that H. B. Parks, apiculturist, has resigned to 
accept ii position with the State Honey Pro<lucers’ Association and has been 
succeeded by Lloyd II. Watson, assistant In ax)iculture In the Bureau of Ento- 
mology, IT. S. Department of Agriculture. 

Utah College. — A special agricultural school for enlisted men for the U. S. 
Army has been organized, which is said to be the first of its kind In the country. 
The courses are given in Salt I..ake City by members of the college faculty on 
Mondays and Tuesdays of each week, supplemented by special Held excursions 
to various parts of the State under the management of the extension division 
and county agents. A 0-inonth program has been arranged, with cimrses in 
crops, dry farming, irrigation prac'tiee, farm live stock, dairying, btvf and w(k>1 
production, tractors and farm motors, truck gardening, farm management, 
marketing of farm prcKlucts, and rural economics. All expenses of the school 
are paid by the War Dejiartment. 

Death of a Staff Member of Experiment Station Record. — lOdwin .1. Glas- 
son, si)eciaUst in hortitailture and forestry for ovtT fourteen years, died Febru- 
ary 18 at his home In West Falls (Hmn*h, Ya., after a month’s si('kn<‘ss. 

Mr. Giasson was born in Troy, N. Y„ September (>, 1878, and was graduated 
from Cornell University In 1903. After two years* experiemv in ccanmercial 
floriculture and landscape gardening on Long Island and truck gi-owiiig in 
Florida, he was appointed in J90r> an ex])ert in the Bureau of Plant Industry, 
U. S. Dei)artiueiit of Agriculture, and remained in this capacity for over a 
year, si)eut chletly In' Held work with truck crops in Texas, prior to ids ap- 
pointment to the Record staff. 

During his long period of service on the Record, Mr. Glasson i>repared np- 
l>roxlmately 10,t)00 al>stracts in horticulture and fort^stry. These abstracts 
were selected by him with much care and discrimination from the large volume 
of horticultural and loiH»stry literature available, and tiieir i>reparatIou re- 
flected his thoroughness, conservative Judgment, and wide knowledge along 
these linos. He had also been a regular contributor to Kxpvrmmi Hiotion 
Work until its dis(*onti nuance, to several yearbooks and encyclop(Mlias and 
other works of nderence, and was Joint author of a Fanners’ Institute Lectun* 
published by the Department on Orchard Management. In liis death the Record 
has lost one of the most experienced and capable* members of its staff. 

Lubln Memorial Exercises. — Memorial exercises in honor of David laibin 
of California were held siinultanoously in Koiue, Italy, and Washington, I). <!., 
March 1. The exercises in Rome took place at the International Institute of 
Agriculture, with whose establishment he was so intimately iissoclated, a 
marble tablet being unveiled in his memory. 

The Washington exercises were under the auspices of the Southern Com- 
mercial C'Ongrws. Addresses by Hon. J. W. Alexander, SiMTetary of Commerce, 
Senator James I). Phelan and Uepresentative Julian Kahn of California, and 
Senator Duncan U. Fletcher of Florida dealt with Mr. Lubin’s services for in- 
ternational commerce*, the founding and developim^nt of the Institute, rural 
credits legislation, and other activities. A cabb* message to President Wilson 
from the King of Italy was read exi>ressing his deei> ai)preciatiou of Mr. 
Lubin’s life and work, and an address by the Italian Ambassador, Baron CamlUo 
Romano Avezzana, further emphasized the keen interest of the Italian Gov- 
ernment. 

The Institute ilscdf was formerly represented by Madame Olivia Agrestic 
secretary to Mr, Lnblii for many years and now lecturing In this country on 
behalf of the Institute. Madame Agresti described graphically the founding 
of the Institute and closed with a strong tribute to Mr. Luhin and the King 
of Italy, through whose patronage it became a reality. The exercises were 
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concluded by an address by Dr. C. J. Owens» presenting to the U. S. Depart- 
ment of Agriculture, on behalf of the Southern (Commercial Congress, a replica 
of the painting of Mr. Lubin obtained by the Institute. This painting was ac- 
cepted i)y Secretary E. T. Meredith for the Department in a l:)rief speech ex- 
jiressing the interest of this country in the Institute and advocating its ade- 
quate nmintenance and development. 

School of Vocational Agriculture at Camp Devons. — Dr. (Charles 1). Woods, 
formerly director of the Maine Station, has been api>ointed director of agricul- 
ture at ('Jump Devens, Mass., beginning .laniiary 1. A school of vocational 
agriculture has been organized at the cantonment under his direction, and agri- 
cultural courst*s adapt(d to students with approximately grammar school educa- 
tion are being offered to (mlistcd men as a part <>f the Army vocational training. 
A large area of arable land is inailable, together with farm machinery, and it 
has been hoi*ed fo add considerable purebred live stock as needed. 

It was originally planned to enlist each year a considerable number of young 
men from New England who did not have a high school education, teach them 
tlie osstmtials of military life, care of the body and mind, practical ('ivies, and 
T)ructical agriculture at this school. Some enlistments had been made along 
this line prior to the acti<»n of Oongres.s reducing the size of the Army. This 
action lias stopped enlistnients for the present. 

American Pomological Society. — Action taken at the convention of this 
so<*i(‘ty ludd at (-oluinl)UK, (duo, Ik'couiher .*1, 1020, provifh'S for enlarging this 
society inio a clcMrUighouse and fedenition of all horticultural industries, in- 
cluding fruit exchanges, marketing organizations, fruit growers, machinery and 
packitjg mauufact urers, fertiliz('r and insecticide companies, nurseries, etc. It is 
planned to have a Washington representative and an <*xe(ntive oflicer in ('hi<*ago. 

The society will give much attention to rnattei's relating to distribution and 
transportation jjrohleius, better grading and packing, liorticultnral legislation, 
and similar matters. Educational work will be uTidertaken to increase donmstic 
<’onsunipti<>n of fruit and fruit products and to develop exjiort trade, notably 
in E\irope, South Aimn’ica, ami Australia. Close c(H»r>eration will bo, maintained 
with tile American Farm Bureau Fedcrati<m. 

(»tlic(*rs of the society are as follows: President, J>r, L. 11. Bailey; vice presi- 
dents, .1. Tyson and AV. T, iVlaeoun; and executive committee, H. H. Hardie, 
(i. H. MlTiiiii'k, l»aul Stark, Dr. (-. A. Bingham, and Fr^nleric' (h'anetield. U. B. 
(Jruiclcshank of Ohio State University will act as secretary^ pending the employ- 
ment of a ptu’inanent executive fkKTetary. 

Ainericau Food Desearcli Institute. — Announcement has made by the 
Carnegie Corporation of New York of an agreement with 1/eland Stanford Uni- 
versity for the (establishment on the university grounds of a food research in- 
stitute. This institute is to undertake an intensive sudy of problems connected 
witli the production, distribution, and (*ousuuiption of fooil, utilizing the uni- 
versity laboratories so far as ntM^essary. A grant of $7C>0,(X10 has been made by 
the eoriKtnition for the institute for its support during the next ten years, and 
it is hoped to Itegin operations July 1. Oooiteration with existing food research 
agencies is contemplated, and duplication of equipment is to be avoided so far 
as possible. 

Press reiK)rts attribute the inception of the Idea to Hou. Herbert Hoover, 
Secretary of Commerc'e, who will serve as a member of the advisory committee. 

The active management of the institute Is to be vested in a staff of three di- 
rectors, representing agricultural, human nutrition, and economic phases of 
nutrition. Dr. C. L. Alsberg, Chief of the Bureau of Chemistry, U. S. Depart- 
ment of Agriculture, has accepted the directorship for agriculture, beginning 
about June 1. 
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Chicago Meeting of Geneticists Interested In Agriculture.— In conjunctiotai 
with the meetings of the AiiieiicMn Association for the Advancement of Science 
and afliliated socielies in Chicago, an informal j^atheriiij? of instructors and 
investij;ators of j^eixiics reUited to agriculture W7is held Dec*ember 28, 1920, 
at the University of (iiicugo. About 35 representatives from fifteen agricul- 
tural colleges and t*xporiinent stations, the IT. S. Department of Agriculture, 
and other instil utions were pres(nit 

The subjec't of departmental organization w^as taken up by ,T. A. Detlefsen of 
Illinois and IX. A. Emerson of Cornell University. The diversity shown in many 
institutions as to the organization of instruction and research in genetics ^vas 
pointed out. Tliere was general agreement that a fundamental, general course 
of genetics should be required before taking up any aiiplied courses in breed- 
ing, but the ilepartment in which that course should be given wa\s deemtHi a 
sec’ondary matter to be determined by existing conditions. The consensus of 
opinion was embodied in the following resolution : 

“As far as consistent with present orgtinization in agricultural colleges a 
single deparlinent of genetics, prepared to handle the elementary and advanced 
courses of general genetics and to direct the investigational work on tlu* basic 
principles of genetics, has certain practical advantages, in that such an ar- 
rangement (1) simplifies administration and prevents unnm\ssary duplication; 
(2) identifies and gives standing to the subjc'ct of genetics in the curriculum; 
and (3) unifies instrucihin and rese»r<‘h. Such a department slioiiUl not at- 
tempt to control all tJie investigational w<»rk in specialized sul).i(M‘ts on either 
the aiqdied or tlieoretical problems of genet i(*s, Imt would be able to cooperate 
in every way tiossible to advance the outcome of such in vest i gat ion s.“ 

The place of genetics in the agricultural curriculum was discussed by K. B. 
Babc<K‘k of (California and 8. A. Beach of Iowa. A gtmeral <'ourse of genetics 
to he rwiuired of all stmh'Uts of agriculture was regarded as theoretically de- 
sirable, but in practice not always jiossible. Most institutions require genetics 
of students taking certain courses, particularly those concermsl dinvtly with 
plant and animal production. In otli(*r institutions g<uietics Is ojdional with 
the studtMit or left to tiic student adviscTs. Laboratory work is not always re- 
quired except of thfjsc students who intend to spt‘<*ialize in genetics. It was 
held that (here sliould Ik* only one general course in genetics, to come as early 
in tlie curriculum as possible, usually in the second or third year, and to follow 
an elementary course in biology or its ecpiivalent and precofle any of the 
courses in ajipiied genetics. 

The subject of cooiKU’ation in genetic investigation W’as discussed by M. J. 
Dorsey of Mlniu'sota, who emphasizixl the close relationship fif genetic in- 
A’estigations on applied problems with other .sciences, cooi>eration being parti- 
cularly necessary to seemre the greatest results. All who entered the discus- 
sion of this tiipic thought that cooperation should not go so far as to attempt 
to direct another’s research, and that the success of any ccmperatlon of this 
kind is limited by the mutual confidence of tlie w’orkers. Resolutions wXTe 
adopted expressing the interest of the group In the continuance of the cattle 
breeding experiment at the Maine Station. 

At the close of the meeting it was agreed that no permanent organization 
should be f<»rined, but that informal meetings such as this should be arranged 
for whenever desirable. L. J. Oule of Wisconsin, w|io served as chairman of 
the meeting, was designated to act as secretary ad interim. 
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The annual act making appropriations for the support of the Fed- 
eral Department of Agriculture is invariably a flocument of great 
importance to the Department and to all who are interested in its 
activities and welfare. The passage of this measure constitules a 
•virtual re<‘hartering by Congress for another year. Its pages pro- 
scribe in considei’able detail most of the Department’s lines of work 
and limit (juite definitely its allotments for the various purposes. 
It is the u.sual mediuni for the expre.ssion of Congressional policies 
regarding the Department and an indicator of current public senti- 
ment as to the extension or curtailment of its various undertakings. 
It is also of <iuitp general interest l>ecause it so frctpiently includes 
legislation on other agricultural matters. 

The latest of these acts, coveidng the fiscal year ending June SO, 
1922, was awaited with even more than the usual interest because 
of the new conditions under which it was considered. Among these 
may be mentioned the altered procedure for handling approiu’iation 
bills adopted by the House of Representatives, the impending change 
of administration resulting from the presidential election of last 
Novemlier, and the general business depression, accompanied by a 
strangly manife.sted demand for economy in Federal expenditures 
and reflected in a reduction by Congress of the various departmental 
estimates by nearly a billion dollars. 

Regarding the first of these factors, it will l>e recalled that under 
a change in the House rules during the preceding session of Congress 
the privilege of reporting measures making appropriations was cen- 
tralized in the Committee on Appropriations. The Committee on 
Agriculture, which had performed this function in agricultural mat- 
ters since the establishment of the Department was thereby relieved 
of jurisdiction over appropriations, and the bill was framed by a 
subcommittee of the Committee on Appropriations. This subcom- 
mittee was made up of five members, headed by Hon. Sydney Ander- 
son of Minnesota, who, together with Hon. Thomas L. Rubey of Mis- 
soui'i, had been transferred from the Committee on Agidculture. The 
change in procedure was confined to the House, however, and in the 
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Senate the bill was in charge of the Committee on Agriculture and 
Forestry as usual. 

The policy of the House subcommittee was explained in its report 
accompanying the bill as in general not to allow increased appro- 
priations representing only increased investigational or extension 
work of the same kind as was being carried on under the appropria- 
tion. It was the belief of the committee that the present financial 
condition of the Government did not justify increased activities along 
lines which presented no particular or unusual emergency. The 
committee did allow increases where increased appropriations were 
necessary for the maintenance or preservation of the Government’s 
property, for the full use of existing facilities or personnel, where 
infestations or outbreaks of animal or plant diseases presented emer- 
gencies which necessitated increased appropriations, and in cases 
where new or increased appropriations seemed desirable in aid of 
establishing new industries or finding new uses for existing agricul- 
tural products."’ 

'Ilie bill as reported by Chairman Anderson carried $*3:^5 17,4 59. 
Further adjustments took place in the measure before enactment, and 
in its final form the total is $36,404,259. This sum is an apparent 
increase over the previous year of $4,091,475, but comparisons are 
complicated by several factors. Thus, the funds provided a year 
ago for the present fiscal year proved inadequate in several direc- 
tions, and were supplemented in an act passed Marcli 1, 1921, by 
deficiency appropriations aggregating $1,153,(K)(). Also, the new 
appropriation act contains two items not directly related to the De- 
partment’s work, one of $2,000,000 for loans to farmers in drought- 
stricken regions for the juirchase of seed grain and the other a grant 
of $1,000,000 for the purchase of additional lands at the headwaters 
of navigable streams as a means of forest and water conservation. 
When allowance is made for these differences the expenditures au- 
thorized for next year for depailmental purposes are seen to be about 
five hundred thousand dollars greater than those for the present 
year, but about five hundred thousand dollai’s smaller than tliose for 
the fiscal year ended June 30, 1920. 

No alteration was made in the general salary scales of the Depart- 
ment, although in some cases an additional number of employees 
were authorized in the higher statutory grades. An innovation of 
much interest was the provision of two su]>ervisory positions in the 
Office of the Secretary, each carrying a salary of $5,000 per annum 
and intended to be permanent in tenure. One of these was desig- 
nated as director of scientific work, the occupant being expected to 
exercise immediate supervision of the research projects of the Depart- 
ment, for which the annual expenditures are estimated at about $12,* 
000,000 per year. The other position, that of director of regulatory 
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work, will bear a corresponding relation to the Department’s activi- 
ties in the inspection of foods and drugs, meats, grain, cotton, nur- 
sery stock, and other commodities. 

Another important administrative readjustment was the combining 
of the Bureau of Crop Estimates and the Bureau of Markets under 
the title of Bureau of Markets and Crop Estimates. Several ad- 
vantages are expected to result from this plan, including economy 
through the consolidation of certain offices and staffs, 1 ) 01 ^ 10018 rly in 
the field service, and greater efficiency by facilitating the publishing 
of combined crop and market reports and in similar ways. Mr. 
L. M. Estabrook, former chief of the Bureau of Crop Estimates, has 
already been appointed associsite chief of the Bureau of Markets 
under this reorganization, Mr, N. C. Murray serving as chief of the 
former bureau for the remainder of the fiscal year. 

The tendency in recent years to enlarge the funds for combating 
plant and animal pests was continued. The allotment for the bog 
cholera campaign was increased from $410,000 to $510,000, and that 
for tuberculosis eradication from $1,480,440 to $1,978,800, the latter 
increase being mainly for the paying of indemnities. There were 
also smaller increases for many entomological and phytopathological 
projects, one of the largest items being a new project carrying 
$100,000 for the control of the Mexican bean beetle, a serious pest of 
beans, cowpeas and allied leguminous crops, which of late has been 
spreading with remarkable rapidity in the vicinity of Birmingham, 
Ala. 

Taking up the allotments of the various bureaus and offices in de- 
tail, the funds of the Bureau of Animal Industry were enlarged from 
$5,477,150 to $0,070,570, This increase was due largely to the addi- 
tional provisioTis for tul)erculo.sis and hog cholera control just re- 
ferred to. There was also allowed $50,000 more for the work of the 
Dairy Division, as well as allotments ol $15,(X)0 for improvements 
to quarantine stations, and of $8,000 and $3,000, respectively, for the 
ere(?tion of buildings at the Sheep Experiment Station in Clark 
County, Idaho, and the field station at Woodward, Okla. Likewise 
there w^as an increase of $5,000 in the Department's funds for ex- 
periments and demonstrations in live-stock production in the cane- 
eugar and cotton districts. On the ther hand, reductions of $21,160 
and $15,000 were made in the funds for cattle tick and dourine eradi- 
cation, and the item providing $20,000 for experiments for horse 
breeding for military purposes was omitted. 

The appropriations to the Bureau of Plant Industry showed an 
increase from $8,004,894 to $3,147,770, most of which is accounted for 
in the enlargement of the sum for the congressional seed distribu- 
tion from $239)416 to $860,000« There was considerable readjustment 
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of the funds for the study of plant diseases, with increases of $9,980 
to permit of work with brown rot and kindred diseases of peach 
trees, $4,600 for potato diseases to offset increased maintenance ex- 
penses at field stations in Maine and Colorado, and $20,000 to pro- 
vide for studies of wheat scab. Decreases, however, were made of 
$30,000 for the citrus canker campaign, $114,168 in that for white 
pine blister rust eradication, and $20,000 in that for combating take- 
all, now found only in Madison County, 111. 

Opportimity is afforded through an increase of $10,000 for extend- 
ing the bureau’s studies of date culture, in which considerable popu- 
lar interest is being manifested. Other increases included $10,940 
for soil bacteriological investigations, $18,590 for acclimatization 
studies with cotton and other crops, $9,000 for tobacco work, $6,000 
for investigations in economic and systematic botany, $10,000 for 
additional equipment and repairs at the various dry-land field sta- 
tions, $42,040 to restore and extend the work in western irrigation 
agriculture following the curtailment last year, and $32,300 for the 
foreign seed and plant introduction. Another change was the le.sto- 
ration of the appi’opriation of $32,500 for biophysical investigations 
eliminated entirely in the previous act. 

The largest appropriations to any one bureau were as usual al- 
lotted to the Forest Service, its total rising to $6,499,302. This was 
in addition to the appropriations of $1,000,000 for land purchases at 
the headwaters of navigable streams and $400,000 for cooperative fire 
protection of forested watersheds under the amended Aj)palachian 
Forest Reserve Act. The bulk of the appropriation is to be used in 
the administration, protection, and development of the national 
forests, which it is of interest to note returned in receipts for the 
fiscal year 1920 $4,793,482.28. An increase of $137,100 was granted 
for these forests. 

Another notable increase of $101,740 was for investigations of 
forest products, thereby allowing additional studies of the utilization 
of waste materials, wood pi'cservation and kiln drying, and similar 
inquiries. The funds for silvicultural investigations were increased 
from $50,000 to $85,000, partly to reestablish several forest experi- 
ment stations discontinued last year and partly for studies and ad- 
vice to farmers as to farm fore^ry, while those for land classifica- 
tion and entry surveys were reduced by $12,000. 

There was a reduction from $1,333,591 to $1,300,251 in the appro- 
priations for the Bureau of Chemistry. This was occasioned largely 
through the elimination of an allotment of $62,880 for poultry, egg, 
and fish investigations, the work with poultry and eggs having been 
taken over by the Bureau of Markets and Crop Estimates as essen- 
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tially a transportation problem, and that with fish bein^ discontinued 
because of its relationship with some of the work of the Bureau of 
Fisheries of the Department of Commerce. The appropriation for 
studies of insecticides and fungicides was also reduced $5,000, but 
this was offset by a corresponding increase for the development of 
methods to obtain sirup from sweet potatoes. A new item provided 
$25,000 to continue studies carried on during 191&~-20 by the United 
States Grain Corporation of means of preventing explosions and fires 
through explosive dusts in grain mills, elevators, cotton gins, and 
like establishments. 

Because of a change of policy involving the discontinuance of the 
Department’s kelp plant at Summerland, Calif., a large reduction 
is shown in the appropriation for the Bureau of Soils, its total drop- 
ping from $542,215 to $393,615. Authority was given to sell this 
experimental plant, for which $192,900 was available in the previous 
act, and $5,000 was allotted for care and maintenance. The soil 
survey funds were also reduced by $10,700, On the other hand, there 
was an increase in the funds from $36,840 to $86,840 for the investi- 
gation of fertilizer resources, and the scope of the work was broad- 
ened to include the study of methods of obtaining fertilizing 
materials. 

The total appropriations for entomological work vrere considerably 
increased, the Bureau of Entomology receiving $1,669,280 and the 
pink bollworm work directed by the Federal Horticultural Board 
$554,840 (an increase of $66,280), besides new and unassigned allot- 
ments of $100,000 to combat the Mexican bean weevil and $15,000 
for the eradication of the Parlatoria date scale. The most striking of 
the bureau’s increases is that from $250,000 to $400,000 for the gipsy 
and browuitail-moth campaign, in consequence of the discovery of en- 
tirely new infestations of the gipsy moth in New Jersey, New York, 
and Pennsylvania; and its largest decrease was from $^100,000 to 
$276,000 for combating the European corn borer. Opportunity was 
given to extend the investigation of powdered calcium arsenate as a 
means of control of the cotton-boll weevil through the establishment 
of several additional field stations, the appropriation being increased 
$40,000. Other pests, regarding which special provision was made, 
are grasshoppers, alfalfa and sweet ixitato weevils, the blowfly, and 
the screw worm. There was also a new appropriation of $15,000 to 
combat insect infestations on or near National Forests in cooperation 
with other agencies. This is a field of activity hitherto handled by 
the Forest Service f rom^ its forest protection funds, and the change is 
regarded as facilitating more systematic insect control. 

The total appropriations under the States Belations Service show 
i decrease from $4,870^60 to $4,847,300, but this is due largely to t^e 
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elimination from the statutory roll of a number of low-salaried 
positions which had remained unfilled for some time. An increase 
of $10,000 was granted for general expenses and one of $5,700 for 
the work of the Office of Home Economics. The remaining appro- 
priations were continued unchanged, including $1,440,000 under the 
Hatch and Adams acts, $210,000 for the insular experiment stations, 
$1,600,000 to supplement the permanent appropriation of $4,080,000 
under the Smith-Lever Agricultural Extension Act, $634,800 for 
farmers’ cooperative demonstration work in the cotton belt, $716,720 
for the corresponding work outside that territory, and $16,360 for 
the work with farmers’ institutes and agricultural schools. 

An apparent decrease from $515,020 to $468,520 for the Bureau of 
Public Hoads is explained largely by a transfer of expenditures for 
studies of road materials to the administrative fund provided for the 
bureau in the Federal Aid Boad Act. There was an increase of 
$13,800 in the appropriation for economic studies of road manage- 
ment, and a decrease of $25,000 in that for road building and main- 
tenance studies. The funds for irrigation and drainage investi- 
gations were increased by $9,560 and $20,000, respectively, thereby 
restoring the latter completely and the former partially to the 
amounts granted for the fiscal year 1920. A new item was the pro- 
vision of $16,000 for the utilization of picric acid and other ex- 
plosives in stump and rock removal. About 12,500,000 lbs. of picric 
acid are available from the war surplus, which it is hoped to salvage 
by putting it into cartridges and distributing to fanners and otners 
at cost, largely through the county agents and similar agenda. 

The consolidated Bureau of Markets and Crop Estimates received 
$3,004,444, an increase of $147,079. There was some rearrangement 
and reclassification of projects, including the establishment of a com- 
bined market news service with an allotment of $390,160, an in- 
crease of $33,300 for the food products inspection service, and one of 
$26,000 for the studies of methods of marketing and .distributing 
farm products. For the crop estimating service $300,000 was pro- 
vided, of which not less than $60,000 must be used for collecting and 
disseminating information relative to the world supply and demand 
for American agricultural products. This feature of the work is to 
be in cooperation with other branches of the Government, State 
agencies, organizations of farmers and consumers, and others. 

An increase from $35,000 to $80,000 was granted for the enforce- 
ment of the U. S. Warehouse Act, and one from $147,380 to $166,510 
for the Insecticide Act. The Warehouse Act is gradually being 
broadened in its application by the completion of regulations for 
additional commodities, cotton, grain, and wool now beingi covered, 
and with the expectation of extension to tobacco this fall. Virtu- 
ally the same provisions as at preset were oemtinued for eaf<nee- 
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ment of the 17. S. Cotton Futures Act, the XT. S. Grain Standards 
Act, and the Standard Containers Act* 

An increase from $375,390 to $414;830 was accorded the Office of 
Farm Management and Farm Economics. Authority was given to 
expend $150, 0(X) of this sum for the cost-of-production studies, nearly 
doubling the funds at present available for this puri)Ose. 

The Division of Publications was granted $382,810, an increase of 
$8,720. This is exclusive of the appropriations for the Department’s 
printing and binding, for which the previous api)i*opriation of 
$725,000 was continued in the Sundry Civil Appropriation Act. 
l^j’ovision was made in the same act for continuing for five 
months tlie various journals and other periodicals of the Govern- 
ment, including K'xyerhnenf Station Record^ which under previous 
legislation would have been forced to cease publication on July 1. 
Specific authorization before December 1, 1921, is, however, required 
in oa<^h case for continuance beyond that date. 

The work of the nunaining bureaus of the Department was pro- 
vid(Ml for substantially as at present. The Weather Bureau received 
an increase from $l,87(),5r)() to $1,886,570. This includes $9.00(^ addi- 
tional for tlie extension of the fruit frost -service forecasts as a guide 
to the employment bj^ orchardists of artificial heating and other 
protective measures. The Bureau of Biological Survey was granted 
$823,325, a gain of $38,440, mainly to enlarge its campaign against 
rodents and })re(latorv animals. The office of the Secretary re(*eivcd 
$407,560; the Federal Horticultural Board, $185,310; the Division 
of Accounts and Disbursements, $52,820; and the Library $51,460, 
a decrease of $3,020. The appropriation for miscellaneous expenses 
was increased $25,000, making $161,000 for this purpose, together 
with $164,666 for rent in the District of Columbia. 

As usual a number of miscellaneous items wore included in the 
act, but most of these were in continuation of previous undertakings 
or have altcady been referred to. The most important among them 
was the appropriation of $2,(X)0,000 for the i)urchase of seed grain 
for drought-stricken areas. Under this legislation the Department 
may procure and sell to farmers wheat, oats, barley, and flaxseed for 
sowing, or make loans to them for the same purpose. In either case 
the total amount to an individual is restricted to $200, and a first 
lien on the crop may be required as security. 

The President was requested to extend invitations to foreign Gov- 
ernments to send delegates to a world’s dairy congress, to be held in 
this country in 1922, ' The joint committee of (Congress for the study 
of rural credits appointed in 1920 was continued, with an appropria- 
tion of $5,000 to complete its work 
39282’*— 21 2 
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The final item in the act directs the Secretary of Agriculture to 
submit to Congress annually hereafter a report showing what in- 
vestigations have l)een completed during the preceding fiscal year. 
A similar repoi t is also required as to any services devolved upon it 
which are l)eing performed or duplicated in whole or in part by other 
branches of the Government. 

As the foregoing summary indicates, the new act may perhaps be 
briefly characterized as primarily a maintenance measure in a period 
of transition. The great bulk of the Department’s activities have 
been provided for on the basis of previous years, but some furtlier 
curtailments have been made, some increases have been allowed, and 
a few new lines of work have been authorized. The provision of 
permanent directors of scientific and regulatory work, the consoli- 
dation of the Bureaus of Markets and Crop Estimates, and the favor- 
able attitude again shown by Congress to expenditures for the con- 
trol of plant and animal pests may be cited as among the most strik- 
ing features of the new legislation. 

The act was signed by President Wilson March 3, just prior to 
the final adjournment of the Sixty-sixth Congress. This is much 
the earliest date of passage for any year since 1917, and affords an 
interval of nearly three months before the new appropriations be- 
come available. This margin will be an advantage to the De])art- 
ment, and will materially facilitate the planning of its operations 
for the new fiscal year. 



RECENT WORK IN AGRICULTURAL SCIENCE 


AGKICTIITTJEAL CHEMISTRY— AGEOTECHNY. 

Treatise on general and industrial inorganic chemistry, I, IT, K. Moltn- 
ARi, Irans. by J.-A. MoNTrELLiicR {Vhimie O&ndnile et IndnstrivUe Chtm’w Inor- 
yauifjuc, Paris: Dunod, 1920^ vois. /, pp. figs. 127; 2, pp. 272, figs. 

7.5), — This is a French translation in two volumes of the fourth revised and 
enlarged Italian edition, the English translation of which by Pope has been 
previously noted (E. S. U., IS, p, 6011). 

A textbook of organic chemistry, A. F. IIollkman, edited by A. J. Watkei{ 
{New York: John Wiley d Jnc., 1920, 3. cd., rev., pp. XVni+6i2, figs. 

In the fifth edition of this weibknown textbook tlie subject matter has 
been thoroughly revised and new matter ineoiTrmrated. Considerable space has 
be(‘U allottHl to the iippllaitioris in organic chemistry of physico-chemical 
methods such as refraction, absorption, vis(‘o.sity, etc., thus emphasizing the 
growing importance of these protH^rties in organic chemical research, 

A textbook of organic chemistry, K. \^ McCollum {New York: Mnemillan 
Co., 1920, 2, ed., rev., pp. XLlU+JtOO, figs, 29). — The changes in the second edi- 
tion of tins book (E. S. II., 37, p. 108) consist primdpally in the ad<lition of an 
iiUroduct<>ry chapter on the purification and analysis of organic substances and 
the eiilargemeiit of the section on the organic chemistry of the proteins. 

Industrial and manufacturing chemistry. — I, Organic, G. Martin et al. 
{London: Crosby Lockwood Son, 1920, 5. ed., rev. and ctil., pp. XA'-f*8f)d, pis. 
9, figs. 268). --The principal changes which have been made in this edition over 
the previous one (E. S. Il„ 40, p, 408) consist in a revision of the section on 
hydrogenating or hardening <»f fats and enlargements of the sections on malt 
analysis and on waterproofing of cloths, 

A brief manual of colloid chemistry, W. 0^sTWAL^ and P. Wolski ( Klemes 
Praktikum dcr Kolloidehemie. Dresden: Theodor Sfvinkopff, 1920, pp. A7/-f 
159, figs. Li). — This laboratory manual of general methods in colloid chemistry 
consists of tJie following sections; Preparation of colloitlal solutions; diffusion, 
dialysis, and uUrafiltration ; surface tension and inner friction; optical prop- 
erties; electrical properties; experiments with gelatins; adsorption; coagula- 
tion, peptonization, and related phenomena ; and commercial colloids and other 
demonstration materials. 

The carbohydrates and alcohol, S. Rideal {London: BaiUi&e, Tindall if- 
Cow, 1920, pp. XV +219, figs, 11). — ^ThJs volume, which is one of the series of 
monographs on Industrial Chemistry editt'd by the author, contains a brief 
introduction on the physical and chemical properties of the carbohydrates, 
followed by sections on ttfe industrial manufacture of starch and Its products, 
Including various starches, dextrin, glucose, and maltose ; sugar, including cane 
sugar, beet sugar, sugar refining, minor sources of sugar, and caramel; beer, 
Including sections on malting, mashing, boiling, hopping, and fermentation; 
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wine ; distillation. Including grain spirit, portable spirit. Industrial alcohol, and 
synthetic alcohol; and vinegar, including vinegar, acetic acid, acetone, and 
glycerin. 

Concerning inosite phosphoric acids, I, II, R. J. ANOKitsoN {Neto York 
^tate Tech. But. 79 {1920) ^ pp. 22; alno in Jour. BioL Chem., J^S {1920) , No. 
If pp. 117-128; U {1920) f No. 2, pp. Jt29-liS8). — In continuation of the studies on 
phytin previously noted (E. S. 11., 33, p. 11) two papers are x>resented. 

I. BynthcsiH of phytic acid. — In this study the author has repeated the experi- 
ments of Posternak (E. S. R., 44, p. 300), but was unable to **onftrm his results. 

“The only pn)duct which could l)e isolated in approximate purity from the 
reaction mixture corn^spouded to an Inosite ester of p.vn»phosphorio acid con- 
taining 4 atoms of phosphorus or 2 molecules of pyropliosphoric acid. Tracers 
of otlier inosite phosphoric acids are undoubtedly formed, but the above mtb- 
stance represents the principal product of the reaction. 

“This new acid corresponds to the formula, CcH^OiolV It resc'inbles phytic 
acid in that it co?itaiiis very nearly the same i>ercentage phosphorus, but its 
proi>ertics and reactions differ In several important particulars from those of 
phytic acid. 

** The synthesis of phytic acid or lno.sile hexaphosplioric acid <’an not he con- 
sidered as accomplished, and it appears doubtful if this substance can be suc- 
cessfully synthesized by the methods ht‘retofore employe<l.“ 

II. Compoaition of inoaitc phosphoric avid of plants. — In view of the dis- 
parity in the results of several investigators in regard to tlie compfmition of 
the phytic acid of wlieat bran, this substance has been reinvestigated by analyz- 
ing the carefully prepared barium salts of tlje organic phosphorus compound 
isolated from it. 

“The work fully confirms not only our earlier results with rositect to the 
composition of tlie phytic acid of wheat bran, but the results are also in agree- 
ment with the preparatitms isolut<Hi from cottonsmi meal, comitiercial phytin, 
oats, coni, and maple se(‘d, whioli have bcHui reported from this lai>orat<iry.“ 

Occurrence of inosite hexaphosphoric acid In the seed of the silver 
maple (Acer saccharinum) , R. J. Andkhson {Jour. Biol. Vhem., J/.i {1920) ^ 
No. 2. pp. — Continuing the studies noted above, the author with the 

collaboration of W. L. Kulp, has identified tlie organic idiosplionis ('ompound 
previousl> isolated as a barium salt from the seeds of llie silver maple (E. S. 
R., 39, p. 360). From an old sample of powdered maple seed the crystalline 
barium salt obtaiue<l correspombHl to a barium salt of inosite penlaphosplioric 
acid, while the salt obtained from freshly powdered maple soixi corresponded to 
triharium inosite hexaphosphate. Evidence is presented that this difference is 
due to some spontaneous hydrolysis of the organic phosphorus compound in 
maple seed oc(*urring during prolonged storage, Fresldy piiwdered maple see<l 
apparently does not contain any active phytase. 

liarge scale technical ultrafiltration, G. ScHMrrr {Ohern, Ztp., j}4 (1920), 
Nos. 107 f pp. 657 f 658; 109^ pp. 669-671). — Thin paiwr consists of a discussion of 
the priiudples of ultrafiltration and a description of apparatus for its applica- 
tion on a large scale. 

Preliminary note on the use of some mixed buffer materials for regulat-^ 
ing the H-ion concentrations of culture media an<l of standard buffer solu*^ 
tions, M. R. Meaciiam, J. H, HopyiFxn, and S. F. A(te (Jour. Buet, $ iW$0), 
No. 5, pp. 491-499, figs. 3). — The advantages are pointt'd out of tlie use of a 
single solution of possibly two or Uiree acids instead of several solutions as a 
buffer material for regulating the H-lon concentrations of culture media, 

“We believe that one solution containing asparaginic acid and orthophos^ 
phorlc (or pyrophosphoric) acid in equimolecular quantities suffices to coveir 
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tl»e entire range between lO"* and 10r“ In praetlcally a straight line or smooth 
curve relation between tbe H-ion concentrations and the number of molecules 
of alkali added to the mixture of the two acids. . . . The buffer or culture solu- 
tions can be made and kept sterile by inakini? the »riginul solutions decidedly 
alkaline at ordinary temperatures Instead of in autoclaves, and afterwards add- 
ing a (sterile) strong achl in known amounts to secure solutions having higher 
Il-lon concentrations/* 

Color standards for the colorimetric measurement of H-ion concentra- 
tion pH 1.2 to pH 0.8, Ij H. Mkoat.ia {Jour. lUut., 5 {1920) ^ No. 5, pp. 441- 
408, jJ).— The author describes n series of color standards, preyiartMl from 

the indicators developed by (hark and Liibs, for us4» in measuring slight differ- 
ences in H-lon concentration. He also discusses their application to the titration 
of culture media, to the pH measurement of acid or alkali imxluctioii by bac- 
teria, and to the pli measurement of other fluids such as urine, blood serum, etc. 

The preparation of tlie color standards consisted essentially in filling T tubes 
wdth approximately n/20 NaOH and 7 others with 0.1 per ceid IKh. The 7 
pairs of tubes are then set up In a rack, the tubes of alkaline .solution behind 
tlie acid, and l^romtliymol blue or phenol re<l, 0.02 per cent aciuetnis solution, is 
addetl to the tubes containing NaOH in amounts of 0.1 cc., increasing by 0.1 up 
to 0.7 cc. from left to right, and to the tula's containing HCI beginning with 0.7 
c<*. and (le('reasing by 0.1 to O.l cc. from left to right. The 7 pairs of tubes with 
hromtliyinoi i)Iue yield a range of colors pH—6.4 to pll— 7.6 at an interval of 
pH -0.2, while those of thynad red yield a range of from pH—7 to pH—8.2. 

Hy the use of a simple comparator, titrations can he made to a desired H-ion 
concentration or tlie H-ion concentration of solutions <*an he determined. 

Kapid volumetric inethocls for the estimation of amino acids, organic 
acids, and organic bases, F. W. Forkm*vn {Biovhem. Jour., 1) {1920), No. 3-4^ 
pp. 40i-4yj^ n af)S. iv Chau. AU.. H (1920). No. 20, pp. 3044^ 3043).— The 
methods descrihe<l were develoisHl from the observation that ammonia, primary, 
se<‘ondary, and tertiary umina, and l>usic methylene derivativi^ of secondary 
amlris do not form ioiiizalde compounds with phenolphthalein in alcoholic 
solutions containing water if the concentration of the alcohol is snfiieientiy 
high, an<l that coUvStyiueiUly in aqueou.s alcoholic solutions of tho salts of 
these bases the acid ratlicals can he titrated accurately with n/ 10 jilkall, using 
phenolphthalein as ImHoator, if more than 80 per cent alcohol is present. 
Kxtending these observations to amino acid.s, it was foimtl that when aqueous 
aU'oholie solutions of certain amino acids containing about So per cent 
alcohol were titrated with standard alcoholic potash the amino or imiuo 
groui)s liheralixl resembled ammonia and the aiidns in showing m» basicity to 
phenolphthalein, and the carboxyl groups could thus he estimated accurately. 
Other andno acids, particularly aspartic and glutamic acids and prolin, gave 
results considerably below the calculated value, po.sslhly d\ie to loose comhina- 
tton of alcohol with one of the carboxyl groups or to loose condensation. On 
adding formaldehyde or an 80 to 85 per cent solution of acetone, or on using 
acetone in place of the original alcoholic solution, quantitative results were 
obtained with all the amino acids. Arginin reacted neutral In all these reagents, 
probably owing to the exact neutralization of the carboxyl group by the 
guanidln nucleus. The general method developed as the result of these ohserva 
tions is as follows: 

A known weight of the amino acid or its salt or an amino acid mixture is 
dissolved in 0O»-free water and made up to a known volume of approximately 
N/10 strength. If tlie acid is difficultly soluble in water n/IO HCI or n/10 
alkali Is used to bring it Into solution. The prowdure consists of three steps : 
(1> Titration In water; a 5 or 10 cc. portion of the solution is titrated with 
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aqueous n/ 10 NaOH, wltli phenolphthaleln as liwiicator; (2) titration ia 
alcohol; a 6 or 10 cc. sample of the original solution Is transferred to a 250 
cc. flask, 30 volumes of 97 per cent alcohol and 3 drops of phenolphthaleln are 
added, and the mixture Is titrated with n/ 10 alcoholic potash until a light 
pink color is produced ; (3) titration in alcoholic formaldehyde ; the final solution 
obtained in i)art 2 Is titrated with 12.5 cc. of aqueous formaldehyde solution 
(1:2) for each 50 cc. of alcohol used in part 2, and the titration continued 
to the same end point ns before, the results being corrected by a blank titration. 
The carboxyl groups of all the amino acid.s contained In an amino mixture 
except that of arginin are estimated from the total titration value obtained 
In the third part, while the second gives quantitative results for phenylalunln, 
tyrosin, cystin, histidin, and asparagin, and practically quantitative results 
for tryptophan and iysin. The first titration gives useful Information when 
dealing with dibasic amino acids, arginin, and the salts of amino acids. 

Examples are given of wider applications of the method, particularly in the 
investigation of aninml and vegetable materials containing the products of 
bacterial growth. The method is also of use in the rapid estimation of volatile 
bases, as the total titration value of an aliquot portion of the alcoholic extract 
affords an exact measure of the amount of alkali necessary for liberating the 
buses from their salts. 

A new method for the estimation of methyl alcohol, S. B. S(’1 Iryveb and 
C. C. Wood (Amer, Jour, Pharm,, 92 {1920), No, 10, pp. 720-728), — Previously 
noted from another S(»urce (E. S. R., 44, p. 11 ). 

The elfect of pressure upon the I'oleii.ske and Relchcrt-Meissl values* 
V. H. Kiukham {Analyst, 1^6 {1920), No. 583, pp, 203-297). — Observations that 
genuine butter fahs analyzed iu the (iovernmont Chemical Laboratories, Nairobi, 
British East Africa, invariably give very low Polenske values led to on In- 
vestigation of the effect of variations of atmospheric pressure on Polenske? and 
Reichert-Meissl determinations. Both of these values were found to vary with 
the pressure. Tin? relationship in the case of the Polenske value was found to 

be represented by the formula V= where P— pressure at wdiich the 

p K 

Polenske value is V ; p— pressure at which the Polenske value is v; and K— the 
constant or pressure at which the Polenske value Is O, In this case 45, 

The Reichert-Meissl value was found to be a logarithmic function of the 

pressure as represented by the formula V= While the errors 

introduced In this value by ordinary variations in atmospheric i)ressure are 
small, the errors in the Polenske value are serious enough to necessitate a cor- 
rection of the values to normal pressure. 

The use of the refractometer in ascertaining the purity of certain re« 
flii€?d oils, F. H. Trim {Jour, 80 c, CJiem, Indus., 39 {1920), No, 18, pp. S07T- 
310T, figs. 2), — By determining the melting point and refractive Index of dual 
mixtures of pure palm kernel, coconut, and arachis oils, and plotting melting 
point with percentage composition and refractive index with percentage com- 
position, the author has ohtaiiH»d grar>ha from which he has compiled tables 
Indicating the relative values of these constants for %^arlous combinations of 
any two of tlu? thr€?e oils. If refractive indexes are taken as ordinates and 
melting points as abscissas, a closed graph is obtained which can be used for 
the estimation of the constituents of either dual or triple mixtures. 

llepoi*t by the Committee of Analysts on standard methods of analysis 
of seeds, iints and kernels, fats and oils, and fatty residues, O. Hkhnhir 
Et AL, {Analyst, 45 {1920), No. 532, pp, 278-286, figs, 2).— This reiK>rt of the 
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committee appointed In November, 11)18, by tbe Director of Oibs and Fats (Pbig- 
land) to consider tbe settlement of standard metbCHls of analysis of oil seeds, 
fats, and oils, consists of detailed metliods for the determination of oil in seeds, 
nuts, and kernels; for the various analjdleal constants of oils and fats; and for 
the evaluation of fatty residues such as soap stock, acid oils and fatty acids, 
cottonseed oil, black grease, and mucilage. 

Report by the Ooniniittoe of Analysts on standards of good merchantable 
quality, O. Hehnkk kt al. {Analnst, {VJ20)^ No. 5S2, pp. 28^>-2HU). — This re- 
port, from the same committee as above, presents in tabular form s(*hedules of 
standards for vegetable oils, Wieds, nuts, and kernels of good merchantable 
quality. The standards for oil imdude i>ercentages of fr(*e fatty acids calculated 
as oleic, moisture, and unsapouitial)le matter, and certain other standards in 
individual cas<'8. The standards for seeds, nuts, and kermds consist of the 
oil content and percentage of frt»e fatty acids in the extracted oil. 

The development of the polarimetor, N. Diojiiiu {Inicmnil. Sugar Jour., 22 
{1920), No. 258, pp, S23-SJ7).—Th\» is an historical skelcli of the development 
of tiie polarimeter, with references to tlie original literature. 

The douhie-polariKation method for estiiiiatiou of sucrose and the 
cwaluution of the Olerget divisor, K. F. .Iackson and C. L. (iir.i.is {V. S. 
Dept. Com., Hur. Staudarda Sei. Paper SI 5 {1920), pp. 125-19Jf, fign. ,2). — This 
paper presents tlie r<*siiits of an investigation of the conditions essential to tlie 
use of the Cl<*rg(‘^t method for sucrose determination, including the effect of 
ilifferent factors upon (he insersion of the su<*rose, the value of the rotation of 
inv(‘rt sugar invert<*d by acid of the con<*entration preserihed l>y tlie pri^vailing 
method.s, tlie modifications In ]>rocedure ne<*<‘ssiiry when tlie sample to he 
armly'/ed contains Impurities which may undergo a change in rotation in the 
presKmce of catalyzing acid, the influence of change in concentration of acid 
upon the rotation of invert sugar and the effect of neutralization of the acid 
after completion of inversion, and the precision with which known mixtures 
may be analyz<‘d by the methods proposed as a result of tliest* studies. 

Four general methods of unalj’tical procedure are sugg(‘sted ami des<‘r!he<l. 
One of these is of general application and retiuires no knowledge of the nature 
of the impurities in the substance to be analyzed. The other three are appli- 
cable, respectively, to pure sucrose or to sucro.se mixtures in which the iiu- 
piirith‘S ar<‘ unaffected optically by hydrochloric acid, to beet products, and 
to cane products, tbe last inetlmd being applicable in the preseni'O of invert 
sugar, hut inapplicable in the pn^seuce of optically activi* nonsugars which 
change rotation with acidity. 

In these methods GO*" C. has been chosen as the most satisfactory temiieratiire 
for the Clerget analysis. The value of tbe rotation multiplied by 2, of 18 gm. 
of sucrose in 100 cc., Inverted and polarized in the presence of 0.84 cc. n HCl, 
was found to be ~“38.25 at 20° Instead of the value -'82.00 of Herzfeld. The 
basic value of the Clerget divisor was found to he 148.2.*) instead of 142.00, 

r Whole Juice sugar (sucre complet)], P. Kestnkk {Jour. Fabric. Suer., 61 
{1920), No. 5, p. 5 ), — ^The author suggests the cultivation of sugar beets In 
various parts of France where tliey have not been grown hitherto to any extent, 
and the utilization of these he('ts in the manufacture of whole juice sugar 
(sucre cornplet). This sugar, a fine, mealy, hygroscopic product, sweeter than 
ordinary sugar, is made fl*om the beet juice directly, the distigreoable flavor of 
the juice being removed by raising the temperature to a rather high degree for 
a short time. The product retains the nitrogenous and inorganic constituents 
of the original juice and is thus claimed to he of greater nutritive value than 
ordinary sugar, although cjontaining only 00 per cent of sugar. It is par- 
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ticularly recommended for use In the chocolate and confectionery Induatriea 
and is said to improve the taste of coffee. The requirements for the manufac- 
ture of this sugar are so simple that It is thought to offer possibilities in locali- 
ties where the usual sugar factories can not be Installal with profit 

Complete sugar, J. Wkisherg (Jowr. Fabric. 8ucr., 61 {1920)^ Nc. 7, p. 5).-— 
A brief conimeiU on the product noted above. The sweet taste is attrilmted to 
the inversion of some of the sugar owing to the natural acidity of the jui(!e and 
the high temperature employed in evaporation. 

A simplified process of sugar making, Lindet (Conipt. Renri. A end, Agr, 
France, 6 {1920), 11, pp, 291-29$). — ^Thls is a brief description of the tech- 

nique employed in the manufacture of the “sucre complet” nottni above. The 
ordinary diffusion Juice is heated with half the quantity of milk of lime usually 
employed and is then filtered and evaporattMj at 120 to 125*^ C. to the con- 
sistency of sirup, after which it is s.aturated with phosphoric acid and evai>o- 
rated to a thick sirup at 130®. On co*)ling the sugar crystallizes as a fine meal. 

The Kestner proct^ss, 1*. KesTiNFr (./oar. Fabric. Suor., 01 {1920), No. 12, p. 
1 ). — In this article the author emphasizes the point that the process described 
above Is in no sense designed to compete with the present sugar industry, but 
should be of considerable interest in places where small factories could be in- 
stalle<i to take care of the local sugar-beet production. 

The chemistry of maple products, .T. F. Smell {Vanad. Cliem. Jour., 4 
{1920), No. 0, pp. 122-12$, l^gs. 2). — This is a compilatimi of data from various 
sources on the chemical composition of maple sap and sugars, together with 
descriptions of different methods for determining adultfTation in maple sirup. 
Many references to the original literature are included. 

Alcohol distillation from molasses, G. M. Appelj, (8ugar [New York], 22 
{1920), No. 11, pp. 031-633, figs. 4 )- — is a brief discussion of the processes 
involved and (equipment used in the manufacture of alcohol from black strap 
molasses. 

Tlie Association of Official Agricultural Chemists, TI. 0. Lythgof. {Ohem, 
Age [Netc York], 2S (1920), No. 11, pp. 40$, 400, fig, 1). — This is a brief descrip- 
tion of the origin and work of this association. 

METEOROLOGY. 

The mathematician, the farmer, and the weather, T. A. Blatr (8ei. Mo., 
11 (1920), No. 4^ PP- $$$-361, figs. 2). — ^This article discusses the ai)plication of 
rarathematlcal and statistical methods to the study of the correlation between 
weather conditions during certain critical periods of plant growth with the 
ultimate yield of crops, ns illustrated esiiecially in the studies of Smith and 
others on corn, wheat, potatoes, and cotton; tlie adaptation of croj^s to climatic 
conditions; the application of frequency curves to climatic phenomena and crop 
growth and insurance; and long-range forecasts based on weather hapi^mings 
in widely separated parts of the world. 

The article as a whole shows how certain apparently unimportant and unre- 
lated climatic data are, by tlie application of mathematical methods of study, 
being made to realize the dream of scientists, “ which aims at predicting the 
general character of a season months in advance.” 

Factors of climatic control, E. Huntington (U.' 8. Mo. Weather Rev., 48 
(1920), No. 9, pp. 535-$Sl). — This Is a critical review of an article previously 
noted (E. S. R., 42, p. 733). Prom a comparison of the results of studies by 
Hurrqihreys, Kfippen, Abbot, Fowle, and Arctowski, “It api)ears that at the 
present time far the greatest control of the earth’s temperature is variations In 
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the »uii^ If a Bimilar relntlon prevailed In the past, solar variations must have 
taken their part with terrestrial phenomena among the main causes of geologi- 
cal changes of climate.*’ 

The relation of prolonged tropical droughts to sun spots, W. H. I^ickeu- 
mo {U, 8. Mo, Weather Rev., 48 {1920), No, 10, pp. J}89-092, fig, 1). — It is shown 
in this article, from a study of the collected rainfall data for Jamaica during 
the last 50 jwrs, that there have been 12 droughts, 9 of which have followed 
closely after a sun-spot maximum or minimum. It appears that droughts 
occurring after the maxima show a greater deficiency of rainfall, and last 
longer, than those occurring after the iiTinlnm. On tlie basis of sun-spot data 
a drought, predicted in ManJi, 1919, to begin during 1019 or 1920, actually be- 
gan in June, 1919, and was continuing at Ibe time of writing tbe paper. It is 
suggested that the cause of the variations of rainfall may He in the effect of 
changes in ocean temperatures on condensation and evats^ration in the Tropics, 
and the increasetl solar unignetlc activity after sun-spot maxima, although the 
reason for such a solar relation is not apparent. The effects of volcanic dust on 
radiation may also be a factor.” 

All approximate seven-year period In terrestrial weather, with solar cor- 
relation, II. W. Cj.oroii (V. 8. Mo. Weather Rev.. 48 {V.m).No. 10. pp. 593^-590. 
fig. t). — ”The author presents data and curves for the United States showing 
the persistence of o i^erlod in weather averaging 7 years from 1790 to 1019. 
The length of this peuiod varies systematically and periodically over an extreme 
range of 4 or 5 ytmrs in a cycle of about 25 to BO years. These variali(ms syn- 
chronize closely with similar variations in the length of the 11-year sun-spot 
period. The combination of tbe 7-year and tbe ll-year jieriods results in the 
subordinate crests found iti tbe curve of the 11-year variation in temperature, 
and probably accounts for the period averaging 21 or 22 years noted by many 
investigators.” 

Economic results of deficient precipitation in California, A, H. Palmkb 
{IJ. 8. Mo. WeMhvr Her.. 48 {lOiO). h'o. 10, pp. —Results of markedly 

dethient precipitation in northern and central Calift>rnia during the past four 
rainy seasons, culminating in the dry season of 1920, are briefly di.sciis.sed, 
including eucroacliment of tbe salt water of San Francisco liay on the agri- 
cultural lands ahmg the Sacramento, general shortage of water for irrigation, 
power purposes, and even for domestic use, and prevalence of destructive forest 
fires. 

Home further uses of the climo^raph, B. M. Vaknet {U. 8. Mo. Weather 
Rev,, 48 (1920), No. 9. pp. 495-497, figa. 5). — The autlior concludes from the 
studies reported in this article that the climograph, as developed by Taylor 
and described in a report previously noted (E. S. R., 40, p. 710), “but in a 
modified form In which data for air lemi>erature and relative humidity are 
used in place of tliose for wet-bulb temperature and relative humidity, is be- 
lieved to be useful in many ways beyond the simple showing of monthly aver- 
ages of climatic conditions as heretofore. In demonstration of this, four elimo- 
graphs (in addition to one using monthly averages) are given, three of them 
In a comparison of certain details regarding the climates of San Francisco and 
Fresno, Calif., the fourth to illustrate the climographlc representation of a hot 
wave. Suggestions are made as to the usefulness of tbe ellmograpb in depict- 
ing nonperiodic weather changes in general. The emphasis is on its value as a 
supplement to the conventional curve, as a help to the visualizing as fur as 
possible of the effects of climate and weather on organic life.** 

Monthly Weather Hevlew {U. 8, Mo. Weather Rev., 4^ (1920), Nos. 9, pp. 
495^04, pis. 16, figs. 11 ; 10, pp. 565-625, pis, 15, figs, 11). — In addition to de- 
tailed summaries of nieleorolo^cal, climatological, and seismological data and 
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weather conditions for S^tember and October, 1920* and bibllojfraphlcal in* 
formation, reprints, reviews, abstracts, and minor notes, these numbers contain 
the following contributions : 

7^0, 9.— Some Further Uses of the Climograph (inus,)f by B, M. Varney <see 
p. 415) ; The Kata thermometer : An Instrument to Measure Bodily Comfort 
(illue,)* by R. A. Jacob; Climate and Its Relation to Acute Respiratory Condi- 
-tlons, by K, Nichols; Irregular Atmospheric Refraction at High Altitudes 
(Ulus,), by K. R, Miller; The Relation of Telescopic Definition to Cold Waves 
(Ulus.), by W. 11. Pickering; Weather and Literature, by R. E. Horton; Cloud 
Nomenclature, by C. F. Brooks ; Layer Measurements of Snow on Ground Near 
Summit Calif., by H. F. Alps and O. H. Hammonds; Life History of Tropical 
Storm in Louisiana, September 21 and 22, 1920 (Ulus.), by I. M. OUne; Tropical 
Storm, September 29-30, 1920, by A. J. Mitchell; Typhoon in Philippines, by 
J. Coronas; Climatological Factors Governing the Selection of Air Routes and 
Flying Fields, by C. L. Melslnger; Meteorological Aspects of the Recruiting 
Trip of the NC~4, by J. B. Anderson ; and Factors of Climatic Control, by E. 
Huntington (see p. 414). 

No. 10 , — The Law of the Geoidal Slope and Fallacies in Dynamic Meteorohigy 
(Ulus.), by C. F. Marvin; The Great Cyclone of Mid-February, 1910 (Ulus.), 
by C. L. Melslnger; Economic Results of Deficient Precdpllation in California, 
by A. H. Palmer (see p. 415) ; The Relation of Prolonged Tropical Droughts to 
Sun Spots (illns.), by W. H. Pickering (see p. 415) ; An Ax)proxirnale Seven-year 
Period in Terrestrial Weather, with Solar Correlation (illiis.), by H. W. Clough 
(see p. 415) ; and Effects of Heavy Rainfall on Panama-Canal Slides, by H. G. 
Oomthwaite. 

Meteorological observations at the Massachusetts Agricultural Experi- 
ment Station, J. E. Ostuandek and il. W. Poole (MasmclimeitH Sta, Met, 
Bills, 38S~S8/f (1020), pp. 4 cao/i ).— Summaries are given of observations at 
Amherst, Mass., on pressure, temperature, humidity, precipitation, wind, sun- 
shine, cloudiness, and casual phenomena during November and December, 1920. 
The general character of the weather for November is briefly discussed, and 
the December bulletin gives a summary for the year. The principal data In 
this summary are as follows : 

Mean pressure 30.004 In.; mean (hourly) temperature 40.4° F., maximum 
92° August 8, minimum — 18° February 1 ; total precipitation 50.09 in., snow- 
fall 78 in.; cloudiness 1,795 hours; bright suusbirie 2,GG2 hours; prevailing 
direction of wind, west, total movement 51,470 miles, maximum daily 537 miles 
March 6 ; last frost in spring April 26, first in fall October 7 ; last snow April 8, 
first November 12. 

Weather conditions [on the Newlands Reclamation Project, 1919], F. B. 
Headley (U, Dept, Agr., Dept, (lire, 1S6 (1020), pp, 5-7). — Observations at 
the Newlands Experiment Farm near Fallon, Nev., on temperature, length of 
the frostless period, precipitation, evaiwation, wind velocity, and cloudiness 
are recorded for 1919 and compared with the averages for pervious years. It 
is stated that the frost-free iieriod during the year was 15 days longer than 
normal, the last killing frost in spring occurring May 6 and the first in autumn 
September 22. “The season was exceptionally favorable for the growth of 
alfalfa, fruit, and tliose products of the field and garden which thrive best in 
hot weather.” 

The meteorological service of Canada^ P. Stupabt (Hoy, Soc, Canada, 
Frov, and Trans,, 3, ser,, 13 (1919), pp, Lin^LXXIX),--A brief account is 
given of the work of this service for 1919, which included tlie usual meteor- 
ological observations and weather forecasts, as well as magnetic, seismologlcal. 
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and phenological observations. Kefcrence is made to a continuation of studies 
of the relation of yield of wheat and oats to temperature and rainfall by the 
method proposed by Connor, which has been previously noted from another 
source (E. S. R., 42, p, 617). The phenological observations reported include 
data from other Provinces of Canada as well as British Columbia. 

Climate of British Columbia, eoniplled by F. N. Denison {lirit, ColiimMa 
Dept Agr, Bnl. 27 {1919), 5. ed., pp. H), — Tables are given which stujw the 
monthly and annual temperature, precipitation, and sunshine at various stations 
in this Province for tlio year 3019, as well as (he average temperature and pre- 
cipitation for those stations where observations have be<*n re(*orded for ten or 
more years. 

SOILS— FEETinZEES. 

Boil formation andi soil classiHoation, E. Uamann {BodenXnldnng und 
Jiodenelnietlung, Berlin: Julinn Springer, J918, pp, VJlI-{-lJ8). — This treatise 
reviews tlie basic principles of soil formation, points out the narrow relation be- 
tween soil and climate, and gives wbat is considered to be a natural classifi- 
<*ation of soils. 

Soil forms are divided into those falling within climatic soil zones and 
regions; lueal soils, or those formetl in climatic soil zones through special local 
iiiiluences, and soils owing their formation to sjK^ciiil hiologicnl inllnences. The 
scope of the work is indicated by (‘bapters on weathering, movement of soil 
water, soil organisms, soil distribution, climatic soil zones, and general soil 
class ifK'ation. 

Boil survey of Lincoln County, Mo., A. T. Hwket et al. ( U . R Dept Agr., 
Adr. ^^hects Field (tpar. Bur. I^oUh, 1917, pp. Jf/f, pin. S, fig. 1, map 1). — This 
survey, made in cooperation with the Missouri Experiment Station, deals with 
the soils of an area of 3S<S,480 acres in ea.stcrn Missouri. Tile area includes 
nearly level and gently rolling prairies, undulating, hilly, and broken areas, and 
level stream flood plain.s and terraces. It is said to be well drained. 

The soils are of glacial, loessinl, residual, and alliiviul origin. They are 
divided into live broad groups, namely, (1) nearly level prairie soils with heavy 
clay subsoil, (2) brown hill soils not greatly eroded, (3) ensled hill soils, 
(4) light brown and reddish brown hill soils, and (5) bottom land soils. In- 
cluding rough stony land, 20 soil types of 13 series are inapptMl, of which the 
Lindloy, Putnam, and Genesee silt loams cover 24.2, 35.7, and 11.4 per cent 
of the area, respectively. 

Investigations on the influence of forests on water rest)urces, A. Enoeeu 
{lilitt Schivciz. Centralanst. Forstl. Versvehsu'., 12 {1919), pp. XV4-(>.>?6', pis. 52, 
figft. 5). — An extensive re)K)rt of studies of rainfall, run-otT, and infiltration on 
forested and un forested areas in Switzerland is jiresented. 

The studies were conducted by observing the run-off in ditch syst(uns in the 
two types of areas. Variable conditions of precipitation, st>il, and soil covering 
were considered, the first including heavy rain storms, heavy steady rains of 
relatively long duration, rapid snow melting, and dry i>erioils. In general. It 
was found that the penetration of w^ater into the soil and its escape through 
streams were greater in forested than in unforested regions. The forested soils 
were In general looser in texture to depths of from 40 to 50 cm. than the iinfor- 
ested and cultivated soils. The voids in the top layers of forest soils amounted 
to from 3 to 8 per cent, which was from 0.3 to 3 per cent greater than in unfor- 
ested soils. There was considerable variation in the degree of loo.seness of both 
types of soil. The most porous forest soils were those in natural condition, 
while the most dense were those which had previously been meadow soils. Of 
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the luiforested soils the meadows were the most dense, while those grown over 
with weeds and heather were the most porous. 

AVInter frost exercised a definitely favorable influence on the looseness of 
both meadow and forest S(dla. The iwosity was usually greater in the spripg 
than in the fall, nnd the density increased in mild rainy winters. The pro- 
tected forest soils were much more pervious to water than the meadow soils, 
even on the steei)est slopes. Heavy rainfall on meadows an<l pastures pene- 
trated but little, and the plow sole in cultivated soils practically prevented the 
penetration (»f rainfall into the deeper layers. 

The pcrnieabiUty of the soil was found to depend also on its stratification and 
m(»istu]'e content, and on the air i)ressure, tenu>eraturo, type of vegetation, and 
the so-calh*d resistance to weathering. The resistuin'e to weathering was less 
in forested than in nnforestc<l soils. Even though both soils indicated tlie same 
moisture capacity, the latter were able to retain more water. This is thought 
to explain the more fi’etpient landslides in unforosted soils. 

The fine soils of pastures contained more water In the spring than forest 
soils, while in the fall Hit' difl'erentv between the two soils was very Kinall. 
It is ctmcluded that unforested soils lose more water during the summer 
through vegetation than the forest soils. 

An extensive study of the relations exi.stiiig between pn'clpltation and run-off 
on forested and unforested soils Indicated that on the more steeply slojiing 
soils the annual ruii-olT from the former Is nriproximately the same in amount 
a.s that from the latter. n(»wever, under similar conditions forest soil« in 
raounlalrious and hilly regions contain more available water tlian unforested 
soils. It is con(*lurled that the favorable Influence of forests on the water 
economy of the soil depends primarily on the greater porosity and iienneal>ility 
of these soils, and that the influeiiee of the forest itself rests merely in its 
Indirect effect on the physical condition of tlie soils. 

The rapid melting of snow in winter and spring produced a maximum water 
level in the soil and total run-off whi<‘h was much less in the forced than in 
the uiiforest('d regions. tJiifrozen forest soil absorbed and stored the greater 
part of the wtiier from melting snow. Where the melting of snow took place 
in spring without rain, the run-off corresimnded closely to the dally tempera- 
ture. The forest soils showed groat retentive powers for the ^^at or from heavy 
rainstorms, the run-off being only from one-third to one-half that of unfoi^sted 
soils. 

It was found that for both fore.ste<l and unforested soils the hlj.hest water 
level and the total run-off are in general dependent upon previous \^eather con- 
ditions. For steady rainstorms of relatively long duration the retentive powers 
of forest soils dei>ended largely on the moisture' content of the soil. Th<* amount 
of run-off on both types of kSoU was governed largely by. the intensity, dui’atlon, 
and amount of rainfall, and the absorptive power of the soil. In spring during 
tliaw and in fall at the time of relatively low evaporation the nui-off was 
greater on unforosted than on forested soils. On the other hand, in summer 
an<I winter the run-off was greater from the forested soils. The daily variation 
of run-off was greater on unforested than on forested stdls. 

Petcriniiiiiig soil acidity and alkalinity by indicators in the field, E. T. 
WiiKRRY (Jour. Wafth. Avad, Sci., 10 (1020), No, 8, pp. 217--223), — ^An indicator 
method and outfit are descrll)ed which are said to be capable of giving definite 
information in the field as to soil reaction in many cases. 

The outfit include.^ six Indicators, which have proved most satisfactory In 
work with soils, and a table showing the classification of soil reactions and 
indicators by corresi)onding colors. In applying this method, a sample of soil 
a grain or two in weight is shaken from living roots into a vial and mixed 
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witli water. After sedimentation the clear liquid Is treated with one or more 
of the indicators until the specific alkalinity or acidity is determined from 
the table. 

Correlation between vegetation and soil acidity in southern New Jersey, 
E. T. Wherry (Acad, Nat, Sci, Phila, Proc., 72 {1920), pt, i, pp, lt3-nO),—The 
indicator method above noted was employed in making observations mi vege- 
tation and soil achlity on areas indicated. Uesults are given in tabular form 
with discussion. 

Soil tests of Ericaceae and other reaction-sensitive families in northern 
Vermont and New Hampshire, E. T. Wherry (Rhodora, 22 {1020), No. 255, pp, 
S3-4 ^). — This paper reports the results obtained at different points included on 
a trip undertaken in June, 1919, umier the auspices of the Bureau of Plant 
Industry, U. S. Department of Agriculture, for the purpose of making tests 
on meniiiers of the Kricaoeje in order to throw light on the question as to the 
relative importance of physical and chemical factors in determining the dis- 
tribution of vegetation. The method was first tried out in the laboratory, and 
tlie results have alreatiy been noted (E. S. K., 40, p. 812). 

While any given plant has an acid and an alkaline limit to its growth and 
may be regardeil as indifferent to soil reaction if these limits are sufficiently 
wide ai)art, it has l)een found in the Ericacoie and other families studied that 
these limits lie fairly close together, also that for different species the limits 
have chara<*teristically dilTerent i>o.sit!ons in the scale. When these points arc 
considered in connection with the fact that in many cas(^ a given si)ecies 
grows under widely varying physical conditions as regards moisture, the 
conclusion is reganled as safe that the cliemical features of the soil are of 
greater significance than the pliyslcal in determining the distribution of these 
plants. 

Observations on the soil acidity of Ericaceae and associated plants In the 
Middle Atlantic States, E. T. Wherry (Amd, Nat. Sci. Phila. Proc., 72 (1020), 
pi, 1, pp. SJt-lll). — Both before and since making the excursion above noted, 
observations were made at places in Pennsylvania and adjoining Slates, and 
in the iiresent paper some of the results obtained are noted. Tlie areas indi- 
cated as studied are inclvuh^d in what are termed the Alleghanian Zone (Appa- 
lachian Mountain and Piedmont) and the Carolinian Zone (C^)astal Plain). 

Observations are detailed as made on a nunil)er of individual species, and 
tabulations are given for the reactions exhibited. 

Experiments in the reclamation of alkali soil, F. B. Headley {U. >Sf. Dept, 
Ayr,, Dept. Cirv. 136 {t920), pp. 16-21, firm. 3). — A continuation of studies begun 
in 1917 at the Newlands Iteclaination Project Exi>erinient Farm near Fallon, 
Nev., on the eiT(?ct of manure on the yields of wheat, fodder corn, and mangels 
in alkali soil, previously iioteil (E. S. R., 4.1, p. 420), showt^d that in the year 
1919 wheat yU4ds were Increased thereby from 0.1 to 6.7 per cent and corn 
yields 1.8 per cent. 

Experiments on the effect of gypsum and manure on alkali soils growing bar- 
ley and alfalfa indicated that gypsum is decidedly beneficial to this type of 
Soil, although the treatments so far have not In^n profitable. 

Further experiments on soils containing so much alkali that germination Is 
seriously retarded showed that manure was decidedly beneficial wherever used, 
and that when It was usgd In combination with sulphur, gypsum, or acid phos- 
phate the yields were generally greater than when used alone. 

Bacteriological studies of methods of preparing a »ee6. bed for wheat, 
P. L. Gainey (Kansas 8ta, Tech, BuL 8 {1920), pp. 3-^64, figs. 10). — Studies to 
determine the reason for observed differences In the rale of nitrate accumula* 
tlon in soil following various methods of seed-bed preparation are reported. 
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Uiidor laboratory conditions it was found that no appreciable differences 
could be detected in the relative efficiencies of the various soil flora in amntonia 
formation or in bringing about nitrate accumulation. No indications of dif- 
ferences in the potential possibilities of the different flora as they exist under 
field conditions could be detected, nor were there any indications of subnormal 
activity on the part of the nitrifying organisms. Differences were noted in the 
rate at which organic matter decomposes in deep and shallow cultivated field 
soils, resulting in the formation of larger quantities of ammonia in the former 
and thus rendering greater nitrate formation possible. This difference is at- 
tributed to the environmental conditions of the flora rather than to any dif- 
ference in the various flora. 

The principal environmental factors responsible for variations in the decom- 
position of organic matter are thought to be the distribution of organic matter 
and available moisture. The major difference in the accumulation of nitrates 
observed to occur between early and late cultivation Is explained by the utiliza- 
tion of nitrates by the growth of weeds on the late cultivat'd soils. 

Soil investigations, A. E. Geantuam {Delaware Bta, Bui. 125 {1919) ^ pp. 
^-8). — Lime, fertilizer, and rotation experiments in soil fertility studies have 
shown the effect of phosplioric acid and potash In increasing crop yields. In a 
4-year rotation of corn, soy beans, wheat, and red clover, potash was indicated 
to be one of the limiting elements in the Sassafras silt soil. Lime increased 
the yield of hay In the rotation 40 per cent in some cases and, with some exce]> 
tions, the yield of corn, but seemed to injure soy beans. 

Studies on the relative values of various forms of lime and lime-bearing ma- 
terials, including s(?veral carriers of phosphoric acid, have shown little dif- 
ference in the effectiveness of the different forms of lime. Acud phosphate has 
proved to bo a more effective carrier of phosphoric acid than any other, fol- 
lowed in order by basic slag, bone meal, and rock phosphate. 

Tests of organic and pepto-hnmic fertilizers, J. Aiteousseau {Tech. Eur 
groAS, 1 {1920), No. U vp^ 9-tl). — ^Comparative tests of a so-calleii popto-humic 
fertilizer, consisting of a combination of a peptonized fertilizer of animal 
origin and a humus fertilizer with a peat base, with complete mineral fertilizers 
and complete fertilizers with an organic base are reported. 

It was found that on fertile soil this fertilizer gave better results than the 
other fertilizers with beets, caiTots, potatoes, beans, oats, and prairie hay. It 
is said to contain 6 per cent of nitrogen, 6 per cent of phosphoric acid, and 4 
per cent of potash. The superior activity of this fertilizer is attributed to the 
active components of Its so-called black matter or colloid content. 

Analysis of droppings of caterpillar (Aniherica cytherea) , C. F. Jueitz 
{Chem. News, 12t {1920), No. 1357, p. 181). — Analyses of caterpillar droppings 
are reported and compared with analysis of horse, cow, and barnyard manures. 
It is noted that the caterpillar droppings contain a relatively high percentage 
of potash, and comi>are very favorably with the other manures in their contents 
of nitrogen, lime, and phosphoric acid. Owing to the abundance of the drop- 
pings during some seasons in South Africa it has been proimsed to use the. a 
for fertilizing purposes. 

Experiments on sewage purification, A. R. Padmawabha Iyeb {Cent 
Provs. and Berar Dept. Apr. [India], ttpi. Agr. Col., Nagpur, Bot. and Chem. 
Research, [etc.], 1919, pp. 21, ^3).— Sewage irrigation experiments showed that 
dilute sewage can be applied to black cotton soil with greater advantage than 
concentrated sewage, owing to the fact that more nitrogen is made available 
as nitrates with tlie former. This result is not as yet considered to be 
conclusive. 
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Explosions from Ush meal dnst, D. J. Pbice {Amer, Fcrt,, {19W), A^o. ii, 
pp. 61^3 f pgs, ^). — Experiments conducted by the Bureau of Chemistry of the 
U. S. Department of Agriculture are briefly reported, showing that the dust pro- 
duced during the manufacture of flsh meal is very inflammable and in proper 
mixtures explodes with much violence. Other fertilizer dusts were also found 
to be explosive. The results of these tests are taken to indicate the necessity 
of precautionary measures for the prevention of dust explosions in the fertilizer 
industry. 

Comparative experiments with different nitrogenous fertilizers, OLAtTSP:N 
{Dmt, Landw, Pume, 47 (1920), Nos. 10, pp. 73, 14; 11, PP- ^5; 13, pp. 99; 
14 j p. 107). — Experiments with rye, oats, buckwheat, flax, potatoes, and p€*as on 
different soils, to determine the relative value of anurKiniiim sulpliate, am- 
monium chlorid, potassium-ammonium nitrate, sodium nitrate, and S(>dium- 
aminonium nitrate as nitrogenous fertilizers, are reijorted. 

As a whole, no great differences were observed in the average results obtained 
with the different fertilizers. Amnioniiuii sulphate gave in g«meral the best 
results with the grains. The gj-ain crops produced by sodium -ammonium nitrate 
and in part by the potassium-anunonlum nitrate were increased where the soil 
W'as loamy. Sodium-aminoniinn nitrate gave the poorest results with potatoes 
and ammonium chlorid the best. It was found that ammonium chlorid, sodium- 
aiunioniiim nitrate, and potassium-ammonium nitrate could not be used prolit- 
ably on buckwheat. 

The changes taking place in cyanamid when mixed with fertilizer ma- 
terials, H. N, Hakokb (Jour. Indus, and Engin. Chem., 12 (1920), No. 11, pp. 
1111-1116, figs. 5). — Experiments conducted by the Bur€‘au of Plant Industry 
of tin* U. S. Department of Agriculture are reported, which showed that when 
cyanamid is mixed with fertilizer materials containing acid phosphate and 
from 5 to Id j)er cent of moisture, the cyanamid content decreases with great 
rapidity. This change is represented partially, and in the higher concentrations 
principally, by the formation of dicynndianiid. A given quantity of moist acid 
l)lu)si)hate was found to be able to transform a limited amount of calcium 
cyanamid. The cyanamid was not affected by dry phosphate, and it is concluded 
that moisture alone is al»!e to cause the conversion of cyanamid to di(‘yaiKliamid, 
although the change is mncli slower than wiieu acid phosphate is present. The 
studies are bc?ing continued. 

A raw phosphate of Estland (Esthonia) and its action on different 
plants, M. Wrangell (Landw. Vers. 8ta., 96 (1920), No. 1-2, pp, l-4i)- — Experi- 
ments on the fertilizing value of so-calle<l obolus sandstone, which contains 
obolus-shaped formations of raw phosphate, are reported. This raw phosphate 
contains al)out 35 per cent of phosphoric acid and about 52 per cent of lime. 

Cropping exp<>riments with different crops to compare this phosphate with 
other phosphoric-acld-bearing materials show^ed that plants vary considerably 
in their ability to assimilate the phosphoric acid of difficulty soluble phosphates. 
In this respect they are separated into two groups — those which can thrive on 
raw phosphates and those which require soluble phosphates for maximum yield. 

It was further found that the assimilation of raw phosphate can be aided by 
the use of physiologically acid supplemental fertilizers. Individual raw phos- 
phates varied considerably in their availability to plants. Crystalline fluor- 
apatite was inactive, while apatite, staffelite, phosphorite, and the Eslhonian 
obolus sandstone were generally w^ell utilized by plants, particularly the last, 
which gave as good results as Thomas meal. It is concluded that the use of 
law phosphates by properly choosing crops is of practical importance. 
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The orifidtn of the German potash deposits, J^necokk {Jahrh, HMmdkm 
Verband, Erf orach, M incident aah, Bodmtsehdtze, No, 1 (191(0) ^ PP* 56-46, fl0$. 
11), — ^The author deals with the orijjin of the German potash deposits from the 
chemical viewixdnt, showing that the chemical theory corresponds completely 
witli geological findings. 

The potasli of Alsace, J. Oarlioss (Odwic Civil, 76* (1920), No, 25, pp, 

552, flg, 1). — This article deals with the history, geology, treatment, and sale 
of the potash salt deposits of Alsace fnmi the French viewpoint. 

New potash fertiUasation experiments and other related investigations, 
H. G. St)i)FK«AL’M (Med del, Centralnnst Foradkav. JordbrukHomrddet, No, 201 
(1920), pp. H; also in K, Landtbr, Akad. Handl. och Tidskr., 59 (1920), No. 3, 
pp. IGxperiments with oats on moor soil deficient in mineral constitu- 

ents are reported. 

A maxiinum crop yield was not oblalned by complete feitilization of this soil, 
and rather heavy liming was necessary before a normal crop production took 
place. The total crop reached its maximum with a much smaller lime addition 
than that required by the maximum grain crop. 

The addition of lime in increasing amounts Increased the ratio of straw to 
grain In the beginning, but later with the greater lime additions the opposite 
was true. Heavy liming produced variations In the results of fertilization, 
esi)ecially in the case of grain, in similarly treated plats. 

Oaleiiira chlorid added with f)otaHsiura chlorid in the nitlo of 3:1 injured 
plant growth and Inhibited the fertilizing action of the potassium chlorid. 
This condition was corrH'tcd by a heavy addition of calcium carbonate. The 
acid and water-soluble potash of a so-called potash lime fertilizer gave as good 
resuUs a.s are normally obtained with potassium chlorid and sulphate, and the 
calcium silicate, composing the gi*eater part of this fertilizer, gave results 
similar to calcium carbonate on this soil. A mixture of calcium carbonate and 
silicii also gave as good results as calcium carbonate. 

The cause of the injurious action of potassium and sodium salts on the 
soil structure, G. Hagkr (Jour. Landn\, 68 (1920), No. 2, pp. 7S-(0.j, fig. 1 ). — 
In a further contribution to the subject (B. S. R., 41, p. 519), experiments are 
reixirted which showed that In all cases relatively small additions of sodium 
chlorid de(*reas(Hi the permeability of soils. The tnrbl<l condition of the drain- 
age water was consi*i>H*ed to be an Indication that peptonization of the highly 
di8i)ers(Mi clay had taken place* due to the electrical charging of the soil 
particles. 

Where sodium carbonate formation was prevented, the exchange of ions, 
with accompanying results, was considered to be the sole cause of the breaking 
up of the soil crumb structure. It is concluded that the crust formation In 
heavy soils heavily fertilized with raw potash salts is in general due to the 
exchange of ions, if only potash salts free from alkaline sulphates are used. 
When potash salts containing alkali sulphates arc used, however, the sodium 
carbonate formation will not have the same effect on the soil stnicturc as an 
exchange of ions. Excessive breaking up of the soil crumb structure can be 
prevented by using relatively small applications of potash salts. 

Attention is also drawn to the practical fact that much of the soil ernmb 
structure is destroyed by heavy rains and repeated plowing. 

The need for lime on plowed-ont grassland, J. A. Hanley (Univ, Leeds 
and Yorkshire Council Apr. Ed. IPamphlet] 115 (1920), pp. $2, figs, 10), — Ex- 
periments on the cropping of light loam soil which had been in grass for 20 
years showed that the unreliability of these add soils is due primarily to lack 
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Of lime. Until well limed it was impossible to successfully grow sensitive crops, 
suoh as barley or wheat. It was possible, however, to grow oats, potatoes, and 
rye. 

It was found necessary to Incorporate the lime with the whole of the soil 
turned up, which was accomplished best by working the lime Into the soil 
after plowing. 

Gypsum deposits of the United states, K. W. Stone et al. (U. S. GeoL 
Survey Bui. 697 {1920) ^ pp. 326, pU. 37, figs. 57). — This report supersedes Bul- 
letin 223 on the same subject published in 1904. It deals with the mineralogy, 
geology, and methods of analyses of gypsum, with its mining and milling as an 
industry, and describes the deposits in Uie different State.s. It Is noted that 
from 1904 to 1918 there was an increase of over 300 per cent in the production 
of gypsum in the United States. 

A bibliography is appended. 

Tests on tlic fc]*tilizing value of dolomagnesium, L. Maume {Prog. Agr, et 
vmc. {Ed. VEst^Cetitre), H {1920), No. 31 pp. 17.9-/83).— Tests of so-called 
dolomagnesium containing i^qual proiwrtions of lime and magnesia on pota- 
toes, onions, and eal)bage in heavy soil rich in lime arc reported. 

It was found that an addition of dolomagnesium at the rate of 1,000 kg. per 
hectare (890 lbs. per acre) increased the potato crop by one-third over plats 
treated with manure alone, while an addition of 2,000 kg. per hectare in- 
creased the crop by one-half. The dolomagnesium had a distinctly injurious 
effect on onions. An addition of 1,000 kg, per hectare of dolomagnesium to 
cabbage re.sultcd in only a small increase in crop, while an Increase of from 
two-thirds to four-flftlis was obtained by additions of 2,0(X) kg. per hectare. 

It is concluded that tlio effectiveness of doloraagneisum vari(?s considerably 
with cultural methods and conditions. 

Sulphur 118 a fertilizer, C. A. Shuix {Science, n. ser., 52 {1920), No. 1347, pp. 
S76-578).-'A brief review of work at the different State experiment stations on 
the use of sulphur in different forms as a fertilizer is given, in an argument for 
testing thi' value of sulphur on soils generally throughout the country. 

Borax fertilizer experiments show striking results, A. W. BrjviR {N. J. 
Agr., 2 {1920), No. 10, pp. 12, IS, figs. 2). — ^Experiments conducted by the New 
Jersey Experiment Stations in cooiieration with the U. S. Department of Agri- 
culture on the influence of borax on the potato crop when mixed in different 
amounts with a standard fertilizer mixture are reported, showing tliat 30 lbs. 
of anhydrous borax per acre had only a slightly depressing effect on the yield 
even when applied in the row at the time of planting. 

Fifty pounds of borax had only a slightly depressing effect when applied in 
the drill three weeks before planting. When applied in the drill at the time of 
planting there was definite injury and a decidedly depressed yieM. Applica- 
tions of 100 lbs. or over of borax per acre practically ruined the crop. Applying 
tile fertilizer about three weeks before planting the potatoes reduced to a 
marked degree the toxic effect of the borax. 

Commercial fertilizers, 1920, O. D, Woods {Maine Sta. Off. Insp. 97 
{1920), pp. 85-88). — This contains the results of actual and guarantied analyses 
of 246 samples of fertilizers and fertilizer materials and 4 samples of lime 
collected for inspection in Maine during 1920, together with a brief discussion 
of the State fertilizer Inspection law. 

Inspection of commercial fertilizers, P. H. Wesselb {Rhode Inland Sta. 
Ann. Fert, Giro., 1920, pp. S--11 ). — ^This circular contains the results of actual 
and guarantied analyses of 73 brands of fertilizer materials, 3 samples of wood 
asbea, and 2 samples of lime offered for sale in Bhode Island during 1920. 

89282®— 21 8 
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The international movement in fertilizers and chemical products useful 
to ap*icaltare {Intemath Inst, Affr, [iifowr], Doe, Leaflets, 4 {19W), No, 2, pp, 
JfO ). — ^This review deals with the world production of and trade in chemical 
fertilizers and clieinical products useful in agriculture for the year 1919, as 
compared with the live previous years. Data on consumption are also included. 

These data are allocated in five chapters dealing with phasphatic, potassic, 
and nitrogenous fertilizers, unclassified chemical and other fertilizers, and 
sulphur and copr)er sulphate. No data are given on potash production in Ger- 
many for 1010 . Alsace produced 92 , 006 , the United States 29 , 408 , and British 
India 37,407 metric tons. The two last nations showed a marked decrease in 
potash production as compared to 1938 . The T^nited States was the gi*eatest 
producer of natural phosphates, while Great Britain and Ireland produced the 
most basic slag and superphosphate of lime. 

Proceedings of the twenty-seventh annual convention of the National 
Fertilizer Association {Katt, Fort, Assoc, Proc. Ann. Conv., 27 (1920), pp, 
116).— Thene proceedings contain among other things a number of brief special 
papers on matters relating to fertilizers and soil fertility. 

AGEICTILTTJBAL BOTANY, 

Report of the plant physiologist, K. M. K. Lamkky (DHairare f^fa. Jhtl. 
125 {1919), pp 2H-tiO ). — In <• 011110110^00 of a i)revions report (E S 11., 41, p. 
132), the author rejKirts i>rogress on his studies of chnngixig permeability and 
its relation to availability in tlie peach. Additional exix'riments have spe- 
cifically indicated that peach tissue may l>e equally permeable to tbe mernla^rs 
of a given group ol salts under one s>stem of soil treutnu'nt, but une(iually 
periiKnible to the various members of this group under another system. Fur- 
thermore, tJjese same salts may exert a secondary effect upon the membrant\ 
which not only affects the ix*rmeability n.s applied to these salts but also affects 
the p<‘rmonbiUt.v in regard to other substances. Ju general, the cations or 
positive elements of chenrical compounds arc found of chief value in effecting 
the permeability of tbe tissue. However, tbe anions of some compounds in- 
lluoiice perineabilily, but to a leas murk<Mj extent. 

In tbe stxidies on the reaction of enzyms within the plant, pi‘roxi<lase, oxidase, 
invertase, and diastase activities are being investigated. It has been found 
(bat the anions of chemical tH)nipouudH have the greatest efiect uiron enz>matlc 
activity. 

From the Investigation upon the enzymatic activity as a lindting factor in 
production on sweet pea, corn, and garden peas the author concludes that cer- 
tain oxidation and reduction processes are closely associated with various 
phases of production and food formation. 

The influence of cold in stimalating the growth of plants, F, V. OovirxK 
(Jour, Apr. Ecsrarch [U. S.], 20 (1920), No. 2, pp. 151-^160, pis. 16)*— In a con- 
tribution from the Bureau of Plant Industry, U. S. I>ti)artment of Agriculture, 
the author describes experiments and records observ’ations on the effect of 
chilling during dornmney on the resumption of growth in some native 8i>ecies 
of trees and shrubs. It Is claimed that such plants' will not resume normal 
growth in the warm spring weather unless they have been subjected to a period 
of chilling. The effect of cold on dormant plants la believed to be intimately 
associated with the transformation of stored starch into sugar. In explanation 
the author suggests that the starch grains stored in the cells of the plant ate 
at first separated by the living and active cell membranes from the enzym that 
would transform the starch into sugar, but when the plant Is chilled the vltcU 
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activity of the cell membrane is weakened so that the enzym leaks through it, 
comes In contact with the starch, and turns It into sugar. 

Influence of high temperature on the vitality of seeds of Trachycarpus 
exeelsa, N. rAssRiiim {Buh Soc. Bot, Itatj No, 1 (1919) ^ pp. 9-11), — Of 16 lots 
(100 each) of seeds of the hemp palm (T, exceUa), lots 1 to 7 were i)laced on 
March 20, 3015, for 10 nrlmites in water, the tenii>erature of which ranged by 
tens from 40 to 00° 0., and then up to 08.6*, the t€*mporalure of boiling at the 
altitude of the laboratory. The percentages of seed found to be dead on July G 
were 13, 39, 13, 80, 100, 100, 100. Lots 8 to 15, kept for 10 minutes in dry air 
at temperatures ranging by tens from 40 to 110°, inclusive, showed by July G 
mortality lyercentages ot 12, 26, 7, 20, 30, 44, 02, and 73, respectively. I^ot 16, 
the untreated control, showed a loss of 34 seeds, or 14 per cent. The relative 
resistance to dry heat is considered noteworthy. 

The Influence of externul concentration on the position of the equili- 
brium attained in the intake of salts by plant cells, W. Stilks and F. Kmn 
(Ro!/. Soc. {London] Proc,, Ser, /?, 90 (1919), Nos, B 032, pp, fif/s, 6; 

B 033, pp, li()9, JpO ), — The work recorded In this paper forms the first install- 
ment of an att(‘inptcd analysis of intake and truiisl<K*ation of solutes by the 
living plant. The exiK»rirnents employ such plants as have storage organs and 
d(‘al with the absorption by the plant tissue of salts presented llu^reto singly, 
more especially with the position of equilibrium attairuHl in this intaki^ of the 
salt ami the inlluem^e of the concentration of the salt, both on the rate of ahsorp- 
tl(»n and on th(‘ position of the equilibrium. 

Tin* (nnirse of intake of salts carrot and potato tissue lias been followed b.v 
measuring the changes in conductivity of the solution of salt presented to the 
lissu<‘, the* concentrations of each salt emplojed varying from N/10 to N^oOOO. 
In case of copper sulphate, e\ostnosis ovceeds abs(>rption in all conccMit rat ions 
of copiior sulphate. This is ehuracteristic of to\ic suhstanees. Tlie Initial rate 
of exosiuosis increases with increase of concentration of the toxic solution. 
Kvosinosis from carrot into disfilled w’at(‘r is slight, that from potato consider- 
able, cfiriot h<»ing, therefore, the more' suitable subject for following ai>sorption 
by the conducti’vitj method. 

Loth carrot and potato tissue absorb p(»tassium, sodium, and calcium <‘hlorld8 
in all concentrations examined, ahson>tion being at first appro\imat('l> propor- 
tional to the external concentration but lat<*r progressing to an e(inilihriuui 
condition in wdilch the rati<» of internal to external ccauvntration varies with 
the concentration. Tlie ratio of final intenuil to final external concentration 
(absorption ratio) Is many limes unity with low external concentrations, hut 
with increasing concentration the ratio diminishes, reaching eventuail> a value 
much less than unity. The data obtained are regarded as inadecpiate to justify 
the conclusion that absorption of salts by the cell is an adsin’iitioii process. 

The comparative rate of absorption of various salts by plant tissue, W. 
Stiles and F. Kxnn (Roy, Boc, [London] Proc„ Bcr. B, 90 (1919), No, B 633, pp. 
487-504, figi. 7), — The method here (‘raployed w'as that descrilied in the paper 
above noted, the exjieriments being carried on In triplicate. 

It was found that carrot in nutrient or harmless solutions remained turgid 
throughout the experiments. In each series the sails had a common anion or 
cation. Four series with carrot and three with potato were carried out, the 
common ions In the carrqt series being potassium, chlorid, sulphate, and nitrate, 
in the potato series the last three. 

The rate of absorption was measured by the electrical conductivity method 
previously described. After a brief initial period, lasting only a few hours, of 
rapid withdrawal of salt from solution, there follows a long period, lasting 
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several days, during which absorption proceeds to an equilibrium, the curve 
following an approximately logarithmic course. 

The orders of absorption of rations and anions are Indicated. It appears 
clear that the rate and extent of intake of one ion of a salt may be influenced 
by the nature of tlio otlior ion. The bearings of results obtained upon the 
lludings of other writers are discussed. 

Effects of salts upon oxidiase activity of apple bark, D. 11. Rosk, H. R. 
Krayhill, and U. C. Rose {liot. Oas„ 09 (1920), Ko. 5, pp. 218-2S0, figs. 5). — 
The authors state that 0.1 N solutions of all the chlorids testwl (potassium, 
sodium, lithium, eicsiinn, ainnioiiium, calcium, mangaiu'se, ferric) decreased 
oxidation of pyrogallol by apple bark powiier. Oxidation was Increased very 
slightly by 0.1 N solutions of all the sulphates teste<l. Nitrates of potassium, 
sodium, and magnesium (0.1 N) had practically no elTect on oxidation, which 
was decreased by nitrates of calcium, barium, manganese, and Iron (ferric). 
Potassium chlorid (0.02 N and 0.002 N) did not affect oxidation, which was, 
however, increased by manganese chlorid in each concentration. Oxidatiim was 
also increased by tartrates, oxalates, citrates, acetates, and carbonates. 

Marked increase in oxidation in those cases seems to he due, In part at least, 
to the low acidity of the mixtures of bark, pyrogallol, and salt. Marked <lecreas(‘ 
in oxidation is not necessarily accompanied by high acidity of the mixtures. 
Ions other than the hydrogen and hydroxyl may be important in regulating 
oxidase activity. In neutralizing hydrogen or hydroxyl ions, it is important to 
take into consideration, in tlie study of oxidase activity, the possible effect of 
the salts which may be formed. Chlorids which retard the combustion of 
tobacco at high temperatTires also retard the oxidase action at low temperatures. 
The effect of alkali chlorids upon oxidase acidity suggests a practical applica- 
tion in preventing the browning of fruits and vegetables in canning, preserving, 
or drying. 

The reducing activity of the roots of Graiiiiiiaccap: The rc^duction of cal- 
cium nitrate, f, IT, G. Sani (Atti R. Accad. Lined, 5, «er., Rend. CL Hvi. Pis., 
Mat c Nat., (t9W), II, No. 5-5, pp. 199-201, F(»llowing a <liscus- 

sion of conclusifuis previously reported by the autlior (K. S. R., 24, p. 221)), It 
is suggested that since phosphorus, sulphur, j)otassium, and nitrogen, given 
to the plant in combination with oxygen, are afterwards njot with in the form 
of compounds mostly poorer In oxygen, the processes of reduction in nature 
may correspond to an accumulation of new and complex organic substances. 
Data arc given us to the constituents and implied changes therein, particularly 
the r<*du(‘tion of calcium nitrate, in the case of cereal.s. 

The carbohydrate economy of cacti, H. A. Spoeur {Carnegie Inst. Wash. 
Piih. 287 (1919), pp. 71?, figs. 2).— The purpose of this work was primarily to 
gatiier materials for a study of the problems of photosynthesis. Experiments 
in progress at the Desert Laboratory at Tueson for several years have indicated 
the need of a clearer understanding of the conditions governing the equilibria 
and mutual transformations of the groups of carbohydrates in the leaf and of 
the fate of the substances in metabolism, as prerecpiisite to a rational dis- 
cussion of the problems bearing upon the manner in which sugars are formed 
in the leaf. The avenue of approach now regarded as most promising is that 
employing chemical conceptions and methods. 

This paper comprises the results of investigations carried out during 1916- 
3918 to determine the nature of the carbohydrates of the cacti and embodies 
largely analyses of plants which had been subjected to various experimental 
conditions. 

It seems that the material used in respiration of most of the higher plants 
Is essentially of carbohydrate nature. Whether plants use only carbohydrates 
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In tlie course of normal respiration has not been established. Probably pro- 
teins and their simpler derivatives, incorporated in the cell substratum or 
medium as here conceived, produce therein the necessary conditions under 
which glycolysi.s may proceed, or through the production of acid and alkaline 
products regulate the enzymatic activities. These products are in turn again 
synthesized into the protoplasmic proteins, so that relatively small amounts 
of protein siillice for the conversion of large quantities of oirbohydrate, and 
probably the major portion of the energy released Is thus to be ascribed to 
the catabolism of the carbohydrates. 

The greater portion of this work as here recorded was done with Opuntia 
pJiwacantha, known locally as 0. hlakeana. The method and particulars of 
procedure, as well as observed results, arc given in detail. The successive 
sections of the report of this work deal with the carbohydrates of the cacti, 
seasonal variations in the carbohydrate content, the effect of water and tem- 
perature thereon, aerobic and anaerobic respiration, consumption of carbohy- 
drates during starvation, and the origin and rOle of pentose sugars. 

The vertical growth of trees, U. H. Oambage (lioj/. N. WaJvfi Jovr, 
anil Proc., (J91H), pp. S77"3H^f ). — Thus paper deals with tlie (picstion of 
whether or not the trunk of a tree continues to lengthen among or below the 
branches while It increases in girth, or whether the inert^ase in height is due 
wholly to growth at the InM} top. Observations and discussions arc cited. 

lyieasiinuiienls as carried out by the author during some years on very young 
trees, by placing tacks at n'gular intervals measured from a fixed level, indi- 
cate that the extension of the stem Ls made at the summit or growing poitit 
of tlie plant, and not among tlio branches, at least during the first few years 
of growth. The nails or tacks jdaced in the stems at any distance apart 
retained tlieir relative ])ositions irrespective of the total height acquired by 
the tree. 

On the occurrence of multi nucleate cells in vegetative tissues, It. Bker 
and A. Aamai (Roy, Sot\ {London'i Proc.^ Sfer, Ji, 91 {1919), No, B 935, pp, 1-17, 
pi. 1, /?//.<*•. 2). — Binucleati* or imiltinucleate cells have been observed by the 
authors in 117 spi*<*ieH (representing 60 families), which are listed. They 
state that imiltinucleate cells are characteristic of young tissues uclivel,y 
carrying on the processes of life. Careful study atiplied to more than 100 
si)e<*ies has convinced them that the several nuclei have arisen by mitotic 
division, no In-stance of direct nuclear division having been observed in these 
young active tissues. 

The fate of the nuclei in multi nucleate cells varies in the different species. 
In some cases the plurality of nuclei may persist to a late stage. No instance 
of nuclear fusions as factors In the reduction of the number of nuclei has been 
observed. Numerous cases are noted in wdiich the occurrence of multinucleate 
cells marks a normal and definite stage in the development of the parenchyma- 
tous tissue. No spmes of flowering plant examined was entirely free from 
multinucleate cells, which are therefore considered a normal feature in the 
growth of most of the higher plants. 

It is concluded that in some or all of the ways mentioned the multinucleate 
condition is of direct or indirect value to the plant. 

Bpermatogenesis in Blasia, L. W. Sharp (Bot. Oas., 69 (1920), No, 3, pp, 
258-268, pi, ly . — This acc6unt of the spermatogenesis in B. ptisilla Is said to be 
based upon preparations made from a limited amount of material collected near 
Chicago several years ago. It is stated that centrosomes are present In Blasia 
at all stages of the mitosis wdiich differentiates the androcytes, and in the 
androcytes they persist and function as the blepharoplasts. The transforma- 
tion and associated changes involved are discussed. 
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Vital coloration In plant oella, f, B. KUsteb (Zischr* Wiss. Mikros. 
Mikros. Tech., $5 (fOIS), No. 2, pp. 9rt^l00). --^Briefly outlining experiments con- 
stituting prellminiiry tests of the method previously noted (B, S. H., 27, p. 682) 
of coloring living cells, the author states that nontranspiring and normally 
turgescent living plant organs or parts thereof lend themselves readily to stain- 
ing* 8utficiently high con<*ent rat ions give a quick and Intense coloration. Tran- 
spiration assists in the distribution of the colorant. 

Coloring matters of plants {Nature ltx>ndon], JOS {1920), No. 26S1. pp. ISO, 
HO), — Tl\is is a compact synthesis of information regarding the water-soluble 
plant pigments and their significance. These pigments are subdivided into two 
groups, first, derivatives of flavone or of tiavonol (anthoxanthins), and second, 
the anthoeyans. The sources, relationships, and significance of both of these 
groups are distmssed, as are likewise other colored compouiuls in plants of 
Interest in view of lln' recent shortage of synthetic dyes. 

A genetical study of flower form and flower color in Phlox drummondii, 
J. P. KFJ*Ly {CJcneiiCit, 5 {1920), No. 2, pp. 189-2J/8, pis. 2, ftps, 15). — ^This paper 
is based on ext)erimental data obtained since the spring of 1914. 

It is stated that since the introduction of P. drtimmimdii into culture, less 
than Sf) years previously, a Large number of varlatitms have occurred, affording 
good opportunity lor the genetical analysis of the species. A variation named 
cmpidala, which proved to be hereditary, has been studied, and it is stated that 
tlie difference of a single gene distinguishes the entire-petaled from this cuspi- 
dato-petaled kind. The euspidaia gene is tliought to act (ohiefiy) to decrease 
the rate of epidermal growth, this Inhibition being wi‘aker in three locations. 
Another hereditary variation in the form of the flower is represented by the 
funnel-shaped phloxes which are also set apart by a single fadorial difference. 

It is stated that there are pairs or sets of complementary factors In P, 
druwniomUL In some cases, in addition to the compound or interacting efl‘e<*t, 
the individual memhers of the pairs or sets are capable of separate and dis- 
tinct somatic expression. I'he simultaneous presence of three factors is said 
to be necessary to the production of a simple blade color. The sim}>]e type of 
blade color caused by the pres<'iicu of the minimum complemerd of tlu^ three 
necessary factors varies somewhat, depending presumably on the character of 
the chromogen base present. Certain modifying factors are discussed. Dark- 
eyed forms differ from light -eyed forms by a single factorial differeiu’e. Th<!‘ 
cream-colored condition is a simple recessive to the white-colored. The chromo- 
some number in drummondil is 14 for the cells of the root-tip. 

Genetic experimentation at Vcrrl^res, A, Mkitnissier {Bui. ^oc. Natl. 
Acclim. France, 05 {1918), Nos. 2, pp. JfS-55, figs. S; 3, pp. 81-90, figs. 2; 4, pp. 
115-121, fig. 1; 5, pp. 13^-136; 6, pp. 174-180). — A review is given of historical 
develoiJineuts since the rediscovery of Mendtd’s law in 1900. This is followed 
by an a(*count of studies at VerriC^res applied to a considerable number of pairs 
of characters in the garden pea, m heat, oat, barley, nuiize, beet, crucifers, bean, 
onion, potato, and various ornamental and other plants, besides a few animals. 

The nature of the dioecious condition in Morus alba and Salix amygda* 
loidoH, J. 11. ScHAKFNEB {OfUo Jouv. A'ci., 19 (1919), No. 7, pp. 409-416). — The 
author made a .study of dioeciousness, employing for this purpose white mul- 
berry and peach leaf willow growing spontaneously along ravines in Clay 
County, Kans. 

Of the 66 mulberry trees, 28 were apparently pure carpellate, 24 pure staml- 
nate, and 14 intermediates; the intermediates varying in degree as regards 
tendency toward the carpellate or staminate condition. One case, that of a 
wild seedling about 20 years old, showed an example of tlie reversal of the 
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Bex qualitieg In the vegetative conditions In a bud. This case is accepted as 
evidence that sex reversal can and sometimes does take place in an old tissue 
whose cells are removed by thousands of vegetative divisions from tlie origi- 
nal zygote, and as proof that sex control is only a matter of ftnding out how to 
change the prevailing physiological state of the tissues in some way corre- 
sponding to the change actually occurring in living bodies without any apparent 
external cause. It is cousldered reasonable to believe that a change in sexual 
state could he actH)niplished much more readily In the zygote, or the cells 
coming immediately from it, than in an older tissue whore the particular con- 
dition presumuhly has Ix^eii inlensifk'd by its longer conUnuance, whether the 
state Is due to accumulatcHl < hcmical bodies or to some other cause. 

Of about 100 willows examined, all were apparently staminate or carpellate 
except 9 intermediate individuals, to which critical study was ai)plied. All of 
these seemecl to be priunirily staminate, ranging from a few to many carpellate 
catkins or bisporangiate catkins on a plant. One individual, though prevail- 
ingly staminate, had a considerable proportion of carjKdlate or fruiting catkins 
and produced considerable .seed. In most cases the carpellate catkins were 
staminate below, becoming curi>ellale toward the outer end with the transition 
zone api)areutly lumtral, In which abnormal flowers were frequent. The de- 
velopment in su(‘h a zone indU'ate.s that the differential sexual state is not 
sufliclontly strong in either dlreclion to make the factors which control the 
expression in that direction entirely latent or entirely active. Reversal of 
sexual state Is not abrupt but gradual and is regarded as a quantitative change. 

The (‘oiK'liision from the evidence here presented is that sex expressed as 
maleness or temuleuess is not an irreversible, Meudelian, lieredltary character, 
dei)endent of the presence of a single hereditary factor or group of factors, but 
that sex is a physiological state or condition which influences the activity and 
latency of the factors that control the development of sexual gametes or organs, 
or other sexual peculiarities pos.sessed by the organism. 

Studies in the polUiiatiou of Indian crops, 1 , A. and G. L. C. IIowakd and 
A. Kahm.vn {Indui Dept. Af/r. Mem, Bot, Ncr., 10 {lUlO), No. 5, pp. 105-220, pis, 
5, fips, Since the publication of a previous i>apt'r (E. S. R., 24, p. 723), 

a number of additional crops have been invest! gate<l. The present paper deals 
with the results of the.se studies, obtained as far as the end of the rabi harvest 
of 1919, on san-herap (Croiahiria juncea)^ pigeon pea (Vajonus indious), Java 
indigo {Indipofera arrecta), Sumutrana indigo (/. siimatrana), linseed iLinum 
usitatissimum) , taramira {Ernca satira), til (Semmum indivum), niger (0«<- 
sotia ahyssinica) j Jute {Vorohorus capsularis and C. oliiorivs), and roselle 
( Hibiscus sabdariffa ) . 

A study in pollination (Apr, Netes [Barbados], 19 [1020), No. IflO, p. llfl ), — 
Noting the above body of information, this deals more particularly with the 
pigeon pea* (Cajanus indicus), two varieties of which as described are said to 
be cultivated in India. 

Studies in mustard seeds and substitutes. — I, Chinese colza (llrassica 
campostris chi nolei fera ) , A. Viehok^^r, J. F. Clevenger, and O. O. Ewing 
(Jour. Apr. Research [17. «f.], 20 {1020), No. 2, pp. 117-llfO, pis, Jf0).~-The au- 
thors report that material imported as rape seed and sold as mustard seed has 
been identifle<l as Chinese colza, B. vampestris chinohifera n. var. Studies have 
been made of the seed and plants, the characteristics of the seed have been 
established, and means pointed out for their Identification and differentiation 
from true mustard seed. Plants grown from the seed were found to be closely 
related to the colza group, B, campestris. The volatile oil obtained from the 
material was identifled as croionyl Isothiocyanate, which is not a suitable sub- 
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stitiite for mustard oil, either for condlmental, bactericidal, or medicinal pur- 
poses. The fixed oil proved to be of the general composition of the rape oils, and 
the Quantity of oil present indicated that the seed would prove valuable as an 
oil seed. On the basis of the general composition of the seed and the char- 
acter of the volatile oil, it is believed that the pressed oil cake might be used 
as a stock feed. The leaves are said to be succulent and should be of value as 
greens. The plants are vigorous and hardy and are considered to offer possi- 
bilities as a forage crop. A technical description of the variety is given. 

A bacterium In the roots of BIplotaxis erucoides, H. P^noiTi {Aiti R. 
Accad, Linaeiy 5, «cr., Rend, Cl. Sci, Fis,, Mat, e Nat,, B8 {190))^ /, No, 9-10, pp. 
dSl-SSo ), — An examination of D, erucoides, popularly siipr>os(Hl to add to the 
fertility of the soil, showed the presence in a certain region of a bacterium 
which is partially described although not Identified. 

Air pollution by coal smoke, A. G. ItirsTON (Jour, Min, Affi\ [Lotnion'l, 27 
{1920}, No. 1, pp, H9-77 ), — This report deals with a comparison of domestic 
and boiler soot; impurities in the air due to smoke; the effects of smoke on 
the growth of plants ; the effect of acid in soot on the growth of T)lants ; sul- 
phuric acid in rain water; the effect of acidity on soil bacteria; the effect of 
acid c*onditions on grass land ; deficiency of lime duo to a(‘idily in soil ; economic 
effects of smoke pollution ; and electrification experiments. 

Higher temjXTature and stronger draft in factory furnac<*s give sord having 
more ash and less tar than are contained In the smoke from domestic graU^. 

Studies on the contents of smoke from ten representative slations in L(‘eds, 
and one on the university experimental farm 7.5 miU^s east, show that im- 
purities diminish rapidly northward from the industrial area into an agricul- 
ture area, being 20 times more abundant In the center of Leeds. The most dele- 
terious of all suspended Impurities is tarry matter, in whicli the extra-urban 
suspendc'd material was much richer. 

Solid materials play a very important part in affecting detrimentally the 
growth of plants. This result is due to diminution of sunlight as regards both 
hours and intensity; to clogging of the stomata with oil or tar, particularly 
noticeable in case of conifers, owing <o their having sunken stomata ; and to the 
deposit of a sort of varnish on the whole leaf surface. 

The samplers of soot showwl on testing the presence of free minemi acids, the 
amount of which In the center of Leeds ranged as high as 80 lbs. per acre. 
It Is thought that in these parts the leaf works at less than half its normal 
rate at best during its active r^eriod, which is shorteiuHi by six weeks. 

The presence of smoke contamination is usually manifested by increased sul- 
phur content in the leaves of trees. Observatioii.s at Leeds show Increased de- 
posit of sulphur compounds with the soot upon the surface as well as increased 
intake of sulphur dioxUl, which passes rapidly into H2SO4. 

Grasses supplied with water having 32 parts HtSO* in 300,000 were killed in 
three months, and no trace of vegetation appeared in the following spring on 
such areas; 16 parts In 100,000 proved fatal in less than one year, smaller 
proportions reducing both quaiitity and quality of the herbage. Moreover, 
larger amounts of acidity corresponded always to decreased yield, increased 
fiber content, and decreased protein content. 

In the soil the most marked result wui.s a reduction In the number and 
activity of the soil bacteria, the most valuable and sensitive of which are the 
nitrifying organisms. These vrere reduced as to activity more than 88 per 
cent, w^hile the activity of ammonia-producing organisms was reduced by 42 
per cent. 

The results of interference with normal activity is seen In the accumulation 
of matted roots in many old pastures, particularly in the smoke-infected areaa. 
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Orassland underlaid by a sort of peaty mat of undecayed substance absorbing 
water and preventing utilization of rainfall is very subject to drought. Heavy 
additions of lime are needed to neutralize the acidity of soils on coal measures, 
determined by removal of the lime In the soluble form of calcium- sulphate. 
Available lime is thus greatly decreased in some sections. 

The low lime content of the milk produced in these industrial areas Is 
said to be a matter of considerable importance. The total economic effects 
of smoke pollution with its deposits of tar and acid are also enormous. Legu- 
minous plants and finer grasses disappear and coarser and less valuable plants 
take their places, giving decreased returns in smoky areas. The stock-carrying 
capacity of pastures may be reduced as low as one-sixth Its former value. 

Experiments at Garforth showed that electrification of the atmosphere causes 
a heavier deposition of soot partlcle.s, these particles acting ns nuclei for other 
smoke products. This circumstance overbalances any good effect tliat may 
be due to electrification. 


FIELD CROPS. 

[Report of field crops work in Delaw'are, 19101, A. E. Grantham {Dela- 
ware iita. Hul. 125 {i919), pp, 8-12 ), — The continuation of work previously 
noted (K. S. U., 41, p. 13G) is described, 

Uesiilts secured in wheat variety trials are said to correspond closely with 
tho.se of pn'vious years. Bearded varieties continued to produce more depend- 
ahh' yields a)Hi also to show n greattu* tendency to tiller than smooth varieties. 

In fertiliz(‘r tests and rotations, phosphoric acid and potash applied in the 
4-year rotation of corn, soy t)oaii.s, wheat, and grass have given more profitable 
returns with wiieat than any other conri)ination of fertilizers. The same appli- 
cation combined with giH»eii manure and lime is considered Ideal for corn or 
the continuous growth of wheat on this type of soil. Wherever potash was 
used witli wheat the kernels were better filled and of better quality than where 
any other combiimti<m was applied. 

The results s(*cured in rotations indicate that potatoes and soy beans left 
the land in an ideal eondition for high wheat yields. Where a good rotation 
was followeci, nitrogen was not profitable in a fertilizer for wheat, as this 
element could be supplitnl most economically by a sod or green manure, pro- 
vided the wheat could be seeded early enough In the fall. Crimson clover and 
red clover are said to have a marked influence in effecting high corn yields In 
rotations. 

In other studies of the adaptability of various crops for green manuring pnr- 
post\s, it Is noted that in spite of the unusual mildness of the winter of 1918-19 
sweet clover was almost entirely lifted from the ground, wdiile alfalfa survived 
the wintef sati.sfactorily. Early seeding of sweet clover is advised to avoid 
heaving action of frost in the Sassafras silt loams. Comparisons of crimson- 
clover seed of different origin conducted in cooperation with the U. S. Depart- 
ment of Agriculture demonstrated that Italian seed was nrore vigtirous and 
gave slightly higher yields than lerench seed, which In turn proved better than 
native seed. These results are held to indicate that foreign crimson-clover seed 
is fully as satisfactory as native seed, provided it is free from weeds. 

[Report of field cropS work In Iowa, 1019] {Iowa Sta. Rpt, 1919, pp. 10- 
14f S5 ). — The further progress of work pi'evlously noted (E. S. R., 41, p. 

22G) is described. 

Results of cooperative tests of the annual sweet clover developed by this 
station demonstrate this legume to be of value for the country at largi^ as 
well as Iowa and the com belt. Tests of lowar, a new and promising oat va- 
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Hety, show it to be 3 days later, 3 to 4 In. taller, apd to give a yield of 8 bu* 
more than Iowa 103. It is stated that over 1,000,000 acres of Iowa 103 and 
Iowa 105 oats were grown in the State and probably over 500,000 outside the 
State during the period reported. Iowa 1946, a new winter wheat variety, 
proved its hardiness by surviving an unusually severe winter with practically 
no winterkilling. 

Winter wheat soun November 14 and 21 made satisfactory yields, following 
a severe winter, while early seedlings were almost entirely winterkilled. Al- 
tljough very latt‘ seeding of winter wheat is not recommended in preference to 
early .seeding in the Stale, it is considered much safer than seeding in the 
middle of October. 

Early maturing varieties of oats, Iowa 305, Iowa 103, and Kherson, seeded 
witli clovers and alfalfa have given much better stands of the legume crops 
than tlie varielk‘s of later maturity, as represented by Silver Mine, Green Rus- 
sian, ami Swedish Select. 

Manchu and Black Eyebrow gave the best results in cooperative tests of soy 
bean varieties, except in the extreme north, where Ito San of somewhat earlier 
maturity st*cmed more satisfactory. 

Weed seed.s buried in the soil in the fall of 1911 were subjected to vitality 
tests in the greenhouse in INIarch, 1919. Pour kinds of seeds resiionded, germi- 
nating as follows . Velvet weed, 34 per cent ; honey locust, 4 per cent ; curled 
dock, 38 JK'F cent; and Amaranihus reirofiexus, 2 per cent. 

Lambert Early, with a yield of 6 tons of roasting ears or a gross return of 
$90 per acre, was first in 1919 .sweet-oorn tests. 

[Work with field crop.s at the Newiands Evpc'rinieiit Farm in 
F. B. llFADLEY ([/. 8. Dept. Agr„ Dept, Oirc. m {1920), pp, The prog- 

ress of varietal and cultural tests conducted In continuation of work previously 
noted (E. S. K., 43, p. 435) is reported. 

Coast barley with an acre yield of 22.4 bu. was highest in 1919 barley tests, 
and also led with a 5-year average of 34.C bu. Bluestoin with 15.4 bu. led the 
1919 w'heat test, while Little Club, with an average of 42.1 bu., was first during 
the period 1915“1919. 

Pusarium blight is considered the probable cause of the decline of the potato 
industry on the project, only 152 acres being planted In 1910. Irish CJobblor, wdth 
63 lbs. of marketable potatoes per 100-ft row, led in 1910 variety tests, while 
Burbank, with an average of 79 lbs., led during the period 1914-1919. Results of 
three years’ time of planting tests indicate the optimum planting date to rang© 
from the middle of April to the middle of May. Distance of planting tests 
where seed pieces were droi)ped at distances from G to 24 in. in the row’ showed 
a gradual decline In total product ion with increase of distance, but the dis- 
tance of planting did not materially affect the result when marketability was 
considere<l, as the culls increased with closer planting. The customary spacing, 
18 in., was considered desirable. Whole see<l produced better than cut seed 
and halved seed better than quartered, but plaiiting w^hole seed of large potatoes 
is not considered economical on account of the greater quantity of seed used. 
Large potatoes cut produced a decidedly net hightT yield than either medium or 
small seed cither whole or cut. Whole seed of modimiFslzed tubers returned 
a slightly larger net yield than either medium or small seed cut, and also a 
larger yield than from small potatoe.s planteil whole. • 

[Field crops work in Porto Rico in 1919], W. P. Snyder, H. C. Hknrtck- 
SEN, and W. A. Mace {Porto Rico Bta, Rpt. 1919, pp. SUSi, 36, 37).— 

Sugar cane work consisted ot variety tests and production of seedling canes. 
Kavauglre, a Japanese cane, with a calculated yield of 83.56 tons of cane per 
acre, was the highest producer, putting forth immense stools of very s^en- 
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der canes. Althouprh resistant to mottling;, It is not likely to be favored 
commercially on account of the low sucrose content of the juice and the diffi- 
culty encountered in harvesting the slender canes. Its practical s(‘lf-sterility 
and consetiuent adaptation to hybridization with pollen-fertile varieties should 
render it valuahhi In breeding new varieties. Other varieties of promise Include 
B. 1753, G. O. 14.S0, G. C. 1486, and Java 36. The hist named, like Kavangire, 
exhibited strong resistanf*e to the mottling disease. 

Experiments with legumes included bean selection and hybridization siudies, 
and variety and cultural tests with cowi>eas, soy beans, and iniingo b(‘ans. 
Black Venezuelan beans pnaluced nearly twice the yields of eitlier Santo 
Domingo brown or Porto Uico red beans. The niungo bean {PhaHcohis mungo) 
is considered of value to the small planter as it resists drought and excessive 
rains much lielter than the ordinary bean. 

Corn work was confined to correlation and type studies. Setnl from the 
Virgin Islands yielded less, was softer, and was much more readily attacked 
by weevils than the Porto liican varieties. 

0<uisiderahle data dealing with the time of planting and the distribution of 
acreages of food erojis the island are set forth In detail. The seveiMl crojis 
studied with their resiK*ctive acreages include corn 80,601) acr(‘S, rice 22,000 
acre.s, thdd beans and cowpeas IIS.OOO acres, pigiH>n peas 23, (HK) acres, sw^eet 
potatoes 55,000 acres, yautias 22.000 acres, cassava 14 .(Kh> acres, and yams 
7,(KK) acres. 

[Report of field crops work in Barbados, 1017-18], J. It. Bovkll {lUir- 
hadoB Dept. Agr. Rpi„ pp. — This d(»scrib(‘S tlie continuation of 

work wdth sugar cane, cotlon. cassava, economic C>)locnsieie and Xanthosomas, 
various legumes, yams, sweet potatoes, and mis<*el!a neons fodder crops along 
the same gcuieral linos as previously noted (E. S. R., 40, p. 434). 

[Work with field crops in Guadeloupe, 1918-10], J. S. Dasit {(Uiadr- 
loupe Rap, Rta. Agron., 7 (7918-79), pp, 74-22, figs, 2). — Limit<Hl variety tests 
and field trials conducted by the Guadeloupe Agricultural Station with sugar 
cane, cotton, castor beans, and miscellaneous grain and forage crops are outlined. 

[Work with field crops in Northuinherland County, Eiiglaiull, D. A. Gu.- 
rrnnsT (Conutg Novtfmmb. IJd, Com, Rut. SX (7920), pp. 48-78, pi. /). — This de- 
scribes the continuation of rotation, fertilizer, and variety tests with field crops 
in J920 along tiie same general lines as previously noted (E. 8. R., 41, p. 720). 

[Report of field crops wmrk in Bihar and Orissa, India, 1018-10] 
(Bmar and Orissa Deitt, Agr, Rpt., J9JH-19, pp. 3-0, 73, J5-2?).— 3'hi.s de- 

scribes the contimiatlon of w'ork along the same general lines as that previously 
noted (E. S. R., 40, p. 825). 

[Field crops work In Travancore, India, 1018-103, N. K. Pitxai (Travan- 
core Dept. Agr. and Fish erics Rpt. 19X8-19. pp. 7-10, 20-24, 44-47, 30). — The 
report describes the progress of variety and fertilizer t(‘.sts with rice, sugar 
cane, and cassava; bn?eding work and hybridization studies with rlc€>; and 
seeding exijerimcnts with cassava. 

[Report of field crops work in Nigeria in 1010], P. H. Lamb, A. II. S. 
Vioo, and T. Thornton (North. Frova., Nigeria, Agr. Dejtl. Ann. Rpt., 7979, pp. 
1^4, The continuation of variety, cultural, and fertilizer le.sls with 

field crops along the same general lines as previously noted (K. H. R., 43, p, 637) 
is discussed. 

[Experiments with different meadow mixtures!, S. Kiiodin (Meddel, Cen- 
tralamt, Nrsoksv. Jordhruksomrddet, No. 204 (1920), pp. 26; also in K, 
Landthr. Aknd, Handl och^ Tidskr., 39 (1920), No. 4, pp, 1 St-20 4). —Coopevutiwe 
experiments, conducted in tarious parts of Sweden with mixtures of different 
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grasses and of legumes and grasses, are described, and the results secured 
from 1909 to 1918, inclusive, are reported. The different species of grasses 
entering into the test were Agrostis stolonifera, Alopecurua pratensia, Arrhena-^ 
therum elatiua, two species of Bromus, Dactylis glomerata, Festuca arundi* 
naeea^ F. pratensis, Phleum pra tense, Poa pratensis, and P. triviaUs, while the 
leguminous plants included red clover, white clover, alsike clover, two species 
of vetch, two species of trefoil, and meadow pea (Lathyrus pratenaia). 

Botanical analyses of some of the meadows for different years, the dry 
matter, nitrogen, phosphoric acid, potash, and lime content of the hay from 
different meadows, and the quantities of nitrogen, phosphoric acid, potash, and 
lime removed in some of the crops are reported in tabular form and discussed. 
The botanical analyses of one field showed that timothy was reduced from 50 
per c€mt of the stand the first year to 7 per cent tlie fifth year, and corre- 
spondingly, F. ptatcnsis from 40 to 1.9 per cent, while A. praie^ma was increased 
from 7 pt‘r cent the first year to 70 per cent the fourth and fifth years, and the 
combined stand of J). glomcrata, P. pratensis, A. atolonifcra, and clover from 
3 per cent to 21.1 per cent. As a rule, the grass and clover mixtures produced 
the largta* yields of hay. The results in general led to the c«>ncliision that In 
the rigorous and dry climate of the region the common clov€*r and timothy 
mixture, at least on clay soils, is one of the most n4iable hay crops, and 
excels in uniformity of yield and feeding value of x>roduet. 

Oriiii.son clover: Its possibilities in Kentucky, E. J. Kinnioy (Ky. Agr. 
Col, Ext, a re. 81 (1020), pp. 12, fig. 1). — A brief treatise describing cultural 
methods and field i)ractioes deemed best for growing crimson clover for hay, 
pasture, and s<‘ed in Kentucky. Methods for the control of diseases and insects 
attacking the crop are briefiy indicated. 

Glucose and starch from maize, T. D. Halt, and G. M. Hat (So. Afncan 
Jour. Tmlua., S (1020), No. 7, pp. -Brazilian Flour, Hickory King, and 

Chester County corn were included in this experimental study, wliich reports 
the determination of starch and glucose yields, soluble reducing carbohydrates 
in corn meal, nature of soluble carbohydrates, oil content and iodin values, and 
other analytical data. 

The results obtained are discussed in detail, and, taking all things into con- 
sideration, the authors are inclined “to think that Hickory King and Chester 
County are better than Brazilian Flour corn for the manufacture of starch and 
glucose in South Africa, as at present they are so much more easily procurable 
In quantity, yield almost as much glucose, and have a smaller loss in grinding. 
Both Hickory King and Chester County are more easily grown on the average 
soil, and yield more heavily than Brazilian Four corn.” 

Hcpoi*t on the maintenance and Improvement of the quality of Egyptian 
cotton and the increase of its yield, H. M. Leake (Cairo: Oovt, Preaa, 1020, 
pp. /F-f-58, pi. 1). — The author reviews the economic conditions influencing the 
determinatioii of value of the raw material in the cotton trade of Egypt, out- 
lining what he deems to be the fundamental considerations for the development 
for a sound iK)licy on the part of the producer. 

From a research standpoint, four primary lines of investigation, including 
economic, botanical, agricultural, and commercial are recognized, together with 
certain collateral lines comprising entomological, mycological, bacteriological, 
and physical investigations. These lines are discussed, and the essential points 
of an organization for the development and introduction of improved cottons 
on a commercial scale under conditions which will maintain a sufficient degree 
of purity, are indicated. He concludes with recommendations leading to “ the 
maintenance and improvement of the quality of Egyptian cotton and the 
increase of Its yield.” In summarized form, these are as follows: 



mi.1 


FIELD CBOFS. 


435 


Maintenance of the purity of Sakel ; the establishment of one or more types 
with the same intrinsic merits of Sakel, but with an improved vejret alive habit; 
the maintenance of the present classes by a system of purification and establish- 
ment of pure races; the development of types agriculturally better suited to 
the environment, including the demarcation of type tracts; the development of 
a class of cotton superior in quality to the best Sakel ; the division of the 
country into districts determined as far as iwsslble by climatic considerations, 
and each with Its experimental farm; the establishment of a seed farm in each 
district so defined ; and the introduction of a system of licensing persons desir- 
ing to introduce new varieties. 

Report on cotton experimental work in Mesopotamia, 1918 and 1919« 
R. Thomas (Mesopotamia Agr. Dir., Cotton Expt. ^Vork Rpt,, 191S-19, pp. 59^ 
pis. S ). — This report presents detailed descriptions of variety, date of planting 
and cultural tests, and work with cotton selections conducted at Bagdad, 
Amarah, Bnqubah, Illllah, and Mosul in Mesopotamia, and discusses at some 
length the possibilities of M(‘Sopotaiiiia as a cotton-growing country. Consider- 
able tabular data. Including soil analyses, meteorological rwords, valuation and 
spinning tests of the 1918 crop, and detailed notes on the varieties and selections 
used in the various tests are appended, together with an outlines map of 
Mesopotamia, indicating principal cities, perennial irrigation areas, and rail- 
roads. 

How to compute lint cotton yields, W. E. Aykes (Prog. Farmer. .5.T (1920), 
No. S7, p. 1525 ). — A contribution from the Mississippi Experiment Station pre- 
senting factors by whicli the average number of bolls on 30 ft. of row may 
be multiplied in order to obtain the number of i>oiinds of lint per acre. Sepa- 
rate factors are indientod for each of 15 standard varieties when planted in 
rows 3. 3.5, 4, and 4.5 ft. in width. 

Native fiber plants, G. Setxerouen (K. Lnndthr. AkaO. Hancll och Tidskr., 50 
(1920), No. 4* PP' 255-259, figs. 14 ). — An article, in continuation of one i)revioiisly 
noted (E. S, R., 43, p. 828), discussing tlu' value and uses of Eriophorum vagi- 
natiim, E. angnstifolium, E. lafifolium, Tgpha latifolia, Cirskan palustrc, Halix 
peniandra, and Populus tremnla as sources of fiber. 

Flax growing experiments [in Ireland], 1915-1919 (Ireland Dept, Agr. 
and Tech. Instr. Jour., 20 (1920), No. 5, pp. S51S01). — A*aricty tests and breed- 
ing work with flax, conducted during the period 1915-1010, are reported Fer- 
tilizer tests supplementing those previously noted (E. S. U., 38, p. 33), \vere also 
continued during the period. The results obtained in fertilizer tests from 1901 
to 1915, inclusive, are presented, and may be summarized as follows: 

Applications of potassium salts gave profitable increases, kainit and potassium 
chlorid proving better than the sulphate. These salts gave similar r(‘sults 
whether api)lie(i in winter or at the time of seeding. Where used in conjunction 
with 0.5 cwt. of ammonium sulphate, dressings at the rate of 1.5 cw^t. of potas- 
sium chlorid proved more profitable than 1 cwt. 

Phosphatic fertilizers, alone, with potassium, or as part of a complete mixture 
encouraged weed grow’th at the expense of the flax, and their use was almost 
invariably attended by a loss, and very frequently even with smaller yields of 
scutched flax. The use of agricultural salt was not remunerative. 

The varied results obtained from tlie use of slow-acting nitrogenous fertilizers, 
such as rape meal, when in a mixture wdth kainit did not recommend their uses 
in preference to either kainit or potassium eWorld alone. The use of ammonium 
sulphate alone proved less profitable than w^hen combined with potassium 
chlorid, or potassium chlorid alone. Lime applied to the preceding crop of oats 
following sod gave increased yields of flax. Applications containing soluble 
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potassium fertilisers were the only kinds that prevented the flax sprouts from 
yellowing. 

Flax culture iu northern Africa, L. Dxtcfxueb (Imi, Colon, Marseille, But 
Matures Grasses, No. 4 (1920), pp, ISS-^l^.—An article discussing the field 
practices and cultural methods deemed best for growing flax in northern Africa 
and describing varieties considered most profitable for the region. 

The culture of oil crops in Finland, G. Gbotenfeit (Lmidihr. Styr. Meddet 
iPMand], No. 129 (1920), pp. 57, figs. 5/).— The possibility and imiwtance of 
growing oil crops In Finland are discussed, and directions for the culture of 
flax, hemp, and several cruciferous oil crops, including rape, turnips, and 
mustard, are given. The methods of extracting oil from the seeiis of these 
crops and of preparing it for market are describeti. 

The Kesearch Institute for Potato Culture, H. W. Wollenwebbb (Dent. 
Landw. Presse, ^7 (1920), No. 41$ PP ^97, 298, figs. 5). — This briefly describes 
and illustrates the activities of the German Research Institute for Potato Cul- 
ture, located in Berlin-Steglitz. 

I*otato experiments in Bavaria, 1017-18, H. Hampp (Landw. Jahr'b. 
Bayern, 8 (1918), No. 11-12, pp. 750-75.0). — This reports results of variety, cul- 
tural, and fertilizer tests of potatoes in Bavaria, together with surveys of tlie 
distribution of different varieties in tiie several districts of the State, and notes 
on the prevalence of the important plant diseases. 

Girdling exi>erinients with the potato, Bautu (Miii. Biol. Briehmmt. Land 
n, Foi'stw., No. 17 (1919), pp. 17-19). — Girdling or ringing potato stalks by wrap- 
ping wire several times around the stems about three or four leaves below the 
tops In such a manner as to inhibit the flow of sap is said to have produced a 
great increase In the nun)I)or of seed balls. The girdling did not afle<*t adversely 
the pnxiuction of tubers on plants so treated. 

Twentieth Century potatoes, J. Pkasfii (London: Cal)lc Printing and Pub. 
Co., Ltd., [1919], pp. 72). — A publication comprising a descriptive list of about 
817 potato varieties grown in the British Isles, indicating those immune to wart 
dlsc»?mes and giving the more important synonyms. 

Spraying Irish potatoes, II. W. Leiby (N. V. Agr. Col. Ewt. Circ. 103 (1920), 
pp. 14 $ pL 1, figs. 0 ). — This circular notes the contlniiallon of spraying experi- 
ments with the fall crop previously reported (E. S. 11., 41, p. rKH2), and reports 
results of t‘xperiinents with the early crop. Spraying with poisoned Bordt^aux 
mixture at four ijoints in eastern North Carolina resulted in a 2-year average 
increase of 71.7 bu. per acre over unspraycni plats. Spray formulas and brief 
instructions for their use on the early and late crops are included. 

The cultivation of rice In Southern Rhodesia, H. O. Munpy (Rhodesia 
Agr. Jour., 17 (1920), Nos. S, pp. 24 S- 24 O; 4 , pp. 820-324, pls. 0).— The paper 
deals with the methods of cultivation and the nature of the rice crop growm by 
the natives in Southern Rhodesia, and compares the Rhodesian practices with 
those followed in India and California. 

Modern rice culture from a technical and economic standpoint, H. Putte- 
MANS (Ann. Oemhlouit, 20 (1920), Nos, 7, pp. 315-325, figs. 4; 9, pp, 407-424, 
figs, 10). — This article points out the characteristics of the modern methods of 
rice culture practiced in the Gulf States of the United States, and discusses the 
successful use of American methods of rice culture in Brazil and Argentina. 

Preliminary report on experiments with wet rice in Krian, H. W. Jack 
(Agr. Bui, Fed. ^falay States, 7 (1919), No, 5, pp, 29B-S19, pis. 4)» — lSxi)erimettt8 . 
with rice, including variety and fertilizer tests, correlation studies, and breeds 
ing work, are reported, together with brief notes on the cultural methods prac^ 
|lced in the Federated Malay States, and diseases and pests attacking the crop 
in the region. 
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Eesalts of the c^orrelation studies indicated that a fairly sy sterna tic increase 
in the number of tillers per hill occurred as the number of plants i)er hill in- 
creased from one to four, but the number of spikelets per panicle tended to 
diminish, so that as the number of tillers increased the average yield per tiller 
decreased. If 10 per cent was allowed for ext>erimenta] error, the yield per hill 
and acre was not materially altered, as the mm)t>er of plants per hill was In- 
creased within the limits of from one to four plants. Plants on good soil 
transplanted hut once produced approximately one-fourth the number of tillers 
brought forth by plants transplant^>d and split up three times. Under like 
conditions the grain yield is said to vary, within limits, in direct i)roi>ortion 
to the number of transplaii tings, the optimum number in Krian being four. 
The number of tillers produced per plant was found to vary directly according 
to the space allowed per plant In transplanting into the fields, uj) to a spacing 
limit of 18 by 18 in. Spacing plants wider than this tended to produce too much 
vegetJitlon and permitted luxuriant weed growth. 

Growing and utilizing sorghums for forage, H. N. Vinall and K. K. Getty 
(17. S. Depi. Agr,^ Farmers' Jiul. 115H {J020), pp. S2, figs. JS ). — The environ- 
mental adaptations of sorgliuiu are described, and cultural m<‘th<Mls and held 
practices considered best in growing the crop are outlined. Tlie utilization of 
forage sorghums for hay, fodder, silage, pasture, grain, and soiling purposes 
is discussed In some detail, together with brief notes on prussic-acid poisoning 
In sorglnims, disi'uses, insect pests, and composition and digestibility. Tlu' 
principal sorghum-producing areas in the United States are shown on an outiino 
nmp ami the most reliable "Narieties for grain and forage indicated for ea(‘h. 

Cane plant material, C. W. Hines {Facts Afmit Sugar, 10 (1920), Nns> 17 f 
pp. im. fig. 1; IS, pp. So2, SftS, figs. 2; 19. pp. 272, S72, figs. f^>).~^Tlie author 
diseus.ses the different means of propagating sugar cams and outlines methods 
of select i<»n, preparation, and planting applicable to both tropical and sub- 
tropical regions. 

J*roper width of row's for sugar cane, W. E. Oimss (AVr. Indus, y Agr. 
Tueumdn, 10 (1919), No. 5-0, pp. 87-100, fig. 1; also in La. Vlantvr, 65 (1920), 
No. 15, pp. 223-235, fig. 1 ). — Tliis describes experiments with sugar cane at the 
Tuenmfin Experiment Station, giving the yields of cane and sugar from several 
varieties in rows spaced at distances ranging from 0.9 to 2L4 meters (o to 7.9 
ft.) apart, during the period 1916 1019. Conclusions from the results obtained 
may be siiiirmiirlz(Hl as follows: 

Altliough v\'ith plajit cane greater yields were secured with narrow rows, 
the yield of cane and sugar per hectare during the four years was np])roxi- 
mately the same for all widths l)etween 0.9 and 2.1 meters. The yield per hec- 
tare decreased in rows farther apart than 2.1 meters. 

The average weight of stalk depended on tlie width of row; It was always 
greater In tlie wider rows, and less wdth rows closer together. The narrow 
rows always gave quite thin canes. No effect of the wddth of the rows on the 
richness of the cane could be observed. 

The author recommends that the grower plant cane in rows as close together 
as will permit of mechanical cultivation under his conditions and with the type 
of machine he employ su 

Paper mulching for cane, C. F. Eckakt (Facts About Sugar, 10 (1920), No. 
20, pp, 392, S9S, figs, 5).— The use of paper mulches on sugar cane at the Olaa 
plantation, Haw'^ali, Is reported to have resulted In a large saving of labor and 
increased yields. The procedure consists of laying a strip of asphalt-saturated 
bagasse paper from 24 to 86 in. In width on the cane row, the young shoots 
penetrating the paper and emerging, while all the grasses and weeds are 
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smothered. To function properly, the paper should possess a dry*test bursting 
strength not exceeding 20 lbs. per square inch and 6 lbs. bursting strength after 
immersion in water for 10 minutes, and allow a stand of at least 100 shoots 
per 100 lineal feet at the end of the second week after placing. 

The comparisons of mulched v, unmulched plats showed the labor require- 
ments per acre for the first hoeing to be 2.26 men for cane treated wltli 36 in. 
mulch, and 3.54 men for 24 in. mulch as comi>ared with 7.62 men with un- 
mulched cane. This represented a saving of 68.5 per cent for the 24 in. paper 
and 70.3 per cent for the 36 in. paper. The second hoeing is said to have re- 
sulted in a saving of 20.2 i>er cent of labor with the 24 in. and 305 per cent 
with the 36 in. paper. 

Plats niul(*hed with 36 in. paper for the 1918 crop were harvested and left 
witliout further treatment for the 1920 crop. Although the mulch had disap- 
peared, the residual efCect was noticeable; the mulched plats showed savings 
of 22, 22, and 28 per cent of labor for the first, second, and third boeings, 
respectively, as compared with plats not mulched for the 1918 crop. The sav- 
ing of total hoeing labor has ranged from 30.2 per cent with 18 in. paper to 
68.6 per cent with 36 in. paper. 

The process is considered to be particularly advantageous for wet conditions 
where wecnl growth is vigorous, and its value as a plantation practice is pri- 
marily dependent upon the availability of labor for hoeing purposes. Paper 
mulching is not recommended for nonirrigated plantations with plentiful labor 
and few weeds. 

The cultivation of sugar cane in Queensland, H. T. Easteuby (QveenBland 
Buk Sugar Expt, Stas, But, $ (1920), pp, 45, figs, H), — Cultural methods and 
field practices employed in growing sugar cane in Queensland are discussed, 
together with notes on the climatic adaptation of the crop, insect pests, and 
diseases, and instructions on clearing land and mixing fertilizers. Analyses 
of the important commercial varieties grown in the State are tabulated and 
the princiiml sugar districts briefly described. 

Sweet potato culture in Arkansas, C. Wool, set (Ark, Agr. Cot. Ext. Ctre, 
90 (1920), pp, 1-20, figs, 11). — discussion of field practices and cultural meth- 
ods approved for growing sweet potatoes in Arkansas, together with informa- 
tion on harvesting, storing, and marketing the crop, and brief descriptions of the 
more important commercial varieties. 

Experimental tobacco work in Pennsylvania, O. Olson (T'ohacco, 70 
(1920), No. 18, pp. 4, 5, 8, f(gs. 6). — ^An article describing tobacco exi>eri- 
ments conducted by the Pennsylvania Experiment Station in cooperation with 
the U. S. Department of Agriculture, and including improvement of yield and 
quality of Pennsylvania cigar tobacco, seed breeding, fertilizer and curing ex- 
periments, and adaptation and hybridization studies. These experiments have 
been previously noted (E. S. K., 38, p. 36; 43, p. 533). 

Cuba’s tobacco industry, H. O. Neville (Cuba Rev., 18 (1920), No. 10, pp, 
18-31, figs. 17; atso in Tobacco, 70 (1920), No. 20, pp. 10-14, figs. i7).-— The au- 
thor outlines the varying characteristics of the tobaccos produced in the Vuelta 
Abajo, Semi Vuelta, and Vuelta Arriba sections of Cuba, describing the soils 
and detailing the methods employed in growing the crop and preparing the 
leaf for market. 

The westward movement of the wheat-growing industry In the United 
States, L. B. Schmidt (Iowa Jour, Hist, and Politics, 18 (1920), No. 3, pp. 396- 
This paper traces the westward trend of the wheat-growing Indxistry 
from the colonial period until the first decade of the present century, and dis- 
cusses the relative influence of the factors of increase of population, develop- 
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ment of transportation, governmental land policy, improvement of farm ma- 
chinery, the growth of domestic markets, and expansion of foreign markets In 
hastening the rapid movement of the industry from the Atlantic Coast to the 
Noith Central region. 

New wheat varieties (Amer. Miller, 48 (1920), No, 11, pp, 1197, 1198 ). — The 
ai'tlcle comprises a brief summary of the work of the State experiment sta- 
tions in breeding and Introducing new wheat strains. 

Survey of our cultivated wheat varieties, D. Thoost {Cultura, S2 {1920), 
No. 382-883. pp. 226-244).— A chronological account of the origin of the native 
and introduced wheat varieties grown in the Netherlands. 

A classiAcatioii and detifiled description of some of the wdieats of Aus- 
tralia {Aust. Inst. Sci. and Indus, liul. 18 (1920), pp. 48 , pis. 5 ). — This bulletin 
presents a provisional scheme of classificathm and key to the Australian wheat 
varieties, defines the botanh-al and agricultural characters distinguishing the 
classes and typos, and describes 46 of the more important commercial varieties 
of common and durum wheat grown In the Commonwealth. 

Commercial agricultural seeds, 1020 , C. D. Woods (Maine SUi. Off. Insp. 
98 (1920), pp. 89~lt2 ). — The results of examinations of samples of seed in 1920 
are reported, together with a list of noxious weed seeds. 

The New York seed law and seed testing, M. T. Mttnn (New Yoik State 
Sta. Bui. 476 (1920), pp. 3-28, fws. 4: ahndged ed.. pp. 3-15).— This publication 
(mflines the main features of the New York seed law, effective July 1. 1920, 
requiring the labeling of agricultural seids intended for sale within the State 
of New York for seeding purposes within the State. The law requires that 
each lot of seed carry a statement, tag, or label bearing the following informa- 
tion ; The commonly accepted name of such seed; the approximate percentage, 
by weight, of purity; the percentage of weed seeds; the name of each kijid of 
the seeds of noxious weeds; the percentage of germination, togellun* with the 
montii and year when the test was made; and the full name and address of 
the vt'iulor. Slight modifications are required in the case of mixtures or siw- 
cial mixtures. Suitable forms for labeling the three distinct classes of seeds 
provided for in the law are illustrated. 

The author discusses in some detail the various provisions of the law con- 
cerning cxomi>tions, seed inspection, law enforcement, and duties of seed mer- 
chants, and includes the rules and methods of scM^d testing adopted by the State 
seed testing laboratory. 

Principal noxious wet^ds of Kansas, H. F. Robekts (Kansas Sfa. Circ. 84 
{1920), pp. 19, figs. 10 ). — ^This circular describes the plant and manma* of its 
dissemination, and indicates approved methods of eradication of the principal 
noxious perennial weeds of Kansas, including buckhorn, Johnson grass, bind- 
weed, quack grass, and Canada thistle, and the principal noxious annual w’oeds, 
including dodder, Russian thistle, cheat, foxtail, and crab grass. 

Report of Wee^ds Commission, S. A. Bedford, (t. Walton, and H. B. Brown 
(Manito'ba Dept. Agr. and Immigr. Ann. Rpt,, 1919, pp. 4^-53, figs. 4; ahs. in 
Agr. Oaz. Canada, 7 (1920), No. 2, pp. 14^, 145 ). — This comprises the fourth 
annual report of the Weeds Commmission of the Manitoba Department of Agri- 
culture in the enforcement of the Noxious Weeds Act. The most successful 
method of combating Russian thistle was found to consist of double-disking or 
cultivating the grain stubble directly behind the binder and before the grain 
Is shocked. 

The spiH^ad of the puncture vine in California, E. Johnson {Calif. Dept. 
Agr. Mo. But., 9 {1920), No. 8, pp. $30-332, figs. 2 ). — Puncture vine (Tribulus 
terrestris), probably Introduced from the Mediterranean region, is reported 
89282*’— 21 4 
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as a troublesome weed in the fertile valleye and along the railroads In 
California. The plant produces numerous prostrate stems frequently 8 ft* 
in length and usually bearing 5 burs at each Joint. The burs possess two or 
more sharp spines which often pierce bicycle and automobile tires, besides 
inflicting severe injuries on all classes of live stock. Intensive fanning prac- 
tices will control the weed on cultivated lands, but more adequate measures are 
deemed necessary for waste land and along highways and railroads. 

HOETICULTUEE. 

The calendar of garden operations (London: Ourdners* Chron , Ltd,^ 1920, 
rev. and enl., pp. [6]+J74, figs. 38 ), — monthly calendar of garden operations, 
based on the original work compiled by Joseph Paxton in 1842 but revised and 
enlarged to include modern practices. 

Analyses of materials sold as insecticides and fungicides during 1020, 

0. S. Cathcakt and R. L. Willis (New Jersey Stas. Bui. S4S (1920), pp 5 20 ). — 
Results are given of analyses of Paris green, lead arsenate, calcium arsenate, 
Bordeaux mixture, llme-sulpbur solution, soluble sulphur compounds, nic^otin 
preparations, and miscellaneous materials sold in New Jersey during 1020. 

Report of the horticulturist, C. A. McCue (Delaioare Sta. Bui. J25 (1919) t 
pp. 19-24) — In connecliou with long-continued study of varying fertilizer treat- 
ment on the growth of the peach, soil temperature data have l)(‘on recorded in 
the form of graphs. A study of the graphs of semidatty soil temperatures in 
the concrete pits sho’vvs tliat there is apparently no correlation between soil 
temperature and fertilizer treatment. 

A list is given of varieties of poaches recommended for commercial trial. 
Relative to plums, It la conduded that few of the Eur())>oau plums ha\e any 
place in Delawaie horticulture. They are slow in coming into bearing and 
subject to serious attacks of brown rot Of the Japanese plums, Wickson, 
Orient, Sliiro, and Purple Flesh are promising for the light sandy soils of the 
southern part of the State. SAveet cherries continue to be disappointing. Of 
the sour cherries Montmorency strains are the most valuable. Quinces arc a 
failure, owing to fire blight. Pears have likewise sulTered seriously from 
blight. 

The cover crop study with apple trees has been interrupted owing to heavy 
infections of hairy root and crown gall. The peach cover crop work was re- 
ported in bulletin form (E. S. R., 41, p. 444). Recent observations on this 
work show evidence of a correlation between the diameter of trunk increment 
and yield. In view of other influential factors, however, trunk increment is 
not considered a reliable index of peach tree performance 

(Report on horticultural investigations at the Iowa Station] (Iowa Sia. 
Bpt. 19 J 9, pp. 31-S3, r»0-52).—A progress report on various projects for the 
year, continuing previous work (E, S. R., 41, p. 237). 

In efforts to secure a blight-resistant pear at the State fiuit-breeding farm 
at Charles City through the use of Pyrus ussuriensis, over 1,200 seedings are 
now grow ing which show marked hardiness and resistance to blight It Is stated 
that during the year one of these crosses produced fruit which perhaps will be 
as good In quality as Bartlett or Anjou. 

In the orchard stocks Investigation, a way to secure perfect rooting from 
the scion has been found- This is accomplished by girdling the union of the 
scion and seedling root with a piece of copper wire. When the graft Is planted 
in the spring, the seedling root starts growth and furnishes the scion sulhctent 
food to start its growth. As soon as the copper wire begins to cut through the 
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outer bark and into the cambium layer the plant food returning from the leaves 
Is prevented from going down to the root. The accumulation of carbohydrates 
at the girdle induces root production, and consequently the scion soon estab- 
lishes itself on a root system of Its own. The discovery is considered of value 
In other Investigations with tree fruits. 

In the soli management experiments at Council Bluffs, yields per acre for the 
period 1911-1919 have averaged for Northwest Greenings as follows: Glover 
sod, 410 bu. ; clover crop, 405 ; clean cultivation, 880 ; and blue grass sod, 230 bu. 
With Grimes the corresponding yields were 360, 300, 290. and 200 bu. per acre. 

Tests of horticultural crops [on the Newlands, Nev., Experiment Farm 
in 1019 ], P. B. Hkauley (17. K. Dept, Agr., Dept, Circ, 136 (1920), pp, 15-16*).--- 
Continuing previous work (E. S. R., 43, p. 437), an experiment was conducted 
to determine the value of acid phosphate as a fertilizser for tomatoes. The 
data given are inconclusive owing to the serious loss of plants by Pusarium 
blight. No evidence has been pocured thus far indicating any relationship 
between the addition of the phosphate and the loss of the plants by blight. 
Data are given on a variety test of sweet corn, and a record Is also given of 
the blossoming dates for the four years 1916--1919 of fruit varieties in the farm 
orchard. Lists are given of varieties of fruits recommended for planting on 
the Ncwlaiids project. 

Report of the horticulturist, T. B. McClelland (Porto Rico 8ta, Rpf. 1919, 
pp. 16-21, pis. 5).— Inve.stigations in 1019 were continued along lines previously 
noted (B. S. R„ 44, p. 2S5). 

Of 34 seedlings from grafted Cambodlana mangoes that fruited during the 
past two seasons, 7 came true to the parent type. Among those which differ 
from the parent type are found some variations which prove objectionable; 
other varhitlons may not be so considered. It is again concluded that the 
chances for swuring good seedling varieties from Cambodlana are good enough 
to warrant planting the seed. The Itamarca mango continues to show itself 
a very prolitlc late variety. Notes are given on the Brindabanl vaidety, which 
fruited for the first time at the station in 1919. Tlie fruit is only of fair quality, 
and the major part of the crop was diseased, apparently with anthracnose. 
Experimental shipments to the States of mangoes packed in boxes filled with 
ground cork and without refrigeration were unsuccessful. Approximately two- 
thirds of the fruit was found rotting on Its receipt, 10 days after picking 
With mangoes wrapped in orange papers, packed in a well ventilated crate, and 
refrigerated on the boat, there was a decay of only 8 per cent 10 days after 
shipment. 

Among recent results In the vanilla investigation It was found that where 
bnt 2 ppds per cluster were allowed to develop the vine made sufficient new 
growth for the production of a greater number of pods the following season. 
This was not the case where 4 and 6 pods per cluster were allowed to develop. 
The same relative sequence as for the preceding crop was maintained as to the 
weight of the average production per vine and of the average pod ; the greater 
the number of pods per cluster the lower was the weight per pod, but the higher 
the weight of total production. Observations made on the appearance of the 
vanilla pod Just prior to splitting show that the pods have an oily appearance 
on the average about a month before splitting, although this time was reduced 
to a few days In some cases. The olliness extends from about one-third of the 
pod's length to nearly the whole. As maturity Is approached the pod assumes 
a mellow appearance, as though the oil had soaked in. A preliminary experi- 
ment Indicates that coring should take place promptly after picking. Studies 
of different methods of curing are being continued. 
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The results with aerial vanilla cuttings confirm those previously noted. 
The development of roots Is much more rapid If the lower pari of the cutting 
is covered with leaf mulch. Nine cuttings that had been suspended for over 
a year had slowly made long aerial roots in their effort to reach the ground. 
When these cuttings were placred on the ground and the lower portion of each 
covered with damp leaves new active root growth started in a few weeks* 
time. 

At a little more than four years after date of planting the seed of Robusta 
coffee, which is now so largely grown in Java, it was found that about 60 per 
cent of the most favorably located trees wtTe in production. This crop averaged 
nearly 2 liters of coffee cherries per finiiting tree. Of several leguminous trees 
now being tesied as shade trees for coffee plantations, (JliruHdia macula ta is 
proving to be so satisfactory that it is being distributed to coffee growers. 

Individual records on the yields of cacao trees arc being continued. In the 
youngest plantation a little less than half of the trees fruited at five years 
from see*l and averaged a little less than 6 pods per tree. 

Varietal and cultural tests of vegt'^tables were continued during the year. 
The Lady Washington and Navy beans, which were not tested the previous 
season, ranked with, or surpassed, some varieties grown locally. They did not* 
however, etiual in yield the Porto Rican white bean, which was exceeded only 
by the black Vene/iUelan bean. Among the plants of the latter, which is of 
very late maturing habit, an early maturing strain has been found and is being 
propagated for testing. Varieties of locally grown and imported Lima beans 
were planted, some of which, when analyzed by the Food and Drug Inspection 
Laboratory of the Bureau of Chemistry, IT. S. D<*partinent of Agricultiu*e, 
were shown to be rankly poisonous. Several varieties of tomatoes were tested, 
and Mack Prolific (F. H. B. 23572) proved of excellent Quality. 

Among the ornamentals being tested at the station a plant of Tliumhenjia 
erecta ewruica has developed a sporting branch In whose flowers the rich 
purple of this variety is replaced by lavendar. The name lilacina is suggested 
for this variety. It is being propagated for distribution. 

[Report on vegetable and fruit brecdingl, W. l\ Snydeb {Porto THco Sta, 
Rpt, pp. 25 - 28 ). — Plant breeding work was resumed on December 30. 

1918, with the return of the author from military service. 

A cross has been made between the Greater Baltimore and native tomato 
with the view of securing a large fruited tomato having the vigor of the 
native variety. Crosses have also l>een made between introduced kinds of musk- 
melons and a large, very vigorous, native variety. Data are given on cultural 
tests of several tomato and melon varieties. A trial of a cross between the 
native white and Early Adams corn gave an average of three ears with a total 
weight of 13 oz. per hill of two stalks. This yield was inferior to that of the 
native corn, but better than the yield of sweet corn varieties from the States. 
Thus far, white Cariaco corn from Venezuela has given the best results as a 
table corn. 

Work with grapefruit Included bud selection with the view of securing desir- 
able strains and crossing between the Duncan and Triumph varieties. About 
100 reciprocal crosses were made. Selections of the Chamaluco banana were 
made with tlie view of securing wilt-resistant strains. Some of these selections 
after exposure in a disease-infested field remained vigorous and healthy and 
will be further tested. 

Artificial maturation of fruits, O.-L. Gatin {Jour, Apr, Trap,, 19 ( 1919 ), 
No. 159, pp. 256^260),-^An incomplete posthumous paper prepared by the author 
in 1914 is here presented. It briefly reviews Gerber*s study of chemical changes 
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during the ripening of fruits (IS. S. R., 9, p. 1025) and the work of more recent 
American investigators in ripening dates and persimmons. 

Alexander Lucas, a variety of pear successfully introduced into Sweden, 
C. Lind {K. Landthr, AJead. Handl, och, Tidakr,, 58 (1919) ^ No, 2y pp, 57, 58; 
aba, in Intcmatl, Inst, Agr, [Rome], Mernatl. Rev, Sci. and Pract. A(ji\, 10 
(1919), No. p. 910).— This variety, introduced from Germany into Scania, 
Sw^eden, in 1911, has proved a satisfactory late-kccping i)ear. Under ordinary 
cellar conditions the pears keep in good condition up to Christinas, and in 
cold storage they ke<?p well through February of the following ytnir. 

Muscadine grapes: Culture and varieties, W. J. Young (South Carolina 
IM. 205 (1920), pp. 48, figs, i.9).— This bulletin, based in part on Ihilletin 132 
(B. S. R., 19, p. 740), discusses the botanical characters and classlllcatlon of 
Vilia rotvndifolia and V. mmiaonia grapes, their climatic and soil requirements 
and distribution, planting, cultivation and fertilization, pruning and training, 
harvesting ami handling tiie crop, pollination, the production of improved varie- 
ties, propagation, and diseases and insec'ts. Detailed des(rii>tions are given 
of ti»e Eden, Flowers, James, La Salle, Memory, Mish, San Jacinto, Scuppernong, 
and Tliomas varieties, with brief notes of 16 other varieties, 

PORESTEY. 

Care and improvement of the farm woods, C. R. Ttixotson (XJ, S. Dept. 
Agr., Farmerfi* Bnl. 1171 (1920), pp. 27, figa. 7). — This discusses the typos of 
farm wof)ds, the essentials of a good woodlot, improvement cuttings of various 
kinds, pasturing of farm woods, tire protecdlou, insects and fungi, care in logging, 
and methods of regeneration. 

The forest flora of the globe, L. Chancebel (Flore ForeaiU)re du Clobc. 
Paria: Oanthier-Villara cf Co., 1920, pp. [//1+7.?S). — A practical treatise on the 
principal forest trees of the world with reference to their botanical and forest 
ehara cl eristics, ge^ogruphic distribution, habiUit, soil adapLati(ms, species and 
varieties, the constitution and properties of their woods, various products, 
silvicultural uses, and diseases and other enemies. 

The vegetative propagation of Hevea hrasilieiisis, ,T. G. J. A. Maas (Arch. 
RuhbcrcuU. Nrdcrland. Indie, 3 (1919), No. 7, pp. 279-287, pU. 8, fig. 1). — A sum- 
mary in English of a lecture delivered in Medan discussing tlm vegetative 
propagation of Hevea from a theoretical point of view, describing dilTerent 
methods applied in the vegetative propagation of Hevea, and giving tlu^ results 
of some experimental prt)pagation tests. 

The biology of the flower of Hevea brasiliensis, J. G. J. A. Maas (Arch, 
Rubberenlt, Nederland. Judie, S (1919), No. 7, pp. 288-312, pla. 5). — A study, 
with a summary in English, of the floral biology of Hevea trees conducted with 
the view of determining whether Individual trees are self-fertile or self-sterile. 

The pollination exi)eriments made indicate that self-fertilization does take 
place In certain trees, but that cross-fertilization Is the rule. lOven with cross- 
fertilization certain trees give few or no seeds; hence the desirability of start- 
ing a seed garden with budded trees from a good mother tree. 

Investigations regarding the formation of latex in Hevea brasiliensis, 
W. Bobilioff, jb. (Arch, ftubbercult. Nederland. Indie, S (1919), No. 8, pp. 374- 
407, figa. 2). — In continuation of a previous pa ran* dealing with the origin of 
latex vessels and latex (E. S. R., 42, p, 144.), the present paper gives special 
attention to the manner In which latex develops as it Is drawn from tlie tree. 
The paper U summarized in Englisli, 
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The reaction of the latex of Hevea braalliensis, W. Bobilioff, sr. (Arch* 
Huhhcrcult, Nederland, IndU, 3 (1$I9), No, 8, pp. 408--411), — A paper with Kng^ 
lish summary giving the results of analyses of fresh latexes from many trees 
of various ages. Contrary to the general opinion that the latex of Hevea has 
an alkaline reaction, the author found tliat tlie latex generally showed an 
acid reaction, with a neutral reaction in a few eases. 

DISEASES OF PLANTS. 

rUeport of the plant pathologist], T. F. Manns (Ddaivare Sta. Jivl, t25 
(1919), pp, 25-28), — In a study of sweet potato diseases carricHl on in coopera- 
tion with the Bureau of Plant Industry, V, S. Department of Agriculture, par- 
ticular attention was paid to soil pox, which is said to Ik* a typical soil disease. 
When once the land Inis become sick, It is ditriculf to remedy the trouble. 
Applications of iniinuro, lime, phosphorus, and coinbiiiations of these have been 
used with very little or no benetlcial results so for as <iecreasing the disease Is 
coiicerneil. 

Continued attention is being given to the di.seascs of the peudi and their 
control, and following up previous work (E. S. K., 41, p. 157) the author reports 
Injury to peach lr(H*s from the use of a tree ])rotector fastt'ncd to the trunk 
with wax. Quito a munbor of exiH*rimental trees died at the end of the second 
Slimmer, and others showed the hark injured about a poi*tion of the collar. 
The injury to the tr(H*s from this source is said to oomplicale somewhat the 
results of the inoculation experiments with yellow.s and little peach, since 
symptoms produced by the injury greatly reseuible those of these diseasi^s. 
Inoculations thus far with little peach material have given no infection. The 
author reports considerable losses during the last two seastms from blossom 
blight, which is due to the same fungus which causes brown rot. The disease 
is said to be diflicult to control by spraying, since the organism enters the 
blossom through the pistil. 

A brief description is giien of a collar root rot of apples whidi the author 
states is caused by the blight organism {lianlim atnvlovorns). 8un scald l.s 
associated with the collar rot, since the organism is washed down the tree 
trunk and gains access in the openings cause<l by winter injury, resulting in a 
rapid collar rot. Since this disease is directly due to sun scald, hilling up 
about the trees Is recomm(*ndod, not only to pre\eut injury from sun scald but 
also the bacterial collar rot. 

[Report of the division of botany, Iowa StatlonJ (Towa Fitn. JRpt. J9W, pp» 
22-25), — Summary accounts are given of investlgation.s conduct'd in the de- 
partment of botany, the principal ones l)elng investlgntions of diseases of corn, 
oat rust, relatifai of barberry to stem rust, cabbage yellows, potato diseases in 
relation to sei*d and crop production, and bacteria in crown gall of apple. 
Detailtxl accounts of some of these investigations have been noted elsewhere 
(E. S. R., 41, pp. 49, 245; 43, p. 653). 

In the investigation of corn diseases more than 500 ears of field and a like 
number of ears of sweet corn were submitted to tlie germfnator test. Fusarium 
and other moid.s wore frequently found associated with the discoloration of 
grain, but n(»t in all cases. The grain was planted and observations made for 
disease symptoms, which will be reported later. It is stated that corn was 
extensively alTected by a disease producing purple blotches and spots on the 
leaf sheaths, and examination showed that within the loaf sheaths at these 
points there \vei;e large numbers of dead pollen grains and pollen sacs. These 
act as media for saprophytic organisms, which later enter the sheath tissues. 
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The Injury does not ordinarily develop until the host has begun to mature, and 
consequently it has little effect In reducing the yield. 

Department of botany, A. V. Osmun (Massachusetts Bta, Rpt. 1919, pt. 1, pp. 
lS(h-na ), — Progress reports arc given on various projects and plant diseases 
under investigation, Including lettuce drop caused by Sclerotinia Ubcrtiana, 
spraying experiments with celery, onion diseases, particularly smut caused by 
Xlrocystis cepulm, the optimum light requirements of plants, and weather con- 
ditions in relation to the development of plant diseases. 

Attention has also been given to the dying back of shrubs and trees during 
the summer, and as a result It is believed that the trouble can be traced to 
moderate injury from the severe winter conditions of 1917-18. Apparently the 
balance between roots and top was destroyed, resulting in the dying back of 
twigs and branches during 1919. Efforts were made to follow up evidence in 
regard to parasitism of Phoma on potatoes, but no cases of disease caused by 
this fungus were found and attempts to prtxiuce it by artificial inoculation were 
only partially successful. 

Miscellaneous notes are given on a number of plant diseases observed during 
the year. 

Kepoit of the imperial mycologist, P. J. F. Shaw (Apr. Research Insi, 
rum BcL Rpts,, 1917 - 18 , pp. 71 - 83 ). — This information is on the same general 
plan as the report for the previous year (E. S. R., 39, p. 14G). 

Rice iifra (Tylcnchus angmtus) can sometimes be conveyed by seed from 
an inf(*sted crop. Moisture, temi)eraturo, and starvation are influencing factors 
in th(* movements of nematodes. 

IJIaek band dis(»ase of jute (Corchorus capsutaris) proves to be due to 
Diplociia corchori, not hitherto snspectCMi of being more than an occasional 
parasite, thougli known as such since 1910. Root rot of sal trees was not 
definitely referred n) Polyporus shorect. Black thread disease of rubbiu* has 
invaded n(‘arly every plantation in Burma. 

Ohili die-back (Vcrmicularia capsid) was controlled by two sprayings with 
Burgundy mixture, one soon after the flowers set, the other two weeks later. 
Chili anthracnose has b<*en studied, Glwosporium piperatum and Coltetntri- 
chum nigrum proved to be Identical, the conidial forms of GlornercUa cinpuJato 
(G. pipvrala). A chili blossom and twig rot has been ld(*ntified as Clioane- 
phora cuvvrhiiarum, not previously known to exist in India, 

Fruit diseases Include apple root rot (RoseUinia sp.), apple cracking and 
branch Mister (Coniothecium chomofosporwn), fire blight (bacterial), papaya 
foot rot (Ppthium sp.), and peach ripe rot (Aspergillus sp.). 

Peanut Is attacked by true tikka (Cercospora persona ta) and a closely 
similar dis<*ase due to a Cercospora of undetermined species. Other diseases 
mentioned Include tobacco damping off (Pythium gradle), Rangoon bean dis- 
ease, formerly attributed (erroneously) to Phytophthora sp.. an opium poppy 
mildew (Rrysiphe polygoni), sugar cane “djamoer oepas” (a sclerotlal fungus, 
also infecting paddy), rahar (Cajanus indicus) wilt disease and t(»bacco tokra. 

Report of the imperial mycologist, E. J. Butlkk (Agr. Research Jnsl. Pusa 
Bci. Rpfs,, 1918-19, pp, 68S5), — Besides the subjects usually reported in these 
communications (see above), this includes a brief account of the second con- 
ference of mycological workers in India. 

Black band disease of *Jute was further studied. The late sown crop appears 
to be relatively immune to the fungus (Diplodia corchon), 

Apple and cherry rot continued to cause loss, but apple cracking and branch 
blister (Coniothecium chomatosporum) was not so severe as formerly. Apple 
mildew (Podosphmra sp.), probably the most widespread of the fungus dis- 
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eases of apple In Kumaon, extends rapidly during the month just previous to 
the break of the monsoon. Apple fly speck and sooty blotch (LeptothyrUm 
pomi) was decreased by use of lime-sulphur spray. Striking differences were 
noted In the susceptibility of different apple varieties to diseasei and to spray 
injury. Peach leaf curl {Exoaseus deformans), which had been serious in 
1918, was treated in 1919 with lime-sulphur, Burgundy mixture, and Berger^s 
lime-sulphur, all proving to be, efficacious, while one tree overlooked In spray- 
ing became covered with leaf curl. 

Chili (lie back {Vemuculavia mpsioi) treatment gave no definite results. 
Haliar {Vajanus indims) as a shading intercrop had a stunting cdTect. Chill 
blossom and twig rot {Choanephora cucurbitarum) was not observed during 
the year, this fact in connection with its prevalence during the previous year 
suggesting the importance of humidity to the devolopracmt of this disease. A 
new chili disease of unknown causation caused some loss. The trouble starts 
at the base of the forked branches, traveling upward and downward as a dull 
discoloration, tlm hark later becoming chalky-white. The injury is usually con- 
fined to parts facing south. The plants show a h‘uf cast from the uppeu* part and 
a gradual die-back. 

A disease of tobacco and papaya yielded the fungus Pythimi deharyanum, 
A disease of ginger has been referred to a new specdcs reported by Snbra- 
maniain, P. huilert Sugar cane smut {Vniilago sacohari) occurs only through 
tender and young eyes or injured older eyes, the hyplue entering the c^yes by 
way of the scale hairs hut not penetrating direclly the epidermis, a'lio disea.4 
of llangoon bean formerly supposed to be due to PhytopUthora is now thought 
to be caused by Boirytis sp. 

Rotting of stored i>otatoes is a serious problem in several parts of India. The 
trouble aj>pears to be connected with high temperature of the tubers at the 
time of storing. 

Wheat rusts (Purcinia iriticina and P. gramhm) were present, while P. 
fflumarum was absent. Practically every cultivated cereal grown near l*usa is 
attacked by one or more species of llelminthosporium. 

Two diseases of sugar cane from the Central Provinces appear to he idtmtical 
with diseases known as sour rot and red rot In Java, the latter form also 
occurring on jute (Corvhorus olUorius), 


Field experiments with tokra (Orobanche) on tobacco raised from seed ob- 
tained from Peshawar showed no higher immunity than did ordinary toi)acco. 

Comparative studies on Phytophthora sp. show P. terrestria to agree with P. 
parasitica, a’his species and another are said to have been found to attack 


coconuts in Jamaica, and the latter is said to cause coconut bud rot In the 
West Indies. Cultures of this fungus are said to prove its identity with 
Phytophthora palmivora (Pythium palmivorum). Work on the Phytophthora 
found on rubl»or has strengthened the view that all the forms hitherto found 
on this host In India and Burma belong to the one species. 

The brown spot of corn with suggestions for its control, W. H TisDAnc 
{V. S. Dept. Aar., Farmers’ But. mJ, (mO), pp. 9, figx. ^).-A popular descrip- 
tion IS Riven of the brown spot of com due to BhysoOerma eew maydis. This 
disease is cliaraeterized by the appearance of brown spots on the leaf, leaf 
sheath, and stalk, and In rare cases on the outer husks of the ears The dls- 
^se is ^lid to he serious, appearing abundantly throughout the southeastern part 
of the United States. High temperature with moist atmosphere favors the de- 
velopment of the disease, and if these conditions occur before the com plants 
aie mom than lialf grown the disease may do considerable damage. 

For tlw control of tills trouble the author recommends the cutting and pIowlnK 
under of cornstalks, crop rotation, and the obtaining of se^ S fmrn^ 
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picked from disease-free plants or plants ns nearly free from disease as 
possible. 

Wheat yellow rust outbreaks, 1914 and 1916, II. (I Mullee and K. Motz 
iFuhlint/s Landw. Ztg., 6G (J0J7), No. 2, pp. As rejeards tlie incidence 

and control of wheat yellow rust (Puccinia glumaruin), the author concludes 
that susceptibility of winter wheat results from arrest of j 2 ;nnvtb. This was 
due in 1014 and 1010 to soil dryness and cold riip:b1s. Favoring conditions in- 
cluded also temperatures favorable to tbe germination of the Uredospores. The 
influence of nitrogenous fertilizers was not made clear. Piiosphorus and potas- 
iuni fertilizers heightened resistance. 

Uniform rules and regulations for seed potato certification in the Pacific 
Coast States, IVI. B. McKat (Calif. Comn. Hurt. 3/o. Bui, 8 (J9W), No. 6\ pp. 
288- 20 J ). — Tilts includes a discassiou of inse<‘t pests and diseases of potatoes and 
law’s relating thereto, also regarding diseases of iitikiiown causation. 

Discussion of potato seed certification service, M. F. Baukus (Calif. Comn. 
Uort. Mo. Bul.j 8 (1010), No. 6, pp. 27^{-^80).— This is a discussion of the mean- 
ing of good potato secHl, its production, the organization of seed certification 
servh^e, inspection at th<‘ point of shipment, and the improvement of seed stock. 

Uniformity of rules and regulations of potato seed certification, F. l\ 
Tayi^ok ((UiHf. Comn. Hoit. Mo. Huh, H (1010), No. 6, pp. 280-2Sr,). --This in- 
cludes a review of potato S(‘ed certification work, desirable varieties, staiulanls, 
dlsQuali tying i)oinls, regulations, inspections, and certifications. 

lleversion and resistance of potato varieties to canker, O. Appel (Arb. 
Ces-Hl Ford Baurfi u. \ envend. Kartofjeln, No. 15 (1018), pp. 10, pi. /).— Dis- 
cussion of the behavior of certain potato varieties us regards resistance to 
cank(*r, and of the inheritance of this property, is given in conneetion with 
lists of \arieties said to he immune to potato canker or snsceplible thereto in 
various degre<\s. 

The ciiltUatioTi, composition, and diseases of the potato (dour. Bd. Agr. 
[London], Sup. IS (1019), pp. 115, pis. 25, figs. £).~"This supploment deals with 
the cultivuiion of potatoes, also with i»otato diseases, including the elVt‘cts of 
si^raying. 

Potato disescs, A. D, Cotton (pif 28-48). — This article purports to give a 
brief ar’couut of all the recognized potato diseases occurring in Britain, in- 
cluding late blight (Phpiophihora infestans), w'urt diseast^ (Spnchittrium mdo- 
hioticum), corky or powdry scab (Spongospora suhtcrranca), blackleg or black 
stem rot (Bacillus atrosiptivus), leaf curl (undetermiiuMl causation), dry rot 
{FusuHum carulcum), scab (Actinomyces .sp,), stalk disease (Srtcrotinia sclero- 
tiorum), Botrytis disease ill. cuicrea), black s]>eck scab or collar fuiigns (Corii- 
cium solani), violet root rot (Bluzocionia riolacea), pink mt (P. vrythroseptiea)^ 
VerticilUum disease (F, alhoairum) , sprain and internal rust si><>t (undeter- 
mined), skin spot (probably not Spimria solani), silver scurf (SpondyJocla- 
dium atrovirens) and “rust” (undetermined). 

The eausCiS of decay in potato clumps, u>ith special reference to the season 
1018, A. D. Colton and H. V. Taylor (pp, 48-60). — ^Thls paper, reporting in con- 
slderabh* detail the results of a preliminary inspection, deals wdth tlu» forms 
and causes of decay in potato clamps (storage mounds), including blight 
(Phytophthora infestans)^ freezing and flooding, blackleg (Bacillus atrosepH- 
ms), wet rot favored by heating, Fusariunj rot (F, cocruleum), and frost; w’ith 
causes of heating, as respiration (normal or due to injury, unripeness, or 
sprouting), or the heating activities of microorganisms; and with conditions 
favoring the production of heat, as moisture and lack of ventilatiou. 
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Practical suggestions offered include control of conditions At storing time 
(iDuturity, dr^^noss, and freedom from soil, unsound or diseased tubers or tubers 
which have been Hooded or frozen), and limitation of the size of enclosures, 
wljich should occupy a site that Is dry and well drained. 

Practical hints on potato upraying (pp. 6(M53). — The results of spraying 
experiments during a term of years are submitted, with suggestions regarding 
the care and use of spraying machines, instructions for making Burgundy and 
Bordeaux ndxtures, and suggestions regarding measures designed to prevent 
or check tlu^ spread of potato diseases. 

Hvport of the potato spraying trialSy t9J8, F. T, Brooks (pp. 63-^8). — ^Arrange- 
ments wcr ‘0 initiated to carry out on as uniform a plan as possible spraying 
experiinonts for the control of potato blight in different parts of the country 
in 1918. Tlie trials were conducted in four series, differing as to scale and 
pur]) 0 sc, as indicated. 

In most cases the average gain from spraying was about 1.5 tons per acre. 
Spray injury, oc’curring In several instances, was not in all cases explainable 
as to the exact mode of 11 s prodii<*lion. 

In smoky districts Bordeaux apparently caused somewhat less scorching than 
did Burgundy mixture. The later sprayings were the more effective, thrw* appli- 
cations, tliei‘cfore, being better than two, and one late spraying often being more 
effective than tin' two earlier si)rays. Kx<*ept perhai)s in \ery wet districts, the 
1 per cc‘nt s})ray was as effective ns the 2 per cent mixture. U'he three spra>ings 
at 1 per cent are regarded as better than tw^o at 2 per vent. 

Burgundy inixtur(‘s containing G to 7 Ihs. sodium carbonate instead of 5 lbs. 
per 40 gal., while usually harmless, apparently reduced scon’hing in smoky 
districts. 

Dry sprays, though not so effective as wet applications, are better than none. 
Tlu'y should l)o applied while llio dew* Is still on the lea^es. 

Soda ash and similar substances (wiffch arc practically \vn>shing soda wilboiit 
the water of crystallization) were used with succ(*ss in making Burgundy 
mlxlure. The incorporation of various adhesives, ns soft soap, soap powder, 
and glue, with the si>raying ndxture w^ns not very advantageous. 

Proprietary fungicides, tried on a limited scale, show’ed n great range in 
difference of effectiveness. 

l^ess scorching of haulms due to sjirays is attributed to greater care in mixing 
and less aphid injury than in former years. Most cases of scorching occurred 
in llH* vicinity of towms suppOhCdly polluting the atmosphere. Other factors 
discu.ssed as influencing blight are variety, soil, situation, and time of digging, 
especially during a wet fall season. 

OrtnshirL potato | u art disease immunity] trials, JV18, J, Snell (pp. 08-102).— 
The primary object of these trials was to test potato vai-lcties for immunity to 
w^art (Usoase. A derailed account Is given of the operations and their rcKSults, 
with lists of varieties su.sceplible (in various degrees), immune, doubtful, or 
I)revioiisly immune, with a descriptive and classified list of immune varieties 
as early, second early, or late. A discussion is also given of the difficulties and 
<*onfusion introduced hy the existence of synonyms. Disastrous effects are 
shovsrj to result from planting susceptible varieties. 

J*otaioes: Local immune rariety trials, J91S, J. f^nell (pp. 103-114). — ^In 
onhu- to obtain reliable information regarding the immunity to wart disease 
of potato \arieti<^s for districts other than that covere<] in the Ormskirk trials 
above noted, tests were carried out in those parts of the country where wart 
diseaso had become a serious menace to the potato crop. Thirty-six districts 
were selected, and the tests were made on both a large and a small scale* 
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From the tabulfttlon and discussion of conditions and results, It appears that 
among the Immune varieties are some of tlie Iieavlest bearers in cultivation at 
the present time. Tests of cooking qualities were also reported from several 
centers. 

Decay In potato clamps due to blackleg, R. G. Paine and C. M. Haenreleb 
{tfour, Min. Agr. {London], B7 {19B0)^ No. 7, pp. 78-80). — A description is given 
Of a form of soft rot, discovered at two farms near Spaulding, lAncolnshire, 
associated with a mixed bacterial population (Bacillus mescniericus, B. suhiiUs, 
and B. myvoidcs predominating), but attributed (on completion of inoculation 
tests) to the activity of B. atrosepticus^ which Is considered to be the organism 
causing blackleg. It is not known whether this organism initiated the trouble 
in the present case, though it wai? more common In the fields than during the 
previous summer. A discussion is given regarding the proper construction and 
ventilation of the clamps (storage mounds). 

Potato mosaic, I), Folsom (Maine Bta. Bui. 292 (1920), pp. 157-Wt, pis. 2 ). — 
Tills bulletin is based on investigations conducted cooperatively between the 
station and the Bur(‘au of Plant Industry, IT. R. Department of Agriculture. 
The principal results have already bi'cn noted (K. S. U., 42, p. 47; 43, p. 540). 

The composition of potatoes immune from wart disease, E. J. Russell 
(Jour, Min, Agr, [London], 27 (1920), No. 1, pp. f9-5i).~- Studies in which only 
a general comparison was possible are said to indicate that Ibe iiercontage of 
dry nmtter and of nitrogen in varieties immune to wart dis(‘ase is at least as 
high as in noninimune varieties, so that the immune varieties may be suhsU- 
tuied without loss in this particular. The data are not considered sufiicient 
to warrant coiuiairisons among the immune varieties. 

Treatinenl of e<*Iworni-iufcct<*d seed, P. R. IIladij^y (U. Dept. Agr., 
Dept. Viie. 186 (1920). pp. 12, 18).— An account Is given of experiments with 
neurato<l(^‘in footed iiotatoes used for seed. The pc^tatoes were treated by heat 
lor varying lengths of time and at different temperatures, after which the 
tubers were planted. The plantings were made in duplicate, and noninfected 
potatoes were planted every third row. 

It appears from the results tabulated that treatments of 30° C. (8tr F.) for 
24 hours and rxxssibly of 35° for 12 hours were beneficial and resulted in a better 
stand and higher yield. In general, prolonging the heat treatment or iiu-reas- 
ing the teiniieraturc to more than 40° had the effect of reducing the yield. 

Attention is called to the fact tliat there was a light infection in the check 
rows planted with noninfected tubm’S. It is not known whether this infection 
resulted from eelworurs originally In the soil, or in the seed use<l, oi* from 
migrations of eelwonns from the rows adjoining where Infected seed liad been 
used. 

Proilniinary investigations on a bacterial disease of tobacco, O. P. 
Dabnkll* Smith (Roy. Hoc. N. 8. ^VaU'S Jour, and J*roc., 52 {1918), pp. 
pi. 1 ). — A brief account of the results of attack on tobacco seedlings by 
Peronospora hyoscyami is followed by a discussion of an outbreak (supposedly 
favored by such attack) on seedlings of a bacterial disease attributed to Bacillus 
BoUinaccarum. Indications are noted that cultural differences olitalned with 
different strains of B. solanaccarum arise through differences of age or treat- 
ment of the culture.8. 

Blister canker and crown gall projects (lou a Sta. Ilpt. 1919, pp. 83-85 ). — 
Accounts are given of plant disease projects conducted under the pomology 
section of the station. It Is (?oiisidered that blister canker attacks principally 
trees which have been devitalised either by winter Injury or by overbearing 
during periods of drought. On other trees which are hardy the cankers cau 
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be controlled by removing the Infected portion and by painting the wound with 
lead paint to which corrosive sublimate has been added. 

A summary is given of the work on crown gall, a preliminary account of 
which has already been noted (E, S. R., 41, p. 348). 

Circumventing the pear blight, W. L. Howabd {Calif, Dept, Agr, Mo, Bnl,^ 
8 (1919), No. JO, pp. 60S, (JO-J).— In connection with the proposal to grow Bartlett 
pears, whicli are very susceptible to blight, on Surprise stock, which has proved 
to be perfectly immune, it is stated that the only Surprise tree of bearing age 
known to exist is located on the grounds of the Missouri Experiment Station. 
It is not yet known whether seedlings from this tree will be imiiTune to blight. 

Utilization of Suipriso scions on comparatively resistant Japaiie.se pt^ar roots 
Is discussed. It is thought that llio use of a hmg scion on a short root will 
cause the former to give out roots of its own sufliciently vigorous to permit the 
removal of the Japanese roots, or that these may be retained for a time without 
proflu('ti(ui of sproxits if planted rather deeply in the soil. After the desired 
shape has been secured the main brandies uray then he grafted to Bartlett. 
Tills arrangement, though it confers no immunity on the Bartlett branches, will 
make it impossible for the blight to kill any portion of the tree lielovv their 
union. 

Cranberry disease investigations in New Jersey during 1018, R. B. Wit.- 
cox (Avier. Vutnherry OrowvrH* Ahsoo. Proc. Ann. Conv., 49 {J9J9), pp. 16-21, 
fig. 1 ). — Owing to wi'atber conditions during the early period of high suscepti- 
bility, the proportion of cranberry rot was abnormally .small during tlie year. 

Fertilizer tests indicated that nitrogenous constitiuails tend to produce a 
luxuriance and tendorposs favorahl(» to disease and unfavorable to its control. 
These and other oliservations referred to evidenced the necessity for the regula- 
tion of growth and ft>r ventilation. 

Experinientalion on a small scale regarding the effects of gathering berries 
find storing them while wet wdth dew' sliow^ed that berries scooped and stored 
when wet undergo miK'h more rot than do those picked dry or picked and dried 
before storing. 

In si>raying experiments, definite results wore obtained in reduction of blast 
and control of scald or early rot w^hen applications w^ere made of Bordeaux 
mixture, one at the beginning of the flowwing period, one at its clo.se, and one 
two weeks later. The pi'incipal infection occurred during the rainy period of 
July 30 and 31, about two W’eeks after the period of blooming, the disease ap- 
pearing on the fruit September IG. A second but ligliter infection occurred 
following the rain of August 12. The greatest reduction was secured by spray- 
ing on the days preceding these tw^o rains, the application of July 29 being the 
most ciffective of the season. 

Indications are noted that bitter rot, or aiithracnose, can attack berries of 
fairly large size, provided w^et weather of a certain duration occurs. Dew is 
not sufliciently lasting to condition the disease. Spraying should be done Im- 
mediately before a period of precijfltation if practicable. 

Citrus cankcjr eradloatjoii in Florida, W. Nkwell (Vulif. Comn, Uort, Mo, 
mi., 8 (1919), No. 7, pp. 394-S99).— An account is givim with discussion of the 
early history of citrus canker and of attempts at complete control of the disease. 
These have now progressed so far as to show that a dangerous plant disease 
can be practically eradicated. 

Observations on citrus scab, W. V. Towxk (Porto Rico Sta. Rpt. 1919, pp, 22, 
Attention is called to citrus scab and the po.ssible relation of cultivation, 
use of nitrogenous fertilizers, types of soil, etc., to the prevalence of tlie disease. 
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Further investigatioiis on the eelworm disease of Narcissus, X K. Hams- 
BOTTOM (Card. Chron., S. scr., 67 U920), Nos. 1739, pp. 206, 207, Hus. 4; 1740, 
p. 218, figs. 4)- — This Is a lecture constituting the author’s account of investiga- 
tional work following up that previously reported (E. S. li., 43, p. 49) regarding 
eelworm disease of Narcissus and its ravages, with resultbig loss. 

Bulbs affected with nematodes may show merely an occasional spot, twisted 
foliage, or complete absence of foliage. Stuntecl or late flowers may or may 
not be due to nematodes, 

A discussion is given of remedial measures. Soaking bulbs In cold solutions 
of chemicals for one to four days produced no effect, as the solution did not 
penetrate the bulb. Bulbs kept In water at 100® F. were sterilijsed completely 
in four hours, nearly so In two hours. The apparatus described for treating 
bulbs with hot water is oiK?rated on the principle of circulating water from 
n boiler to a supply tank, then through two soaking tanks, and then back to 
the boiler. It will take 800 11)8. of bulbs at a time. Injury appearing in flowers 
due to the treatment occurrtHl only in case of the less mature bulbs. The hot 
water system is said to be an easy and effectual method for freeing Narcissus 
bulbs from eelworm, but the precautions given must be rigorously observed, 
esp(K*ially as regards correct and even temperature throughout the vessel. 
For this reason it may l)e iie(*essary to employ a special apparatus. No effective 
commereial sterilizer Is known. 

Oak fungus disease, oak root fungus disease, fungus root rot, toadstool 
root rot, or mushroom root rot, W. T. Hokne {Valif, Comn. Ilort. Mo. Buh, 
8 {1919), No. 2, pp. 6'}-6\S', /// 7 v. — Anvilkxria nuilen, more recently called A. 
pvtrida, Is said to be one of the most wide.spread and injurious fungi in the 
Pacific coast region, as it infects various kinds of roots or wfK)d lying in the 
soil, and may follow these within reach of living trees and shrubs and cause 
their death. In orchards the fungus usually develops from a center, spreading 
outward to cover extensive areas and killing even tlie replanted trees. Any 
of many spet'ies of trees and shrubs may bo attacked. Sngg(»stions and advice 
are ofl’erod. 

A brief report of the procei^liugs and recommendations of the interna- 
tional white pine blister rust conference held in Portland, Oregon, April 
23, 24, 1910, under the auspices of the Advisory Board of American 
Plant Patliologists, E. P. Mkinkckk {Calif. Dept. Agr. Mo. JSiiL, 8 (1919), No. 
8, pp. 44^'i-W)- — The recommendations of this conference, as embodied in 10 
resolutions, are here given in full. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Observations on the habits of birds at Lake Burford, N. Mex., A, Wkt- 
MOKE (Auk, 37 (1920), Nos. 2, pp. 221-247, pU. 3; 3, pp. 393-412). 

Keys to the orders of insects, F. Balfoub-Browne {Cambridge: Univ. Press, 
1920, pp. VII -^58, figs. 13).— -A key is given to the orders of insects, followed by 
keys to the families of Orthoptera, Uhynohota, Lepidoptera, Coleoptera. Diptera, 
and Hymenoptera. 

[Economic insects and their control in Illinois], W. P. Flint (III. Dept. 
Registr. and Ed., Div. Nat. Hist. Survey, Ent, Scr. Circs. [Jf] (1918), pp. 6; 
12]; S (1919), pp. 11, flgs.^7; 4f PP- 7i A99. 2; 5, pp. 9, figs. 4).— These circulars 
deal with (1) the more important insecticides and repellents, (2) chinch bug 
control, (8) methods of destroying grasshoppers, (4) the corn root aphis, and 
(0) chinch-bug barriers. 
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Entomology (Iowa Rpt. 1919, pp, 27-50). — In observations of the potato 
leafhopper it was found that there are only two generations a year, the first 
occurring on the early potatoes and the second on the late potatoes. In 1019 
they suddenly appeared on June 6 In large numbers on the potatoes and infested 
all fields that were In full leaf at that time, where they remained until the 
second generation in July took flight and spread to the late potato field as sud- 
denly and thoroughly as in the case of the spring migration. In no case was 
buriiing found except where leaflioppers were present, and the burning was 
always In proportion to the number of leaflioppers. It was found that a few 
larvae introduced into a cage would produce the burning. 

Work with onion tlirips, extending over a period of three years, was com- 
pleted. The most important i>oints determined were that the thrips are largely 
distributed from greenhouses and sheltered situations where they overwinter, 
and that they spread in ever-widening circles day by day from these centers 
until the whole area is infested. The most feasible means of control appears 
to be in cleaning up greenhouses and storage houses and eliminating piles of 
screenings and refuse onions so that they will not afford hibernating places. 

Investigations have shown that there Is present In practically every cornfield 
in the Slate a species of borer that is quite similar to the European corn borer. 
This is a native siHJCies that bores in smartweed and wild lettuce, and the sec- 
ond generation, when these host plants dry up or are destroyed, readily trans- 
fers to corn. It does not, however, occur in suflicleut numbers to be injurious, 
and apparently does not multiply in the corn. It passes the winter as a spotteil 
caterpillar, boring in the pith of the weeds and cornstalks, and appears to have 
two generations annually. 

Outbreaks during tlie year of the spring oankerworra, the army worm, and 
the variegated cutworm are noted. 

There was a large iiicrense in the amount of honey produced during the 
season, overwintering colonies producing 132 lbs. wliile the combless packages 
produced 111 lbs. The cost of wintering a colony of bees was found to be 
$7.40 and the total cost of a 2-lb. package $6.72. Ex|ieriments indicated that 
the flying weight of the field bees was about 82 mg., or approximately 5,500 
bees per pound. ** It was found that a bee readily carries half its own w^eight 
in nectar and that in extreme cases they might carry up to 80 i>er cent of their 
weight. Another series of tests indicated that a bee required about one hour 
for a round trip while gathering honey. These figures would indicate that 2 
lbs. of field bees could carry a pound of nectar an hour during a period of 
abundant honey flow. This would mean about 6 lbs, of honey per day under 
favorable conditions for such a sw^arm. Just what percentage of bees are avail- 
able for field work has not been determined, but at least 4 lbs. of field bees 
would undoubtedly be present in a strong colony. This would mean a maximum 
gathering of 12 lbs. of honey per day. About one-fourth of this w’eight will be 
lost by evaporation and consumptron, leaving a net gain of about 9 lbs. This 
agrees very closely with gains made by strung colonics under favorable condi- 
tions, and therefore tliese figures appear to be pretty accurately deter- 
mined. . • . 

“It was found that a bee gathers honey from only one plant at a time. 
Dandelions gave their maximum honey flow the second week in May, basswood 
during llie first half of July, while heartsease came pn the last half of August. 
Basswood honey was very abundant and the bees made big gains, but there was 
a great shrinkage, while on the other hand heartsease made moderate gains but 
the nectar was very thick and lost little by evaporation. The highest producing 
colony in the experimental apiary made 200 lbs., while the average was 143/’ 
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[ReiKftft of the] department of entomology, H, T. I^'kiinald and A. I. 
Boubnk (Massachusetts Sta» RpL 19J9, pp, Sla-S7a). — In reporting? upon the 
occurrence of Insect pests during the year, it is pointed out that in several in- 
stances the European corn borer was reported as working far outside its known 
limits of infestation. 

In potato-spraying experiments with arsenleals it was found that arsenates 
of lead, calcium, and magnesium are appanently equally good in ev(‘ry way 
except as to suspension quality and cost. The arsenate of calcium was found 
to settle to the bottom of the spray tank the most rapidly, magnesium arsenate 
being a little slower, while the lead arsenate remained unsettled mucli longer 
than the oilier two. Based upon average quotations for 1P19, the cost of 50 
gal. of spray for the lead arsenate used was 66 cts., for the ningnesium arsenate 
50 cts., and for the calcium arsenate 45 cts. In the tests conducted it was 
f(nind that the excess of lime required where calcium arsenate was used was 
supplied by Bordeaux mixture. 

Tests were made of Sulfoleum, which Is claimed to be a miscible oil con- 
taining a considerable percentage of sulphur in solution, in comparison with 
nicotin sulphate 40 per cent. The Sulfoleum was found to mix rapidly with 
water, and did not separate from it on standing even for some time. It was 
quite effective against plant lice, though not quite so effective as nicotin sul- 
phate. While it did injure tender foliage, the injury w^as not excessive, al- 
though sutficleut to make it a serious objection. It was found to be of some 
value when applied as a cluster-bud spray for the control of red bugs, and 
without injury in this case to the foliage. 

The green clover worm (Plathypena scahra Fab.) became extremely abund- 
ant during the summer and caused serious injury to beans, by strii>tung the 
leaves and entiiig inl<» the pods, almost everywhere in the Stat(*. Its work 
wiis first noticed In the ensteni part a little after the middle of July, and a 
week or so later was evident farther west. In control work cal(*iuni and 
magnesitnu arsenates burned the foliage badly, whereas lead arsenate gave 
entire suecess, particularly if applied before the leaves luid been badly riddh^d. 
It is pointed out that when this arsenical is applied when the pods arc nearly 
ready for picking they must be thoroughly washed before being marketed. 

Citrus thrips, W. Towfk (Porto Rk*o Sta, Upt. 1919, pp 2Jf, ;^J). — Obser- 
vations were made of thrips (species not staled) on grapefruit during the 
spring blossoming period. While the average number of thrips ijer grape- 
fruit bloom wa.s 27, no damage seemed to have resulted. 

Investigation of the nature and cause of the damage to plant tissue re- 
sulting from the feeding of capsid hugs, K. M. Smith (A an. AppL Biol,, 7 
(1920), No, 1, pp, 40-55, pi, 1, figs, 5). — “There are several species of capsid 
bugs [in England] which normally feed on the leaves and fruit of apple lre(^s, 
but only one causes any damage, 1. e., Plesiocoris fKgicoUis. This species pro- 
duces the death of the tissues surrounding each puncture in the leavi‘S made 
in feeding and on liie fruit produces great distortion and * russet ingJ There are 
three possible explanations of this damage: (1) A purely mechanical injury 
produced by the insect’s stylets in process of sucking, (2) the iiossibility of 
the bug acting as a ‘carrier’ of bacteria and by injecting these into the plant 
along with the saliva sets up a pathological state, (3) the injection of some 
secretion from the salivary glands which lias a violently toxic effect on the 
plant tissue. It was found impossible to reproduce by mechanical nutans the 
injury resulting from the feedipg of P, rugicoUis, also the fact that tlie other 
species of capsid bug feed in a similar manner and produce no injury militates 
stfongiy against the theory of mechanical injury only. As regards the second 
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theory, no bacteria could be discovered In microtome sections of either damaged 
plant tissues or the salivary glands of the bijg, and all attempts to reproduce 
the damage by means of bacteria failed. The third theory was proved to be 
the correct explanation by several experiments and observations. 

Experiments were made to try and reproduce the bug injury with various 
dilute poisons; in most cases a very similar appearance was produced in the 
foliage, but the attempts were unsuccessful in the fruit Itself with the exception 
of the very great retarding effect in the growth of the fruit, which is one of 
the results of the bug injui*y. By feeding tlie bugs on slices of potato instead 
of apple the same effect was produced but on a magnified scale. The salivary 
glands of P. rugicollis and of Lygus pabulmus^ a bug harmful to potato foliage, 
when placed on a freshly cut slice of potato in a petri dish, produced a violent 
reaction which killed much of the tissue surrounding the glands. The same 
experiment was carried out with the glands of one of the harmless apple-feed- 
ing bugs, Psallus amhiguuB, but these had no effect whatever on the potato. 
When the salivary glands of P. rugicollis were x>rlcked into apple buds, the 
shoots were killed within 24 hours. The salivary glands of P. ambiguus when 
similarly treated had no effect.” 

Observations were made showing the rate of exudation of sap from the 
bug’s puncture in the potato, and these are given for P. rugicollis and L. palm- 
linus. A list of common plants and fruit trees with their various reactions to 
the feeding of harmful bugs is included. 

The black fly of citrus and other subtropical plants, H. P. OricTz and J. 
Zetek (17. ,Sf. Dept Agr. But 885 {W20), pp. 55, pis, 11, figs, 7).— This is a sum- 
mary of the present status of knowledge of Aleurocautlnis woglumi Ashby, 
known as the black fly or spiny citrus white fly, based upon a review of the 
literature and investigations conducted by the authors in largo part In the Canal 
Zone from June, 1918, to August, 1919. This pest was Introduced into Jamaica 
from India on Infested food plants within the last 10 to 15 years, from which 
focus it has spread to Cuba, New Providence, the Canal Zone, the Ilepublic of 
Panama, and Costa Klea. It is thought to have been introduceMi into the Canal 
Zone between the years 1012 and 1914. 

“The introduction and establishment of this pest in widely separated areas 
has taken place through nursery stock or Infested individual food i>lants, in- 
cluding cuttings for propagation. Within a region this method of si)read is 
supplemented by the natural flight of the adults, by tlieir carriage on vehicles 
and trains, and on the clothing of persons passing or working among Infested 
trees. 

“The important food plants of this insect in the Canal Zone are Ardisia 
revoluta, various species of the genus Citrus, Coffea arabica, Eleais nielanococca, 
Eugenia jambos and E, malaccenHs, Lucuma mammosa and L, nervosa, McUcoccd 
bijuga, and Manpifera indica. This insect, under certain conditions, injures 
seriously plants Infested by it, but no plants killed by it have been found in 
the Canal Zone and Kepublic of Panama. 

There are six stages in the life history of the black fly, namely, the egg, 
thre(3 larval instars, the pupa, and the adult. The life history is not clear-cut, 
and there is a decided overlapping of stages. The length of time for the com- 
pletion of one generation ranges from 45 to 113 days. The duration of the 
various stages are: Egg, 11 to 20 days; first larval jnstar, 7 to 18 days; second 
larval instar, 5 to 30 days ; third larval Instar, 6 to 20 days ; pupa, 16 to 80 days; 
adult, probably 6 to 12 days. 

“ There is a great mortality In the various stages, only 22.5 per cent of the 
individuals of 790 eggs reaching maturity. The natural climatic factors that 
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tend to hold the Insect In check In the Canal Zone are drying out during the 
dry season and the heavy rains during the wet season, 

** Five species of coccinelllds and one species of Chrysopa have been found to 
be predacious on the various stagea of A, woglumi, but they are not as yet 
sufficiently abundant to be Important factors In its control. No internal para- 
sites were found. 

“The black tly can be controlled by contact Insecticides. Five and ten per 
cent kerosene emulsions, fish-oil soap at the rate of 1 lb. to 2 and to 4 gal. of 
water, and nlcotin oleate have given good results. 

“There is a possibility that this Insect may gain entrance into and become 
established in the United States, particularly Florida.” 

A list of 37 references to the literature is included. 

Gipsy moth tree»banding material: How to make, use, and apply It, 

O. W. CoLUNs and C. E. Hood (17. S. Dept, Agr, Bui. 899 (1920) ^ pp. 18, pis, 
7, fig^’ 4 )^ — This Is a detailed account of a tree-bnndlng material which has 
been perfected by the Bureau of Entomology working In cooperation with the 
Federal Insecticide Board. An account of the original formula and the results 
secured by it, by Burgess and Griffin, has been previously noted (P). S. R., 37, 
p. 258). The formula now in use, which varies somewhat in proportion and 
in the method of mixing from that given in the previous account, consists of (1) 
coaRar neutral oil having a density of 1.12 to 1.15 at 20* C. (OS'* F.) ; (2) 
hard coal-tar pitch, melting point at about 49®; and (3) rosin oil, known as 
first run “kidney,” having a viscosity of 52 at 100", tested with a Sayholt uni- 
versal viscosimeter. It Is pointed out tliat a neutral or nearly neutral coal-tar 
oil must he use<1, as coal-tar acids are sometimes injurious to trees, and that 
some rosin oils contain more free acid than others, those with the high acid 
content giving the best results. 

Included in the account of equipment used is a sectional view of a kettle 
(*r mixer of 25 gal. capacity with the detailed arrangement of the transmission 
and paddles for use in preparing the nuiterial. In discussing the application 
of the band.*?, a detailed plan l.s given of the tree-banding gun with its dimen- 
sions and the metals used. The account Includes a discusvsion of the value of 
handing trees in woodlands, along fences, or near stone walls; practicability 
of treating gipsj^ moth egg clusters and^of banding trees power spraying; 
resurfacing old btuiOs of gipsy moth tree-banding material ; behavior of cater- 
pillars beneath gipsy moth tree-banding material and Its elTect upon those 
crossing the bands; effect on bark of trees; value of banding apple trt^s located 
near woodland infested by the gipsy moth ; and species of insects against w hich 
it Is effective. Observations made of a nuniber of species of larvae found in 
woodlands wdiere bands were applied showed the following larvae to have been 
barred or having ventured Into the bands were unable to free themselves; 
Gipsy moth, brown-tail moth, white-marked tussock moth, rusty tussock moth 
(Nototophus antiqua L.), forest tent caterpillar, checkered tussock (Hnlisidota 
tesselUtris S. and A.), fall webworm, American silkw’orm (Tclca polyphemns 
Cram.), fall cankerworm, spring cankerworm, elm spanw'orm, and the green 
fruit worm. 

The cost of making and applying this material is said to be from 1.08 to 1.42 
cts. per linear foot, depending upon the width of bands used, whereas the sticky 
compounds on the market cost 2,56 cts. per linear foot. It Is pointe<i out that 
bands of this material may be retouched or resurfaced and kept In working 
condition each year with very small cost. 

Grapevine looper [IjygriB diversllineata HUbn.], D. Isbly (U. S, Dept, 
Agr, Bui $00 (1920)^ pp, pU, 4). — ^This geometrid has been knowm as a 
S9282®---21 5 
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grapevine pest for more than 70 years. In the present paper the author recOTds 
studies of its biology and control, conducted at North East, Pa., during the 
seasons of 1916 and 1917. The species is found in northeastern United States 
and southern Canada, and has been collected by the author in New York, Penn- 
sylvania, and Ohio. In addition to grape the author has observed it feeding on 
Virginia creeper. 

** There is one generation annually in the Erle-Chautauqua grape belt, winter 
being passed in the egg stage. Insectary records in 1917 show that eggs hatched 
from June 2 to June 15, inclusive. Field observations, while Indicating that a 
few individuals may have hatched a week or more earlier, showed that the great 
majority of the eggs must have hatched during the first two w^eks of June, con- 
firming the lnse(‘tary records. The hatching of larvie in numbers occurred 
about three weeks before the grape blossoming i>eriod in 1917. The duration 
of the fetHling period of most larvne was from 0 to 7 weeks, averaging 4C.12 
days. lYoparatory for pupation the larva secures itself by a loose web spun on 
a fold of a leaf or grape cluster. Two days are spent as prepupa and about 
10 as pupji. The moth emerges in midsummer and deposits eggs which hatch the 
ensuing year. 

It should be noted that the season of 1917 was a very late one, the grape 
blossoming period being about three weeks later than usual. It might he ex- 
pected, therefore, ihut in a normal season the larvfc would hatch in considerable 
numbers in May and the earliest moths might even appear in June.'’ 

The si)ecios is by fur the most abundant minor i)e'St of the grni)evine, but so 
far as the author has observed It has never caused serious injury except to 
gnipe arbors and garden vines. Hellebore and oilier insecticidt^s formerly used 
have been superseded by arsenate of lead. It was found that 1.5 lbs. of arsenate 
of lead powdered, or II Ib.s. of paste, to 50 gnl. of liquid was the minimum 
strength that would kill lurvje in all stages. 

A list is given of 20 references to the literature cited. 

The habits of the glasshouse tomato moth (Hadena (Polia) oleracea) 
and its control, L. Lloyd (Ann. Appl. Biol , 7 (W20), No. I, pp. 66-102, ph^. S, 
pf/H. -J). — JI. olcracra is not a normal pe.st of lomntoes growai under gla.ss, and 
wliere it has become established as such it is still in some respects ill adapted 
to a gretmhoiise life on a tomato diet. The Inrvse eat the fruit becau.se many of 
them are unable to survive on the foliage alone. In spite of this weakness it 
has become a serious pe.st be(‘ause the species is a prolific one and, once having 
entered a greenhouse it usually becomes a prisoner there. In a normal year 
there are two complete generations and a partial third, and the moth.s arc present 
in tlie house continuously from February to October. 

“Spraying the young plants with arsenate of l(‘ad largely controls the first 
brood of larvre, but not entirely, because moths of the first flight of the year are 
still emerging when It is not practicable to use a poisonous spray on the plants. 
The plants should he sprayed three times w'hen the larv?e appear early, (1) when 
the seedllrigs are in pots, (2) Just after planting out, (3) about a month before 
fruit picking begins. The last operation Is the most important, and the two 
previous ojies may be omitted If there are no signs of larvae feeding. 

“ Sysiornatie moth trapping must be done throughout the growing season, 
because it will reduce the numbers of moths which pass out of the houses, and 
these, or their offspring blunder into the same or neighboring greenhouses; and 
also because It is the most effective form of control when spraying is not prac- 
ticable, and will reduce the Infestation to a very great extent. Sixty jars 
baited with ale, treacle, and 1 per cent sodium fluorid should be used to each 
acre of glass. The dead moths should be removed frequently, and the Jars 
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should be rebaited every third week. Broken fruit must not be allowed to lie 
about in the houses, as the moths feed on this and become more prolific. Many 
full grown larvfle may be trapped In sacks placed about the houses. The sacks 
should be collected and dipped in boiling water every third week. 

“Pupfle should be destroyed in the winter. Special baskets should be kept 
for fruit picking, and those from the markets sliould never be allowed in the 
houses, 

“The pest spreads rapidly through areas where the nurseries are congested 
owing to the escape of moths from the infested houses. It may be introduced 
Into isolfited localities by means of market baskets, or by plants purchased from 
infested nurseries. On its first appearance every method of control should be 
applied at once, as attempts to check it by picking off the larva} by hand in 
trade nurseries have almost invariably ended in failure.” 

Lite history of the grape-berry moth fPoIychrosis viteana Clem. | in 
northern Ohio, H. G. Inokkson (U, S, Dept, Apr, Bui. 911 (1920), pp. 3S, fKjH. 
5). — This is a detailed rerK)rt of seasonal history studU's conducted during 1916, 
1017, and 1018 at Sandusky, Ohio, and vicinity, in coopm*atiou with tlie Ohio 
Exp<»riment Station, which are presented In large part in tabular form. The 
results of control experiments have been published as Bulletin 837 (E. S. U., 
43, p. 454). 

Ill northern Ohio one full brood and a partial second are produced, the second 
broo<l of lar^a' being much larger and more destructive tluin tlie first. The 
spe<'ies hilx'rnntes in th<‘ pupal stage In cocoons In obi grape leaves under the 
grape trellis. Ibider su(‘h comiitions in the i»rotoctcd part of the vineyard the 
mortality among the pupa» was 80 per cent during the winter of 1910' 17 and 
76 per cent during tlie winter of 1017-18. 

“The first moths (?merge in tlio s])ring about 10 days before grnpi's begin to 
bloom, but eiiK'rge in greatest numbers during and immedintely following the 
Tieriod of grape bloom. In 1917 luit 4 ]>er cent emerged previous to bloom, .50 
per cent during grape Idoom, 25 per cent in the lO-clay period following bloom, 
and the rianaining 21 per cent later in the season. Moths begin ovipositing 
about 4 days after emergenee and the eggs batch in from 3 to 10 days, with 
5 days as the average length of the egg stage. 

“The first'hrood larva> feed in the y<»ung grapes for a period of from 14 to 
37 days, and tlie average length of the feeding period was 20.6 days in 1917. 
At the end of the feeding period the larva* leave the grapes and go to tender 
grape leaves on the vinos, in which they spin their cocoons. Tlie prepuiml 
period lasted for from 1 to 3 days and averaged 1.77 days with the first lirood 
in 1917, and liistetl for from 3 to 7 days and averaml 4 15 days with the 
second brood in 1010. The pupal period varied from 11 to 10 days and averaged 
13 days for the first-brood pupje in 1917. The total period in the eociam varied 
from 6 to 32 days with an average period of 15 days. 

“ The life cycle of the first generation In 1917, taken as a total of the average 
length of the separate stages, was 39.79 days. The total of the maximums 
was 70 days and of the niliiimums 23 days, 

“ The incubation i>erlod of second-brood eggs varied from 4 to 10 days with 
5.1 days as the average period. The feeding period of second-brood larvm was 
from 16 to 36 days and averaged 24.18 days in 1916. All other records have 
given this period as about ,40 days, which is probably nearer the average condi- 
tion than the figures presented here. 

“ Second -brood larvje begin to leave the fruit early In the fall (August 22, 
1910, August 15, 1918, September 7, 1917), but leave in greatest numbers just 
previous to and during the early part of the harvest season. In 1916, 77 per 
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cent of the larva left the fruit previous to the beginning of the Concord harv«»»t 
and 00 per cent previous to the beginning of the Catawba harvest. In lOlT 
corresponding figures were 56 per cent and 94 per cent.” 

In each brood of moths the females occur in much larger number than the 
males, the proportion of males being 21 per cent in the spring brood, 1917 ; 18 
per cwit in the summer brood, 1917 ; 25 per cent in the spring of 1918 ; and 21 
per cent in the summer brood of 1918. A small part of tbe first-brood larvee 
do not transform to months the same season but hibernate and (unerge as moths 
the following spring. In 1918 this amounted to 5.9 per cent of the total number 
recorded. Of tbe same lot of larva but 1.4 per cent were parasitissed. 

*♦ Mating and egg deimsltion were observed during these investigations. The 
habit of the grape-berry moth larva* of feeding on grape leaf galls formed by the 
grapevim* phylloxera was noted. Extreme resistance of the larva to low tem- 
perature was also noted, live larva persisting after a minimum temperature 
of 17® P. had occurred. Parasitism was very low and of little consequence as 
a control during these investigations. 

“Control measures recommended are cultural methods which will leave the 
overwintering pupa exposed to the elements as much as possible. Satisfactory 
control was effected by two spray applications by the “trailer “ or hand method 
of spraying. The first application should he made 3 to 5 days after the young 
grapes set and the second wdien tiie grapes first touch in the clusters.” 

The red-handed leaf roller [Eulia volutiiiana Walk.], P. II, OniTTKNnKW 
(TL 8, Dept. Agr. Bui 911, {1920), pp. U. fig^. 5).— This is an account of E. 
vclutinana, a small greenish caterpillar, about 0.75 in. long when mature, which 
atta(*ks the foliage of beans, sweet potato, asparagus, strawberry, raspberry, 
and varh)iis other crops, mid at times attracts considerable attention. It rolls 
the leaves ia various ways, according to the nature of the plant attacked, and 
breeds continually throughout tbe growing season, from April to November. 
The specie.s, which is native to this country, is widely distributed from Maine 
to Texas, and lias been found in California. The paper summarize.s the present 
status of information on the pe.st and reports studies made !n the Oistriid of 
Colunibia and vicinity. 

It hibernates exclusi\ely in the pupal stage, for a period of five months. The 
incubation of the egg requims about 11 days, 22 days being required for the 
development of tlie larva, and a minimum of 0 days for the piqia. There are 
said to be at least two and probably three generations annually in the latitude 
of Washington. 

St^veral ichneumonid and other parasites are known to attack it. Tbe pest 
is seldom sufiiciently abundant to warrant artificial methods for its control, 
and since it conceals itself in rolled-up leaves it Is difficult to reach with In- 
seciicides. The fact that it issues from its shelter to feed on surrounding 
foliage makes it possible to reach It at that time with a spray of lead arsenate. 
Clipping the webbed leaves from the affected plants, early fall plowing, and 
burning over affected areas after the crop is off, will help to hold the insect in 
check. 

A list i.s given of 22 references to the literature. 

Notes on cliomotropism In the boose fly, E. R. Spetior (Ann. Appl. Biot, 
7 {1920), No. 1, pp. 121,-1^0). — The author concludes that “essential oils are 
unattractive to the house fly in general. Certain essential oils evoke negatively 
chemotroplc stimuli, these being oil of Pinm syhwstris, orange oil. lemon oil, 
cltronella oil, oil of .luniper berries, and possibly camphor oil. Certain essen- 
tial oils are Inactive in raising stimuli, these being cedar oil, eucalyptus oil, and 
oil of bitter almonds. They may themselves be neither positively nor negu*^ 
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tively ebemotropic In action but probably have slight negative features. Dur- 
ing evaporation the repellent actions pass off, soonest in orange oil and later In 
lemon oil, citronella oil, and oil of P, sylvcstris, and some coordination may 
occur in relation to the rate of evaporation and the x’etention of repellent 
qualities/' 

Grapevine Ilea-beetles [Altica chalybea 111. and A. woods! n. sp.], D. 
ISKLY (f/. Dept, Apr, Bui, 901 (1920) ^ pp. 27, -}). — This is a report of 

studies of the life history of the grapevine flea ‘beetles, including rearing records 
ami field observations made at North Kast, Pa., during the seasons of 1916 and 
1917 and miscellaneous field observations during the two seasons previous. In 
the small form, which has a different seasonal history, the author recognizes a 
new siKjcies which he describes as A, woodsi. The name lesser grapevine flea- 
beetle is given to it. 

Th(?re is only one generation annually of the grapevine flea-beetle (A. chalyhea) 
which passes the winter in the adult stage. ** Beetles emerge from hibernation 
when the grape buds are swelling, and oviposition begins soon after and con- 
tinues until about the middle of June, a few days before the latest adults dia- 
apr)ear. The average duration of the incubation period in 1917 was 15.18 days. 
The larval fc^eding period averaged 24.26 days in 1917. Records of feeding 
larvje began June 4 and continued until July 20. The duration of the different 
larval stages was as follows: First stage, 8.74 days in 1917, second stage 6.95 
days in 1917, third stage 7.75 days in 1916 and 8.53 days in 1917. The dura- 
tion of the period in the ground averageil 20.71 days in 1916 and 10.24 days in 
1917. Records taken during the two years on the transformations of this beetle 
while in the ground extended from June 22 to August 4. The duration of the 
different stages In the ground in 1917 was as follows: Prepupa 9.17 days, pupa 
8.47 days, callow adult 2 days.” 

The seasonal history of the lesser grapevine flea-bet^tle (A. wood si) is similar 
In general to that of the grapevine flea-beetle, but it is later tbrougliout. There 
is a single gem'ration annually, winter being passed in the adult stage. “Beetles 
emerge from hibernation in the latter part of May or early June, simic time 
after the grape shoots have expanded, or about three weeks later than the 
typical species. Oviposition begins early in June and continues until the latter 
part of July, when the last adults disapiK^r. The average duration of the iii- 
cuballon period was 12.82 days in 1916 and 13.72 days in 1917, slightly less 
than that of the larger species, but this difference may be accounted for by the 
fact that these incubation records were taken later in the season, w'ben the 
temperature was higher. Larvte are found on the vines in midsummer, the 
records of collection extending from June 18 to August 8. The average dura- 
tion of the larval feeding period was 18.71 days in 1916 and 18.59 days in 
1917, or about one-fourth shorter than that of the ‘ large form.’ The duration 
of the three larval stages was as follows: First stage 6.16 days hi 1916 and 6.35 
days in 1917, second stage 6.46 days in 1916 and 6 days in 1917, third stage 
6.51 days in 1916 and 6,62 days in 1917. The maximum limits of records of 
Individuals transforming in the ground were from July 7 to August 29. The 
duration of this period of transformation averaged 16.15 days In 1916 and 14,5 
days in 1917, or about 5 days less in each season than tliose required for the 
‘ large form.’ The average duration of the different stages in the ground was 
as follows: Prepupa 4.68 days, pupa 7-24 days, callow adult 2.19 days. After 
emergence from the ground the beetles feed until late in autumn and then go 
into hibernation.” 

A comparison of the seasonal history of ttxe two species shows the lesser 
species to ai^ar in the vineyard about three weeks later than the other. Their 
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econouilc Importance, predatory enemies, and methods of control are discussed. 
Both species are sporadic in their occurrence from season to season and they 
are now restricted in their distribution largely to vineyards adjacent to wild 
grape arbors. A number of predatory enemies, of which Lehia viridis Say is the 
most important, contribute to Its natural control. Where, as is usually the 
case, the infestation covers only a small area, hand-picking the beetles will 
probably be tlie most effective as well as the cheapest means of control, while 
if a large area is infested, spraying with arsenate of lead, 3 lbs. paste or 1.6 
lbs. powder to 60 gal. of water, may be necessary. 

A list is given of 2G references to the literature cited. 

A new avocado weevil from the Canal Zone, H. F. Dietz and H. S. Bakbeb 
(Jour. Agr. Research [I/. /S'.], 20 (1920), No. 2. pp, pis. 3),— A de.scrip- 

tion and brief account is given of Heilipus persew Barber (u. sp.), which attacks 
tl)e seed of avocado in the Canal Zone. 

Injury to the fruit and to the leaves and steins Is caused by the adults. The 
eggs appear to be laid at the junction of the skin of the fruit and the pulp 
when the fruit is between one-half and three-fourtbs mature, as many as ten 
liaving been found on a single fruit. After hatching, the larva* bore through 
the pulp before entering the seed, thus rendering a considerable part of the 
fruit inedible. Once they enter the seed their activities are confined to it. 
When a seed becomes infested with two or more larvre, it is usually so badly 
riddled that it can not germinate. 

While the length of the larval stage has not been determined, the indica- 
tions are that it is not less than three months. Upon becoming full gr(»wn the 
larva* hollows out a large spherical cell in which it impales. The minimum 
duration of the pupal stage is 12 to 15 days. There is thought to be but a 
single generation in a year. Control consists in gathering up and buridng the 
fallen fruits and seeds. 

On a new polyembryonic encyrtld (Chalcicloidea) Copiilosoma tortricis 
n. sp. l)red from the strawberry tortrix moth, J. Watekston (Ann. Appl. 
Biol., 7 (1920), No. 1, pp. 1-5, figs. 5).— Under the name C. tortneis the author 
describes a new encyrtid reared in numl)ers from Oxygrapha coniariana Zell, 
at Cambridge, England. 

rOODS— HUMAN NUTEITION. 

Food materials, their substitutes and artificial food preparations, B. 

f^eiiEitER (Lehensmittel dcren Ersatzsioffe und Kvnstliche Nahrprdparate. 
Vie7i7ia and Leipzig: A. Uartlehen, 1919, pp. XV‘\-JfB2 ). — This volume consists of 
brief descriptions of the preparation and preservation of various food materials, 
l)everages, and condiments, and of substitutes for the .same. Data on the com- 
position of some of these substances- and recipes for their preparation are 
included. 

Mulatinhos, a new edible Brazilian bean, C. Grim me (Pharm. Zefitralhalle, 
61 (1920), No. 31, pp. 421-423 ). — Analyses are given of Mulatinhos, a variety of 
Phaseoliis vulgaris giving a negative HCN test. The composition of the raw 
beans was as follows: Moisture 11.3 per cent, dry matter 88.7, crude protein 
34.1, cimde fat 1.1, nitrogen-free extract 46.4, crude liber 3.5, and ash 3.6 per 
cent. The digestible material is given as crude protein 20.3. crude fat 0.7, 
nitrogen-froe extract 43.2, crude fiber 1.6, digestible protein 25.3 per cent and 
starch value 68.7 kg. per 100 kg. 

A comparison of the composition of the beans before and after cooking In 
water, with and without treatment with soda, shows a considerable loss of 
nutritive matter in the cooking liQuid. 
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Some nutrittve properties of nuts; their proteins and content of water* 
soluble vitamin, F. A. Cajoki (Jour, liiol. Client., (1020), No. 2, pp. 683-606, 
/lp8. 8 ). — The studies reported included feeding experiments with ruts to deter- 
mine whether the proteins in nuts are complete from a nutritive point of view, 
and also to determine the relative content of various nuts in water-soluble 
vitamin. 

In the first >series of experiments the nuts were crushed and pressed to remove 
part of the oil and thereby increase the protein content to such an extent that 
it could be incorporated at an 18 per cent level in a basal diet adwjuate in 
respect to everytliiiig but pnman. Tn the vitamin studies nuts were fed 
separately in known amounts apart from, and in addition to, a basal diet free 
from water-soluble vitauiln. Both restorative and preventive experiments were 
made. 

The growth curves presented show that growth at a normal rate resulted on 
diets employing almond, English walnut, filbert, and pine nuts as sole sources 
of protein. Growth was somewhat below normal in tlie experiments employing 
pc^caiis until casein was substituted for part of the pecan protein, when normal 
growth ensued. 

Normal growth resulted when rats were fed upon otherwise adequate diets 
containing tlie almond, English W'alnut, chestnut, Brazil nut, black walnut, or 
pecan as tlic solo source of water-soluble vitamin. Other auinials which had 
declined on a diet devoid of water-soluble vitamin recovered jiromptly wlien 
the almond, English walnut, filbert, hickory, pine nut, chestnut, or pecan was 
introduced into the diet. In general a daily ruilou of 0.5 gni. of the nut proved 
Insiirticieut and 2 gm. sutticient to supix>rt normal growth. The pecan and 
chestnut furnished sufficient quantities of the vitamin in 1 gm. daily rations. 

Attention is also called to the fact that rats on diets in which nuts furnished 
the sole source of protein were able to nurse their young successfully, thus 
indicating tliat the proteins of tliese nuts furnished the necessary amino acids 
for milk protluction. 

The blood-drying method of Dr. Sgalitzer, U. MKssMa? (ZJxchr. ricuch u, 
Milchhyg., 30 (lOdO), Nos. 18, pp. 237-239: 10, pp. 253-265) Thin is a descrip- 
tion of a patented process for the vacuum dehydration of dtdibrinatod slaughter- 
house bhHHi for use in cooking, together with testimonials as to its value in 
food pro pu ra ti ons. 

Products and utilization of muscadine grapes, W. T, You^^G ((^outh Caro- 
lina Sta. Bui. 206 (1020), pp. 37, figs. If ). — ^This bulletin describes nudhods for 
the home utilization of muscadine grain's not needed in the fresh state. The 
necessary equiiunent for the preparation of the pi-oducts described is discussed 
briefly, and suggestions sumiuarize<i in tabular form are given for tlie adapta- 
tion to special uses of the principal varieties of muscadine graj>es. Following 
this, directions are given for the preparation of unfermented grape Juice by the 
cold press and hot press methods, of sirups, and of various preserves, pie 
fillings, etc. 

[Preserving and drying in the liomeJt F. P, Litnd (Bui. Mens. Off. Renseig, 
Agr. [Prance}, 19 (1920), pp. 174-216, figs. 8 ). — This article i.s a condensation of 
the information on canning and preserving given by the author and other repre- 
sentatives of the U. g. Department of Agriculture at the conferences and 
demonstrations in France under tlie auspices of the American Committee for 
the Devastated Hegions of France. A preface by B. C. Davis on the history of 
the girls* clubs organized by tlie extension service of the Department is included. 

Heat penetration in processing canned foods, W. D. Bigelow, G. S. Bo- 
HABT, A. 0* Richakdson, and 0* O. Baix {Natl Carmers Assoc, BuL 16-L (1920), 
pp, IV+128, figs, 8^).— This bulletin presents the results of work thus far con- 
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flucted at the Research Laboratory of the Natimial CSanners Association In 
study of heat penetration In processing canned foods. In an Introductory 
chapter brief statements are made of the Influence of different factors on heat 
penetration and of heat penetration in the sterilization of canned foods. This 
is followed by a detailed discussion of the apparatus and methods employed and 
the results obtained with individual products. The data throughout are pre- 
sented in the form of heat penetration curves with time in minutes as abscissas 
and temperature changes In degrees Fahrenheit as ordinates. 

Heat penetration in processing canned foods (Carmer^ 51 {1920) t No, 18p 
pp, 45 , 46 ). — Excerpts from the bulletin noted above. 

Nutrition ^experiments with rats. — A description of methods and tech- 
nique, E. L. Ferry {Jour, Lab. and Clin, Med.^ 5 {1920), No, 11, pp, 7S5-74S, 
flffH, 5).— This is a description of the technique employed in the nutrition in- 
vestigations with rats conducted under the direction of Osborne and Mendel at 
the Connecticut State Experiment Station. The article is illustrated by photo- 
graphs of the experimental cages, weighing devices, and food tubes and cups. 

The influence of saccharin on the catalases of the blood, F. 0. Beciit 
{Jour, Pharmacol, and Expt, Ther„ 16 {1920), No, S, pp. 155-197, figs, 12), — Tbe 
author reviews briefly the recent conflicting conclusions of Burge (E. S. R., 40, 
p. 864) and Stehle (E. S. R., 42. p. 259) concerning the effect of saccharin upon 
the catalases of the blood and reports the results of further study of this action 
in cats and dogs, using the method described In an earlier paper (E. S. H., 41, 
p.172). 

The data reported tend to confirm the conclusions of Stehle that the ingestion 
of saccharin has no appreciable effect on catalase production. Wide variations 
of the catalase power of the blood were noted in the case of two dogs studied 
over a period of fnnn 73 to 91 days, but the variations were as great in the 
control as In the test animal. When saccharin was injected into the veins 
Instead of the gastrointestinal canal a marked decrease in the catalase content 
of the blood was produced, which Is thought to have been due to the direct 
action of tbe drug upon the cells of the blood. 

Removal of the pancreas had no specific influence on the catalase content of 
the blood, and the action of saccharin was the same in the animal with pan- 
creatic diabetes as in the normal animal. Determinations were also made of 
the catalase content of the blood of 7 diabetic and 8 nondiabetic patients before 
and after the ingestion of 1 gm. of saccharin. The catalase content rose in 
CG per cent and fell In 33 per cent of the diabetic cases, and under the same 
conditions fell in 07 per cent and rose in 20.8 per cent of the nondiabetic cases. 
“ While this effect in diabetic cases Is markedly different from our findings on 
normal animals and also from nondiabetic cases in man, it is not believed that 
t)ie observation Is of any significance whatever, for it is believed that a longer 
series under better control would show that the variations were entirely within 
normal limits.” 

Amino acids in nutrition, B. Sitrk {Jour, Biol. Chcrn,, 45 {1920), No, i, pp, 
4i5~40S, figs. 17), — Two papers are presented. 

I. studies on prolin: Is proHn a growUiJimiting factor in arachin {glohulin 
from the peanut)? (pp. 443--456).—- The author presents evlden<}e from growth 
curves of young rats on a diet in which the protein was funiished by arachin 
with and witliout various supplements that arachin is a biologically poor protein in 
spite of the fact that chenfical analysis Indicates absence of no necessary amino 
acids. That prolin is not the growth-limiting factor in arachin is shown by tile 
fact that neither prolin itself nor gelatin or zein, which are high in prolin, were 
able to supplement the deficiencies of the arachin and promote growth. Trypio- 
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ptuin and cystin, wben added to the extent of 2.6 and 1 per cent of the total pro- 
tein, respectively, did not bring about Improvement, nor did the leucln fraction 
composeti of a mixture of alanin, leucin, and valin. Lactalbumin, particularly 
In the presence of cystin, appeared to supplement arachln to a certain extent. 

II. The nutritive value of lactalbumin: Cystin and tyrosin as growth-limiting 
factors in that protein (j)p. 457-468). — This paper reports a study of the growth- 
limiting factors of lactalbumin specially prei)ared from the whey produced in 
the maufacture of cottage cheese and further purified by treatment with chloro- 
form and water and subsequently with hot alcohol. This lactalbumin, when 
fetl as 12 and 38 per cent of a ration including 2 per cent of the total protein 
in the form of nitrogen of unknown source in an alcoholic extract of wheat 
embryo to furnish the water-soluble vitamin, was found to be inadecpiate for 
growth. The addition of 1 per cent of cystin brought about normal growth, 
thus indicating that cystin is the primary or growth-limiting factor in lactal- 
burain. The lactalbumin, when fed at a 9 per cent plane of intake, even In the 
presence of 1 i>er cent of the total w'eight of the protein in the form of cystin, 
proved Inadequate, but when fortified with tyrosin to the extent of 5 per cent 
of the total protein was found to be of excellent nutritive value, thus imiicating 
that tyrosin is the secondary growth-limiting factor in lactalbumin. 

The fact that Osborne and Mendel found lactalbumin to be a highly efficient 
protein when fed with protein-free milk (E. S. Ji., 38, p. 508) is suggested by 
the author to be due to cystin in tlie protein-free milk, analyses having shown It 
to have a total sulphur content of 0.2 per cent, the greater part of which is in 
organic form, iVotein-free milk was also found to give qualitative tests for 
tyrosin. 

The relative value of fat and carbohydrate as sources of muscular 
energy.— With appendices on the correlation between standard metabolism 
and the respiratory quotient during rest and work, A. Krogh and J. Lindhard 
(Biochcm, Jou}\y 7s^o. S-Jj/, pp. 290~S6S, figs. 23). — ^Thls paper reports 

an elaborate investigation of the pi-oblem of the immediate source of muscular 
energy or I he (‘oeflicients of utilization of different sources of energy, con- 
ducted by the authors with the collaboration of G. Liljestrand and K. G. Andre- 
sen. The plan of the research consisted In determining in 20-ininute periods the 
respiratory exchange of liuman subjects doing constant work on an ergometer 
pla<,‘ed in a Jaquet respiration ebamber. The subjects for a number of days 
before and during the experimental period were on definite diets containing a 
minimum of protein and a very decided preponderance of either fat or carbo- 
hydrate. By the use of a mo<1ified Jaquet apparatus, which is described and 
Illustrated, and the special gas apparatus for analyzing the respiratory gases 
described previously (E. S. R., 44, p. 202), the technical error In the determina- 
tions of total metabolism has been found to be below 1 per cent and the respira- 
tory quotient determinations to have a maximum error of 0.005 per cent. 

Four series of exi>eHraents including about 220 determinations w^ere made on 
six different subjects. Four of these subjects observed distinct differences In 
the facility with which the prescribed amount of work w^as performed with 
changes In diet, the fatigue on fat diets in all of these eases being much greater 
than on carbohydrate diets. In one of these subjects a perceptible difference 
was also note<l between work on a mixed diet and on a carbohydrate diet. Two 
of the subjects felt no appreciable difference between work on different diets. 
A statistical study of the data obtained In the investigation is summarized as 
follows : 

The net expenditure of energy (standard metabolism deducted) necessary to 
perform <me calorie technical work on the ergometer has varied between about 
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5.5 and 4 calories. At a constant quotient It varies with the subject and for 
th<j same subject it decreases with increasing training. During one hour of 
work it generally rises slightly from fatigue. 

“ For the single subject and on a constant level of training the relation 
between the respiratory quotient and the net expenditure of energy per unit 
work can be expressed graphically as a straight line. Since the proportiton of 
fat to carbohydrate catabollzed Is also a straight line function of the quotient 
the didVrence in value for muscular work between fat and carbohydrate can 
be expressed by a single figure; The waste of energy from fat. In the three 
best series of experimenis the net expenditure of energy per calorie technical 
work varies from about 4.G calories when fat alone Is catabollzod (K. Q.— 0.71) 
to about 4.1 calories when carbohydrate alone is catabolized (K. Q.===l). The 
waste of energy from fat is 0.5 calorie, or 11 per cent of the heat of combustion 
of the fat 

“The standard metabolism (during rest, in the postabsorpttive state) of a 
human subject is not independent of the precedin'; diet. When the diets are 
poor in protein it is lowest at intermediate quotients, and increases about 5 
per cent when the quotient falls to about 0.71 and about 8 per cent when the 
quotient rises to about unity. 

“On the transition from rest to moderate muscular work the respiratory 
quotient is generally altered. On an average it was increased when the quotient 
was low and diminished when It w'as high before the work. The fall at high 
quotients is greater (0.05) than the increase at low (0.08). At quotients between 
0,8 and 0.9 the average change on the transition to work is very slight. 

“ It is suggested as a working hypothe.sis that both during rest and during 
work the proportion of fat to <*arbohydra(c catabolized is a function of the 
available supplies of these substances; that carbohydrate is formed from fat 
and provisionally stored when the quotient is below 0.8, wlille a corresponding 
transformation of carbohydrate to fat takes place when the quotient is above 
0.0; that these anabolic processes make the total respiratory quotient lower 
than the catabolic when this is low and higher when it is high, and that they 
give rise to an extra expenditure of energy during rest; and finally that during 
work the anabolic processes (combined with storage) are not increased in pro- 
portion to tlie catabolic, whereby the total quotient is lowered when it was high 
and raised when it was low beforehand.” 

Studies on carbohydrate metabolism In rabbits {Jour, Jiioh Chem,, iS 
{1920), No. 2, pp. 491--519, figa. S ). — This report of an Investigation of the metab- 
olism in rabbit.s of a number of carbohydrates such as are found in dietaries 
of infants consists of two papers, as follows; 

1. Oh nervations on the limits of assimilabiUtp of various carbohydrates, L. B. 
Mendel and M. R. Jones (pp. 491-5()6). — In the study here reported the limits 
of a ssim liability of various carbohydrates were determined by administering 
to rabbits, on a diet of corn, oats, water, and a little fresh cabbage, known 
amounts of water solutions of the carbohydrate to be tested, and examining the 
urine for sugar with Benedict’s reagent before and hours after the adminis- 
tration of the sugar. The dosage of sugar was increased 1 to 8 gm. per kilo- 
gram until sugar appeared in the urine, the smallest amount of sugar which 
resulted In glycosuria being recorded as the assimilation limit for the sugar In 
question. 

For the individual carbohydrates studied, tolerance in rabbits occurred In 
the following order of Increasing assimllability : Sucrose, levulose, glucose, 
maltose, and dextrin. Maltose-dextrin and glucose-dextrin mixtures were 
highly assimilable although somewhat less so than pure maltose or dextrin. A 
BUcrose*dextrin mixture was the least assimilable of all the carbohydrates tested* 
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II. Effect of carhohydrate feeding on blood sugar, M. 11. Jones (pp. 507”-519). — 
To determine tJm relation between sugar in tlie urine and that In the blo<»d, the 
composition of these fluids In rabbits was determined after the ingestion of 
comparable doses of the various carbohydrates studied above. The comparisons 
w^ere made on the basis of sucrose tolerance. 

Comparable doses of carbohydrates gave rise to hyperglycemia in the follow- 
ing order of increasing blood sugar values: Dextrin, dextri-maltose, and glucose. 

** Sucrose ingested in doses suflicient to cause glycosuria presented three dis- 
tln<!t phenomena: (1) Hyi>oglycemia with normal total blood sugar content 
accompanied by sucrosiiria ; (2) a relatively low glyceinia with high total blood 
sugar value a(‘coinpanied by both glycosuria and sucrosiiria; (3) hyperglycemia 
accompanied by glycosuria. 

“ In the few determinations made, maximum blood sugar values were attained 
one hour after the ingestion of glucose and dextrl-maltose, an increase in dose 
resulting, in general, in an increase in blood sugar content.” 

On ehlorid metabolism, H. F. Host (Jour, Lab. and Clin. Med., 5 (J9S0), 
No. 11, pp. 7i3-7;3,9, figs. 7).— -This lecture, given at the University of Christiania, 
deals with normal and pathological ehlorid metabolism. A list of 23 literature 
references is appended. 

The vitamin roquirenicnts of the rat on diets rich in protein, carbo- 
hydrate, and fat, respectively, O. Funk and H. E. Diuon (Science, n. scr., 52 
(1920). No, 1249 . pp. ^^7, 44vS‘). — In an attempt to throw some light on the theory 
of the importance of proteins of high biological value on the etiology of pellagra 
and w-ar edema, the authors have conducted feeding experiments on rats with 
diets containing large amounts (49 gm.) In turn of meat, sugar, starch, and lard, 
and small amounts (12 gm. ) each of the other three materials, the diets also 
coniainiiig 8 gin. of saltvS, 4 cc. of autolyzed yeast, 3 cc. of orange juice, 3 gm. 
of agar, and 5 cc. of cod liver oil. In the case of the high sugar, starch, and 
lard diets extra vitamin (autolyzed yeast) w’ns given to some of the rats after 
25 days. The percentage gains in w'eight for all series during the first 25 days 
and tlie following 55 days are reported. 

Th(‘S(* data apparently Indicate that in the high protein diet no extra vita- 
min was required, the total percentage increase in vveiglit being 129 as against 
70 for the sugar, 08 for Ibe starch, and —'17 for the lard diets. The total per- 
centage gains for the animals w'hich received extra vitamins for the hist 55 
days are given as 100, 170, and 25 for tlie migar, starch, and Jnrd diets, resjiec- 
tively. It is stated Ilia I tlie replacement of part of the lard by butter caused 
no iiiqjroveraont in gruwili. 

“The findings reported here show conclusively that, although the qualitative 
food requirements of a well-balanced diet have been pretty ivell established, 
this can not be said of the quantitative relationsliip botw^(H»u the dietary eon- 
stilueuts necessary for proper nutrition. It is quite conceivable that, under 
the abnormal conditions existing during the war piudod and af(c»r, the usual 
ratio betw^een the protein, carbohydrate, and vitamin constituents have been 
so (dianged as to present conditions analogous to those described by us in rats.” 

Oil glandular adipose tissue, and its relation to other endocrine organs 
and to the vitamin problem, W. Obamek (Bf lt. Jour. Expt. Path., 1 (1920). No. 
4, pp* 1S4-196, pis. 2, figy 1 ). — ^Attention is called to the fact that in all types of 
mammals there exists In different parts of the body a glandular tyi)e of adipose 
tissue histogenetically distinct from the ordinary adipose tissues. In the 
embryo of all species this tissue has a characteristic gland-like structure. In 
some species (rat, mouse, and hibernating animal) this structure is retaine<l, 
but in most si>ecie8 the tissue acquires the appearance of ordinary adipose 
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tissue soon after birth* It is, however, functionally distinct from ordinary 
adipose tissue, as its fat is rich In cholesterin compounds and other lipoids In 
addition to ordinary true fat Under conditions which bring about the dis- 
appearance of the ordinary adipose tissue the lipoid In tliis tissue is retained, 
as is the lipoid in the adrenal cortex. If vitamins are completely withheld 
ftrom the diet the liiwids di»api>ear from the adrenal cortex and from this 
glandular tissue. 

Since the death of an animal on a vitamin-free diet coincides with an exhaus* 
tion of the contents of the gland, the conclusion seems obvious that the gland 
is Itself rich in at least one of the vitamins and supplies the animal with It 
when the external supply is cut off. Experiments, which are at present in 
progress to test this point, appear to confirm this conclusion with reference to 
the fat-sol nhle accessory food substance. These observations raise a question 
of general importance in connection with the etiology of the deficiency diseases, 
for they suggest that disturbances of the functional activity of this gland may 
constitute an important factor in eliciting the disease.” 

The author suggests that this glandular type of adipose tissue be called the 
lipoid gland or the cholesterin gland. 

Vitamins and lipoid metabolism, W. Cramkb (Jour, PhysioU 1)4 (1920)^ No, 
1-2^ pp, IJ-IV), — brief note In regard to the theory noted above. 

The influence of overcooking vegetables in causing scurvy among chil- 
dren, H. Chick and E. J. Dalyell (Brit ifed. Jour,, Sti9 (1920), pp. 
5.^8).— 'An outbreak of scurvy occurring in April, 1919, among llie 64 children 
under treatment for tuberculosis at the University Kinderklinik, Vienna, was 
traced to the overcooking of the fresh vegetables which were included in the 
diet. These vegetables, which should have provided ample antiscorbutic ma- 
terial, were subjected, according to the Viennese custom, to two separate cook- 
ing processes, a slow boiling followed by a second heating with a flour and fat 
sauce. Suggestions are given for slight modifications in this method of cook- 
ing vegetables which would prevent much loss of antiscorbutic material and 
yet not alter to any great extent the present manner of i)reparing the food. 
The germination of dry beans, peas, and lentils before cooking is also recom- 
mended as a means of providing extra antiscorbutic material when fresh vege- 
tables and fruit arc scarce. 

The development of scurvy in some of the children who had been in the hos- 
pital less than three months, together with the fact that there was no out- 
break of the disease in tlie general population of the city, has led to the sug- 
gestion that the abnormally rapid growth of the children when first placed upon 
tlie ample diet of the hospital perhaps promoted the development of scurvy. 

A contribution to the pathology of pellagra, H. E. Roaf (Jour. Roy, Army 
Med, Corps, Si (1980), No, 6, pp. 5Si--5S8). — Determinations on autopsy of the 
weight of the adrenals in 14 eases of uncomplicated pellagra and 12 cases of 
other wasting diseases, and histological studies of the adrenals and of the 
sympathetic nervous system in a few of these oases, showed that the adrenals 
were somewhat lighter in pellagra than In other wasting diseases and appeared 
abnormal, while still more marked histological changes occurred in the sympa- 
thetic nervous system, the most striking effect being plasmolysis of the gangllou 
cells. *‘Tt seems as if the Turkish prisoners of war. had suffered from such 
nutritional changes that tlieir adrenals were defective in activity, and that 
in those who had additional strain thrown upon them the sympathetic nervous 
system became exhausted with the production of the symptoms of pellagra.** 
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Obsenradoitft on the relation between emotional and metabolic atabilitjrf 

F. S. Hammktt {Amer, Jour, 'Physiol., 5S (1920), No. 2, pp. S07-31J). — From the 
ehemical analyses of the blood of emotionally stable or unstable insane and 
normal persons, the author has calculated the coefficient of variability for each 
blood constituent determined for each individual and taken the sum of these 
coefficients as the total variability of the intermediary metabolisni of the 
person in que.stion. While the differences in variability of one Individual from 
the next were small, there was a marked difference between those of highest 
and lowest metabolic instability which corresponded with emotional instability 
and stability, respectively. 

This relation between a relatively high metabolic stability and a low grade 
of emotional reaction, and between a relatively low metabolic stability and a 
condition of temperamental excitability, is by no means claimed to be exact or 
quantitative. Nevertheless, the data seem to indicate such a tendency. The 
logical conclusion to be drawn from this comparison is that larger variations in 
intermediary metabolism are prone to accompany conditions of ready emo- 
tional resiK)nse of a marked nature to disturbing stimulation, and that ou the 
other hand the variability of the intermediary metabolism in individuals who 
are less sus(-*eptible is liable to be relatively low.'* 

ANIMAL PEODTICTION. 

Structural characteristics of the hair of mammals, L. A. Hattrman (Amen 
Nai., 54 (1920), No. f>55, pp. 496-528, figs. 199). — The author outlines a classifi- 
cation of hair structure based ut)on the diameter of the Lair, the condition of 
the m(‘dulla, and the shape of the cuticular scales. The methods of preparing 
hair samples for microscopic examination are de'serihed, and figures illustrate 
the hair structure of 160 species of mammals. These illustrations are not in 
general duplicated in the ijapers noted below. 

Hairs that make fabrics. — The microscopic identification of mammal 
hairs used in the textile industry, L. A. Hausman (SH. Amor., 122 (1920), 
No. 8, pp, 184, 200, 202, ftps. 23). — Illii.strations of the structure of the hair in 
the sheep, goat, camel, alpaca, guanaco, vicufia, and some other mammals are 
presented. 

The microscopic identification of commercial fur hairs, L. A. Hausman 
(Sci. Mo., 10 (1920), No. 1, pp. 70-78, figs. 27). — The author gives illustrations 
showing the hair structure in fur-bearing mammals, with notes on the market 
practice of misnaming furs. 

Studies on the gonads of the fowl. — I, Hematopoietic processes in the 
gonads of embryos and mature birds, J, P. Nonidisx (Amer. Jour. Amt., 28 
(1920), No. 1, pp. 81-107, pis. 3). — ^Tlie author has made a histological study of 
the gonadd in embryos and adults of different broetls, particularly the testes 
of Sebright bantams (hen feathered) and Rhode Island Reds (cock feathered), 
In order to establish definitely the origin and nature of the cells interpreted as 
interstitial cells by various authors. 

The granule-laden cells described In the adult as true interstitial cells by 
Borhig and Pearl (E. S, R., 39, p. 177) were found to be derived from large 
lymphocytes produced by a differentiation of tlie mesenchyme cells. Similar 
ceils were found elsewhere in the general body mesenchyme and it is held that 
they have no se(?retory function. They are mostly destroyed by phagocytosis, 
but their persistence in the adult stage has been observed by Goodale (K. S. R., 
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42, p. 608) . The connective tissue cells described by Boring (B. S. H., 27, p* 8^) 
were found to he small lymphocytes produced in the gonads. These later give 
rise to large wandering cells, which, after storing fat in their cytoplasm, resemble 
the so-called Tx^ydig cells and interstitial cells. Because of their irregular 
presence they are thought not to have any endocrine function. 

It Is conclndcHl that the secondary sexual characters of the mature cock- 
feathered male are not induced by a specific interstitial secretion. 

Secondary sexual characteristics and endocrinology, A. PfizAim (Endo- 
crinoloffp, 4 (1920), No. 4, pp. 521-540, 2). — ^The author discusses the sec- 

ondary sexual cliaracters of poultry in the light of the castration experiments 
which he has rep<a'fed (E. S. K., 46, x». 873) and the work of other investigators. 
The testis in poultry is considered a typical endocrine organ in that it conforms 
to the law of continuity, the law of minimum efilelency, and the all-or-none 
law. 

The origin and evolution of the interstitial cells and of the ovary and 
the significance of the diiferent internal secretions of the ovary, 1. Oc iio- 
TEKENA and E, Ramirez (Endocrinology. 4 (1920), No. 4, PP- 5i1~540, pi. 1, figs. 
4). — The authors repr»rt observations on the cyclic changes in tJie histological 
axipcaranros of tlu' ovaries in rabbits and refers to observations on otlier mam- 
mals. The interstitial cells just l>efore rutting were found filled with mito- 
chondria and at the height of their secretory activity. The resulting con- 
gestion in the ovarian interstitial tissue is held to favor the maturation of the 
Graafian follicle. The corpus luteum secretion is (considered antagonistic to tlie 
Interstitial secretion, and the rupture of the Graafian follicle, on this view, de- 
presses the activity of the interstitial cells and thus causes the end of tlu) j)eriotl 
of heat. 

The internal secretion of the testis, A. C. Massaolia (Endocrinology, 4 
(1920), No. 4, pp. 541-566. figs. 5).— Experiments with male fowls are reported 
in which atrophy of the testes was induced by the ligature and resedion of llie 
ductus dcf(‘rens. TIk' atrophy was confined to the S(‘ininiferous tul>uU*s and the 
spermatozoa ; the Eeydig cells in the interstitial connective tissue remained nor- 
mal and elaborated fatty granules and mitochondria. These c.o(*ks n^ained 
their normal c»oml) size, voice, and sexual instincts, and it was not until th(^ re- 
moval of the atrophi(j testes that they as.surne(l the usual traits and appearance 
of capons. The author thus concliides that it is the removal of llie Loydig cells 
which cans('s the testicular change following castration. 

The pituitarles (hypophyscKS cerebri) of these and other birds were moved 
and woightid at autopsy. Castration was found to produce a noticeable hyper- 
troj)hy of the pituitary and aii Increase in the eosinoifiiile leucocytes. The e\- 
periinentally induced atrophy of the testes did not cause tlie pituitai-ies to un- 
dergo tl)e changes characteristic of castration, and it is concluded that the 
hypophys(^al changes are likewise due to the loss of the secretion of the Lcydlg 
cells. 

The endocrine secretion of hen-feathered fowls, T. H. Morgan (Endo- 
crinology, 4 U920), No. S, pp. 381-S85, figs. 5). — ^This is a general review of 
some of the author’s experiments. The lutear cells in sections of the ovaries of 
ordinary hens and in the testes of hen-feathered Sebrights and Campines are 
illustrated. 

The effects of castration on hen-feathered Camplnes, T. H. Morgan 
(liiol Bui Mar. Biol Lai, Woods Hole, 89 (1920), No. 4, pp. 231-241, figs. 16 ). — 
Two hen-feathered Campine cockerels {of a strain known to be homozygous for 
hen featliering) were castrated at tlie age of 3i months and shortly afterwards 
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developed typical cock feathering. The barred feathers of the saddle and wing- 
bow werc‘ replaced by feathers that were mainly white with a black base, a con- 
dition that was apparently typical of the cock-feathered Individuals of the 
strain used, 

A third cockerel of the same stock showed indications of cock feathering when 
young and this became more marked with age, but the comb remained small. 
A laparotomy was performed at the age of 6 months, and it was found that the 
testes had not developed beyond the juvenile stage. The tcjsles were removed 
at the time, and the bird subsequently developed typical cock feathering. 

The pituitary body (hypophy.sis cerebri) examined In those* three eapous at 
autopsy appeared slightly larger than in the single control examined. In the 
testes, examined histologically by J. F. Monidez, lutear cells occurred in the two 
typical individuals, similar in all essentials to the lutear cells previously re- 
ported ill the testes of hen-feat herod Sebright f)antam males and the ovaries of 
ordinary hens. In the aberrant Individual lutear cells, although abundaint, 
seemed to bo undergoing degeneration. 

Some breeding experiments by E. L. Jones ® are cited whioli indicate that hen 
feathering in Campines is inherited substantially like hen feathering in Se- 
bright bantams. 

The efTo<‘ts of ligating the testes of hen-feathered cocks, T. H. Morgan 
{Biol. lint. Mar. Biol. Lnl>. Wooda Hole, 39 (1920), No. I pp. 2^8-253, fiffs. 
Experiments with four adult hen-feathered cocks indicated that it is possible 
to cause the coinidete degeneration and ultimate absorption of the te^tOvS bv 
ligature of the spermatic artery. This form of castration is ])ref erred for 
adiills so as avoid the loss of valuable birds from the hemorrhage attending the 
direct ablation of the testes. 

In one case wliore the testes entirely disappeared the co<*k became completely 
cock-feathered. Through faulty technique pieces of the testes remained func- 
tional ill the other Individuals. They became partly cock- feathered, hut the 
comb remained full size. 

("astratioii throiigli the feed in cocks subjected to an exclusive nnmt diet, 
A. rf:zAUD {Compt. Rend. Arad. Sd. {Paris], 199 {1919), No. 2'/, pp. 1 P)!-! 179). - 
The authors calls attention to the feeding experiments of Houssay (E. S. K., ‘JO, 
p. 872). The autopsy records show that in 9 of the 14 cocks restricted to a meat 
diet the testes were very small in size. In ca.s(*s where the reduction was ex- 
treme the cocks are known to have lost tladr fighting instincts and to have shown 
decrease in the size of comb. It is .suggested that moat feeding produces a 
slow intoxication to which the germ gland is particularly sus(‘eptible. 

On the left-sided incidence of the supernumerary digit in lieterodacty- 
lous fowls, C. J. Bond {Jour. Cinirtlrs, 10 {1920), No. 1, pp. 87~.9/). —Among the 
402 offspring of crosses between 4-toed and b-toed breeds of poultry, there were 
88 individuals witli 5 toes on one leg and 4 on the other — a condition termed 
heterodaclyly by the author. All but 4 of the heterodactylous fowls had the 
extra toe on the left side, and In symmetrical O-toed birds there was observed a 
tendency for a stronger development of the extra digit on the left leg. Similar 
cases are cited from the literature and from unpublished data of Bateson and 
Punnett, and it is suggested that “ the fiu‘tor truusniitted when a 5-toed is 
crossed with a 4-toed breed Is a tendency to extra serial segmentation of the 
rudiments forming the dlgils and not a tendency to develop a fixed number of 
(5) digits.*' It is also recorded that cross-bred fantail pigeons have more 
feathers on the left side than on the right 
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The genetic factor for hen feathering in the Sehrtght bantam, T. Mob* 
GAN (Biol Bul Mar, Biol Lah, Woods Hole, S9 (1920)^ ^o. 4, PP- 
Back crosses on Game bantam hens of Fi hen-feathered cocks of the Sebright 
bantam X Game bantam cross have given a total of 7 hen-feathered and 10 cock* 
feathered males. These two classes are considered substantially efiual and this, 
taken In connection with the Fa data already reported (K. S. R., 42, p. 460), is 
held to favor the view that there are one and not two factor differences between 
the normal cock feathering and the Sebright type of hen feathering. 

Note on a case of linkage in Paratettix, J, B, S. Halpanb (Jour, Qmetics, 
10 (1920), No. 1, pp. 47--51). — The autlior has examined the breeding data of 
Nabours (E. S. R., 40, p. 367), and concludes that in the grouse locust (P, tei^a- 
nu$) the factor for melanic pattern Is linked with the other group of factors, 
the crossover percentage being about 24 in the male and 46 in the female. 

Commercial feedOIng stuffs, 1919 - 20 , C. D. Woods (Maine Sta, Off, Imp. 
96 (1920), pp. 29-64 ). — This is the annual report on tlio reglstrafion and official 
inspection of feeding stuffs sold in Maine. Instead of analytical results, state- 
ments are given for each sample as to whether it conforms to guaranty. 

Beef cattle investigations for the year 1919 - 20 , C. W. MrOAMraEix 
(Kansas Sta., Fort Hays SiiOsta. [Pamphlet], 1920, pp. 8, fig. 1 ). — This ))iil)lica* 
tion was designed for distribution during the cattlemen’s “round up” nt the 
Fort Hays Substation in April, 1020, and consists mainly of tabular summaries 
of the results obtained from experiments in which 14 lots of beef cows or heifer 
calves were used, Including 4 lots of 20 cows In the helfer-devciopment project. 
This project, wdilch had then extended over 5 winters, was giving (ielinlte results, 
and indicated that heifers bred to calve at the ago of 2 years produced some- 
what smaller calves than cows dropping their first calf at 3 years of age even 
when their winter rations before maturity included a liberal supi»ly of grain. 

Two new experiments dealt with the use of kafir and cane as a dry roughage 
and as a silage crop. The kafir results are summarized in the following table: 

i 

Comparison of kafir roughages in a 90‘day feeding trial with young heef heifers. 


Kind of kafir roughage 
fed. 

Daily ration. 

Initial 

weight 

per 

head. 

Daily 

Kafir 

consumed 

Gain 

Rela- 
tive 
cost of 
gain. 

Kafir 

roughage. 

Cotton- 1 
seed cake. 

Straw. 

gain per 
head. 

per 

pound, 
of gain. 

per acre 
of kafir. 

silage, heads included.. 
Silage, without heads. . 
Fodder, heads included. 
Stover, without heads . . 

PoundA, 

30.0 

30.0 

27.1 

25.4 

j 

Pounds. 

2 

2 

2 

2 

Pounds. 

5.35 

3.50 

3.92 

6.43 

Pounds. 

614 

629 

602 

623 

Pounds. 
J.06 
1.06 
1 . Xl 
1.02 

Pounds. 
IS. 12 
28.38 
20. 42 
21.91 

Pounds, 
635. 7 

0 

246.0 

ms 

159 

101) 

548 

lie 


The relative costs were determined by assuming a relationship between the 
value of the stover and the value of the head, such that the stover was worth 
$6 a ton when the price of the grain was $1,50 a bushel. 

The comparison between cane fodder and cane silage was made with mature 
cows and indicated that 1 ton of the fodder was equivalent In feeding value 
to 1.2 tons of silage, but it is estimated that about twice as much forage can 
be secured from the cane as a silage crop than as a fodder crop. These cows 
received 2 lbs. of cottonseed or linseed cake per day, but another lot received 
the same ration of cane silage (30 lbs.) with 7.66 lbs. of alfalfa hay In place 
of the oil cake. From the relative gains it is concluded that 3.6 lbs. of alfalfa 
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hay is about equal In feeding value to a pound of the cake as a supplement to 
silage for mature animals. 

In a stTuly of the metlKHls of wintering heifer calves, it was found that a 
group kei>t in a small dry corral gained more rapidly than those given access 
to a large area of pasture. The success with the former method is attributed 
to the fact that the corral remained dry during the 00 days of the test. 

Pea straw for fattening beef cattle, H. Hackedoun and J, Sotola {Wash- 
ington 81a. Bui. 157 {J!)20), pp. 2//, figs. 7). — ^This bulletin consists of a study of 
the digestibility of pea straw and the full report of a feetling experinu'iit jire- 
viously noted from a preliminary paper (E. S. Tl., 43, p. 870). Analyses of the 
pea straw, (‘orn silage, alfalfa hay, ground barley, and cottonseed meal used 
in the feiHling lest are lnclud(Mi. 

A i0“day fUgostlon trial was made with 2 steers which had been fed pea straw 
exclusively for 32 days previously. The pea straw (average of 20 analyses) 
contained 0,05 per cent crude protein, 1.57 per cent <‘ther extract, 33.24 i)er cent 
crude fiber, 44.03 per cent iiitrt^gen-frtH* extract, and 5.32 per cent ash. The aver- 
age coetlieients of digestibility w^'re as follows; Dry matter 50.3, organic matter 
01.5, crude protein 58.4, ether extract 47.8, crude fiber 55.8, and nitrogen-free 
extract 67.2. 

Soy bean hay Is a good feed for owes iloim Sta. RpL 1919, p. 19). — Ex- 
"perirnents in the whit<u*ing of pregnant ewes complet(‘d in the spring of 1010 are 
held to indicate that .soy bean hay is somewhat better pound for j>ound, than 
alfalfa hay when corn and silage are fed in addition. 

Fattening lambs: Slielter v. open lot, R. AVititycomue and K. L. Pottlr 
(Oregon 8ta. Bui. 175 (1920), pp. 11, figs. 3). — The authors piH^sent the results 
of thrt^ t<*.st.s made at the Eastern Oregon Substation in eacli of which one group 
of Unnl)S was f!\tt<‘ned during the winter in an open lot while a second group 
WHS provided with a rough shelter consisting of a low^ shed <‘losed on two sides. 
The lambs recoivcnl alfalfa hay ad libitum and a limit<‘d grain ration (oats and 
barley ). 

The sheltered lot made slightly better gains in each case, the average being 
0.30 lb. per head per day, wdiereas the average gain in the case of tlu* uusindtered 
group was 0.29 Ih. The sheltered lainb.s consumed 9.1 lbs. of hay and 2 8 lbs. 
of grain per pound of gain wdiile the unsheltered lambs riHiuired 9.4 Ihs. of 
hay and 2.9 lbs. of grain. 

Suggestions for the management of fattening lambs and e\stimales of feed 
costs are appended. 

Farm slaughtering and use of lamb and mutton, C. G. Potts {(/. 8. Dept. 
Agr., Farmern' Bui. 1172 (1920), pp. 32, figs. SI). — This puhli<‘ation gives direc- 
tions for tlie slaughtering of sheep and the cutting up of the carcasses, and is 
illustrated by a number of clear halftones. There are also suggestions for the 
homo curing of mutton, discaisslou of the use of mutton in the diet, and recipes 
for cooking jnutton an<l land), previously not(Hi (E. S. R., 29, p. 159). 

The use of forage crops in the fattening of pigs, W. L. Robison (Ohio 8ta. 
Bui. SiS (1920), pp. 165-222, figs. 31). — The author reports 16 pasture experi- 
ments with young pigs and 1 w'ith 200-lh. gilts conducted during the summers 
of 3012 to 1918. These experiments follow those reported in RuHelln 242 
(K. S. R., 28, p. 468) and have not hitherto been published. 

The experiments deal clilelly with the methods of feeding supplements to pigs 
on pasture, and in the moat of them one or more groups of pigs w'ore fed In the 
dry lot to provide data as to the gains attributable to the pasturage and the 
39282"-~-21 6 
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saving In feed by the pasture crops. The following table summarizes the ex* 
perlments with red clover pasture : 

Comparison of methods of feeding com and tankage to pigs on red clover 

pasture. 



Method! of feeding corn 
and tankage. 

Katlo, 
corn to 
tank- 
age. 

Ration 
per 100 
Hbs. 
weight. 

Initial 

weight 

per 

head. 

l^ength 
of test. 

Paily 
gain per 
heaa. 

Consume^l per 
pound of gain. 

Gain 

accred- 

Corn. 

Tank- 

age. 

itedto 
an acre. 


[No foTikago, full food 


Pounds . 

Pounds. 

Weeks. 

Pounds. 

Pounds. 

Pounds. 

Pounds, 


of corn 


3.67 

34.4 

18 

0.80 

3.88 


55 


Free choice 

10:1 

3.89 

34.2 

18 

1.32 

3.15 

0.30 

110 


Full feed, hand fed ... . 

19:1 

3.79 

34.9 

18 

1.28 

3.25 

.17 

519 


Threcwiuarters of a full 










feed 

19:1 

3.39 

34.3 

18 

1.01 

3.13 

.10 

431 


l>o 12 weeks; full 





1 





feed f» weeks 

19:1 

3.54 

34.5 

18 

l.H 

3.14 

.17 

637 


No tankage, lull feed 








41 


of corn 


4.16 

43.8 

18 

1 1.16 

4.18 



2 

FreecJjoico 

, 2.3.1 

4.28 

42.6 

18 

1.40 

3.84 

.16 

119 


Fiillfe^ 

! 19.1 

1 4,45 

43.5 

IS 

[ 1.47 

1 3.89 

.20 

—8 


Full feed, hand fed. . .. 

15 1 

4.19 

48.4 

12 

! i.o;{ 

3.48 

.21 

374 

13 

3 pt'r coni ration 

[ 15-1 

! 2 93 

i 48.1 

12 

i .62 

[ 3.28 

.22 

220 


2 por cent rat ion 

1 16:1 

1.93 

i 

48.3 

12 

I .50 

2.51 

.16 

242 


1 In oxperlinont 3 tho proportion of corn in the rations was progressively incrca'^ed. 


As part of experiment 1 a plat of blue grass with a little white clover was 
also iMiatured, (‘oni and tankage being given fn^e choice. The average daily 
gain was 1.43 lbs. per head, and 3.15 ll)s. of corn and 0.2(1 lb. of tankage were 
retiuired per pound of gain. Corn and tankage were consumed in the propor- 
tion 12.1 and 191 lbs. of gain are attributed t<# an acre of pasture. 

Certain of the experiments with rape pasture are included in the following 
table ; 

Comparison of methods of feeding corn and tankage to pigs on rape pasture. 


Exper- 

imout, 


Method of feeding corn 
and tankage. 


Limited com, no tank- 
age 

Four-fifths of full feed . . 



2 i)er cent ration; later 

fiillfwid 

[3 per cent ration 

Ltiroughout 

2 percent ration; later 

fullfwd 

'Full fwd of corn; no 

tankage 

Increasing feed of corn; 

no tankage 

Fullft^ed 

2 per coat rat ion. later 

full ftHMi 

Full feed 

2 per cent ration; late * 
full food 


Ratio, 
corn to 
taiik- 
ase. 

Ration 
I>cr too 
lbs. 

weight. 

Initial 

weight 

per 

head. 

Length 
of test. 

Paily 
gain per 
head. 

Consur 

pound 

Corn. 

ned per 
it grain. 

Tank- 

age. 

Cain 
accred- 
ited to 
an acre. 


Pounds. 

Pounds 

Trrrfc.t. 

Pounds 

Pounds. 

Pounds. 

Pounds, 


3.140 


12 

0 88 

3.29 


268 

9:i 

3.60 

62.1 

12 

LIS 

2.79 

0.31 

367 

14:1 

4.21 

39.9 

15 

1.26 

3.30 

.21 

(») 

14:1 



15 

1.12 

2 73 

.19 

(») 

14:1 

2.88 

52. 1 

15 

l.OS 

2,70 

.19 

(}) 

14:1 


52.3 

15 

1.22 

2.75 

.20 

0) 


4.11 

35.3 

18 

.8S 

4.23 


866 


3.09 

34.8 

18 

.63 

3.66 


339 

19:1 

3.89 

36.4 

18 

1 06 

3.61 

.19 

62> 

19:1 

3.13 

35.2 

18 

.85 

3 10 

.16' 

! 441 

9:1 


35.1 

18 

1. H) 

3.42 

.38 

430 

9:1 

2.90 

35.0 

18 

.95 

2.60 

.29 

111 


* Not computed, as no check groups were fed in the dry tot. 

Throe expe^riments (numbered 13, 12, and 13) involving, rojspectively, 100-lb., 
80*lb., and 70-lb. pigs, were studies of hand feeding of supplements v, self- 
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/eeding by the free choice system. The supplements In each case were corn 
and tanlmge and the pasture was rape. In each experiment the self-fed pigs 
gained more rapidly than the hand-fed ones, but in the case of the two experi- 
ments with younger pigs the hand feeding produced more economical gains. 

One experiment (numbered 10) was a comparison between a full feed of corn 
without supplement and the self-feeding of corn and tankage, free choice, the 
pasture being rape. The self-feeding method produced tlie more rapid and 
more economical gains. 

Experiment 7 was a comparison between full and limited feeding on rape 
pasture, the supplements during the first 4 weeks of the teat being middlings 
and tankage (14:1), with hominy feed substituted for middlings during the 
last 17 weeks. The lot full fed throughout made an average daily gain of 
1.26 lbs. per head ; the lot starting on a 2 [)er cent ration and gradually increased 
to a full feetl made a dally gain of 1.07 lbs.; the lot starting on a 1 per cent 
ration and gradually Increased to 3 per ccmt gained 0.72 lb. ; and the lot con- 
tinued on a 1 per cent ration throughout galn^ni 0.43 lb. per day. The control 
pigs full fed in dry lot gained 1.03 lbs. The lighter rations were more economi- 
cal of feiHl but lowered the dressing weight. 

Methods of feeding supplements on soy bean pasture were studied in experi- 
ment 9. The lot given a full feed of corn without tankage made an average 
daily gain of 1.03 Ihs. and the lot fed a i feed of corn gained 1.02 lbs. The 
former required 2.79 and tlie latter 2.25 lbs. of corn per pouiul of gain. The 
lot given a full feed of corn and tankage (0:1) made a dally gain of 1.18 lbs. 
and consumed 2,52 U)S. of feed per pound of gain. Tlie lot given a § feed of 
corn and tankage (9:1) made a daily gain of 1 lb. and required 2.30 lbs. of feed 
per pound of gain. 

Experiments 14, 15, and 16 were comparisons of the following mixed pas- 
turages: (1) Canada fiel<l rwas and oats, (2) field licas and rape, (3) rape and 
oats, and (4) rai>e and st).v beans. In each case there was a check lot on rape 
alone, ami it was found that the rape furnished pasture for a much longer period 
than any of the mixed forage crops tested. Experiment 17 was a comparison 
between sweet clover pasture and soy bean pasture in which it was found that 
the sweet clover was distinctly distasteful to the pigs. 

The author includes a table showing tlie influence of weight of i>ig on the 
amounts and proportions of corn and tankage consumed when fed free choice, 
and also presents estimates of the amounts of corn replaced by tankage in the 
dry lot and on the several pasture crops tested. 

Study of some poultry feed mixtures with reference to their potential 
acidity and their potential alkalinity, I, B. F. Kaijpp and J. K. Ivey (Jour, 
Affr, Heaearoh [V, S.], 20 (1920), A^o. 2, pp, 141-lW)- — This contribution from 
the North Carolina Experiment Station has been noted from another source 
(E. S. R., 43, p. 573). 

Selection and preparation of fowls for exhibition, J. W. Kinohorni: 
(U, is. Dept, Agr,f Farmers* Bui, 1U5 (1920), pp. 3-id, figs, 7). — Designed for the 
use of members of boys' and girls’ poultry clubs. 

DAIBY PABHING— DAIBYINO. 

The reaction of milk 4n relation to the presence of blood cells and of 
specific bacterial infections of the udder, J. O. Bakkk and K. S. Breed (New 
York State Sta, Tech. Bui 80 (1920), pp, 3-19). — Essentially noted from another 
source (E. S. R., 48, p. 578). 

Unit requirements for producing milk in western Washington, J. B. Bain 
and G. E, Braun (V, S, Dept. Agr, Bui, 919 (1920), pp, id).— This is a study of 



474 


BXPBRIHEOT STATION BEOORD. 


ir<fU 44 


the cost of producing milk in Skagit County, Wash., about 70 miles nortii of 
Seattle. It was conducted according to the plan used for previously published 
studies in North Carolina and Indiana (E. S. R., 43, p. 678). 

The first year of the study began in August, 1917, and covered 17 herds. The 
second year began in January, 1919, and covered 18 herds. The average herd 
consisted of 31.3 c(»ws in 1917-18 and 28.6 cows in 1919, and the yearly produc- 
tion per cow averaged 7,833 lbs. of milk, testing 3.6G per cent fat. The cows 
were mainly Holsteins, and the milk was mostly sold for condensing purposes, 
delivery being by motor truck. The following table summarizes the average 
feed and labor requirements for the two years : 

Miscellaneous expenditures and amounts of feed and labor required for milk 
productimt in Sk^agit County, Wasfu 


Bams of rompiitalion 
and season. 

Mill 

feed. 

Home- 

grown 

grain.! 

Le- 

gume 

hay. 

Other 

hay. 

Stm^er 

and 

fodder. 

Silage, 

etc. 

Hu- 

man 

labor. 

Horse 

labor. 

Bed- ! 
ding 

Pas- 

ture. 

Miscel- 

laneous 

costs.^ 

Per cow 

Lbft. 


JM. 

Lbs, 

Lbs. 1 

Lbs. \ 

//r#. 

Hrs. 

Lbs. 

A cres. 


Novcmibcr to April. . 

711 

m 

246 

2,5.>8 

186 

4,610 i 

60.1 

0.29 

2sy 

ai 

$15.70 

May to October 

Entire year 

Per 10(» lbs. milk: 

214 

27 

28 

314 

4 

J,Sf)4 1 

60.9 

.67 

6 

1.0 

16.02 

*325 

262 

274 

1 

2,872 

190 

6, 474 

121. 0 

.96 

2i)3 

1.1 

31. 72 

November to April. . 

22.1 

7.8 

7.6 1 

79.5 

5.8 

14.8.3 

1.9 

.01 

9.0 


.50 

Mav to October 

4.6 

.6 

.6 j 

6.8 

.1 

40.4 

1.3 

.02 

.1 

. 025 

.36 


1 Excluding (‘banges in inventory values ol cows. 


There were 115 lbs. of manure saved in the winter per 100 lbs. of milk and 
13 lbs. saved in tlic summer. Thi’ee per cent of the cows did not calve within 
the year, 55 per cent frosheiuHl in the winter, and 42 per cent in the summer. 

Feed and bedding totaled 43.0 i>er cent of the gross costs (including deprecia- 
tion), pasture 12.5 i)er cent, labor 23.5 per cent, and mist^ellaneous charges 17.0 
per cent. Depreciation of slock formed 2.5 per cent of the gross costs. This 
was 4.4 jKir cent of the capital value of the cattle and would have been larger 
except that a number of cows were sold at good prices for tlalry purpo.ses in 
1919. 

Hir(>d men. often professional milkers, pierformed G4.2 per cent of the work in 
the winter and 59.2 per cent in the summer. Women and boys did 10.2 por cent 
of the winter work and 13.8 per cent of the summer work. 

To keep a hull one year required 030 lbs. of gr.ain, 5,907 lbs. of dry roughage, 
3,<K30 lbs. of suc<*ulent roughage, 43 lbs, of bedding, and 40.4 liours of human 
labor, besides pasture costs and miscellaneous charges. 

Buying and selling milk on a butter-fat basis {New Jersey FiUis. Circ, 121 
{1920), pp. 24, figs. 4). — ^This contains the text of the New Ji*r,sey dairy inspiec- 
tioii law of 1920 regulating the testing of milk and cream sold on the fat basis, 
together with rules for the licensing of testers and tlie results of the inspection 
of Babcock lest bottles and pipettes, 

CUeeseinakers save by figuring costs, J. L, Sammts and O. A, Juvb {Wis- 
consin Sta, lint. S21 {1920), pp, 21), — ^Thc authors present an outline of an ac- 
counting syst<*m for cheese factories and report on the operating cost during 
1918 of 18 Wisconsin factories, this being the number of complete replies to a 
questionnaire sent out by the station. 

The factories fell into two well-marked groups of equal size on the basis of 
the amtmnt of labor income. In one group (de.slgiiated A) the labor income 
ranged from $1,3^3 to $3,472 with an average of $2,069. The highest labor 
income in the second group (B) was $704 and the average was $237, there being 
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2 factories with negative income. The daily output in group A ranged from 
827 to 375 lbs. with an average of 562. In group B, production ranged from 
427 to 395 lbs. with an average of 298. In group A, the cost per pound of cheese 
was 2.086 cts., of which 0.221 ct. was building and land charges, 0.205 ct. equip- 
ment charge, and 1.26 cts. supplies, help, taxes, etc., with the cheeseinaker’s 
wage (at $2,000 per annum) forming the balance. In group B, the total cost 
was 3.879 cts. jKjr pound of cheese, of which 0.442 ct. was charged to building 
and land, 0.347 ct. to eciuipment, 1.34 cts. to supplies, help, and taxes, and the 
balance to the maker’s pay. 

VETERINAEY MEDICINE. 

Treatise on finmimity in infectious diseases, J. Bokoet Vim* 

dans les Maladies infeetiemes, Paris: Masson d: Vo,, 1920, pp. VJII+ 
720; rev. in Brit. Med. Jonr., Ao. S109 {1920), p. 167).-— As stated in the au- 
thor’s preface, the object of this treatise has f)een to contribute to the populari- 
zation of tlie fundaiiienlal iiieas of immunity. With this in mind, the first of 
the four parts Into which the hook is dIvidcMl consi.sts of a general survey of the 
field of infection and immunity and of the problems confronting the bacteriologist 
and physiologist engaged in the study of immunity. Part 2 deals with cellular 
immunity under the headings of intracellular digestion, Inthunmation and phago- 
cytosis, the contlict between phagocytes and bacteria, and factors assisting 
I>hagocytosls. Part 3, on humoral immunity, deals with the i)rincipal functions 
of Immune serums, a comparison of immune with normal serum, alexin and its 
fixation, antigens and antibodies, their reactions and specificity, and anaphy- 
laxis and the ferments of the blotKl. In part 4, on the reaction of the organism 
as a whole, the practical applications of modern theories of iinniuiiity are dls- 
cusst^d with applications to different diseases. 

Technique of vaccines and curative sera, A. Makxeb {Tcehnik der Inipf* 
stoffe und Jleilscra. Bninsiriek, Germany: Friedr. Viewep d Fon, 1915, pp. 
]X-\-319). — This book consists of a concise compilation of material on vaccines 
and sera for human and animal diseases, with many ref<*rences to the original 
literature. Chapters are Included on the theoretical aspects of inummily, the 
principles employed in the preparation of antigens and antibcKly-containing sera 
and their proi>ertIes, and serum sickness (anaphylaxis, allergy, etc,). 

Textbook of toxicology for veterinarians, E. Frohnkji {Lehrhiieh der Toxi- 
kologie fiir Tieriirzte. I^tutiyart: Ferdinand Enicc, 1919, rev. ed., pp. VIIT-\- 
JfW ), — This is a revised edition of the work previously noted (E. S. U., 24, p. 
778). 

Meat and food Inspection, W. Hobektson {London: BaiUhre. Tindall Cox, 
1920, 2. ed., pp. XTV+292, figs. 49). — ^The several chaptei*s of this work, the first 
edition of which has been previously noted (E. S. K., 20, p. 565), relate, re- 
sp(?ctively, to the sites, structure, and various types of cowsheds, piggeri(»s, and 
stables; some facts concerning milk supplies, tuberculin and malleln tests-— 
preparation of vaccine lymph ; slaughterhouses, general considerations ; the ap- 
pearances of healthy and diseased animals ; anatomical considerations ; methods 
of slaughter; the appearance of the meat of animals under varying conditions; 
preservation and storage of meat ; the diseases most commonly seen in the abat- 
toir ; other conditions met* at the slaughterhouse ; fish, oysters, mussels ; ptomaine 
and food poisoning; food shops, farm and poultry produce; and prosecutions, 
various examples. The text of legal enactments relating to the subject in the 
United Kingdom is appended. 



476 BXPBaUMBITt STATIOir BBCOKD. ' 

Report on the Teterlnarjr service of Stuconx, 1912, 1913, 1914, 191B, 
1916, 1917, and 1918 (Ber, VeteHnilrw, KOnigr. Bachmn, 57 (1912), pp. 
V+228, flpH. 2: 58 (1918), pp. V+22i; 59 (1914), pp. V+m; 60 (1915), pp, V+ 
181: 61 (1916), pp. Y+220; 62 (1911), pp. V+244; 68 (1918), pp. V+m).--- 
Tliese are annual reports (E, S. R., 28, p. 79) dealing with the occurrence of 
diseases of domestic animals, meaMnspeetion work, etc. Much of the data is 
presented In tabular form. 

Reports on the civil veterinary department (including the Xnsein Vet* 
erinary School) , Burma, for the years ended March 31, 1919, and March 
31, 1920, G. IL Evans (Burma Civ. Vet. Dept. Rpt., 1919, pp. 6+18, pi. 1; 
1920, pp. 6+15, pi. 1 ). — These are the usual annual reports (E. S. IL, 42, p. 675), 

Investigations of the germicidal value of some of the chlorin disinfect* 
ants, F. W. Tillet (Jour. Agr. Research [U. fif.], 20 (1920), No. 2, pp. 85-110 ). — 
Investigations here reported, much of the data relating to which is presented In 
tabular form, led to the following conclusions : 

“ In the ordinary routine work of general disinfection, such as disinfection 
of cattle cars and pens, there Is always a large amount of organic matter present. 
It is evident, therefore, that because of the enormous diminution in germicidal 
value on addition of organic matter as well as because of the injurious efft*ets 
on metals and fabrics the chlorin disinfectants as a class do not seem to be 
suited for use under the usual conditions and by the usual methods of general 
disinfection. That is not to say, however, that when properly ustMl they are 
not edlcient and valuable in the treatment of infected wounds; in fact, the evi- 
dence available goes to show that they are of great value when so used ; and, of 
course, chlorin and hypochlorites are being very widely and successfully med 
for the disinfection of drinking water, 

^‘Compared on a basis of weight of chluramin T as against weight of chlorin 
as sodium hypochlorite (Dakin’s solution) or hypochlorous acid (eiisol), or as 
chlorin in aqueous solution, chloramin T is less etilciont than the otliers. But If 
the comparison is made on the basis of available chlorin contained, it is much 
more efficient against Staphylococcus aureus, much less efficient against Bacillus 
pyocyaneus, and approximately eiiual in efficiency against B. typhosus. 

** The exi)eriinents upon B. tuberculosis Indicate that the chlorin disinfectants 
are worth very little so far as that organi.sm is concerned. This is not surpris- 
ing in view of the use of antiformin (NaOCl+NaOH) in isolating tubercle 
bacilli. 

“ In the present work, considered as a whole, there is seen throughout more 
or less ‘ selective action ’ on the part of the various disinfectants. The most 
clearly defined example of this is seen in the extremely high value of chloramin 
T against S. aureus as compared with its extremely low value against 
B. pyocyaneus. 

“ The results of the experiments upon anthrax spores show that the germicidal 
action of chlorin compounds is not always so speedy as is commonly supposed 
but may extend over several days. 

“ The addition of ammonia to solutions of chlorin or hypochlorftes very greatly 
increases germicidal activity and tends to prev«it depreciation in value on 
the addition of organic matter.” 

Anesthesia with stovaine in veterinary surgery and medicine, G. Paaon 
(AnvstMsie a la Stovaine en Chirurgie et en M^Oecine V6tMmire. Paris: 
Masson d Co., 1919, pp. 31, pis. 6 )* — ^This deals with the use of stovaine in both 
local and regional anesthesia* 
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Use of the single cell method in obtaining pnre cnltnres of anaerobeSt 

M. A. Bakijeu {Jour, Ktvpi, Med., S2 {J920), No. S, pp. 295-31], pi. 1 ). — ^This is 
the report of an investigation of the applicability of the pipette method* to 
the isolation of anaerobes. The method, with slight modifications in technique 
which are described, has been found to be feasible for obtaining one-cell pure 
cultures of anaerobes. Both bacilli and sjxjres may be used as seeding material, 
although spores give a higher percentage of positives. Sernisolid agar is rec- 
ommended as the most convenient form of medium, a sufficient degree of 
anaerobiosis being obtained by boiling alone. 

Standardization of bacterial suspensions, W. E. King {North Amer. Vet, 
i {1920), No. 8, pp. 385, 380 ). — This is a brief discussion of various methods 
which have lieen previously noted from the original sources. 

Enhancement of the opsonizing and agglutinating powers of anti pneu- 
mococcus serum by specific precipitating serum, I. W. Pritchett {Jour, 
Nxpt, Med., 32 {1920), No. 3, pp. 283-293 ). — On the basis of observations by 
various workers that it is X)ossible to produce in animals, through the Injection 
of certain immune or normal sera, antisera capable of inhibiting the action of 
antibodies, an investigation was undertaken to determine whether pneumococcus 
aiitiopsonlns are formed In rabbits following the intravenous injection of monova- 
lent pneumococcus horse sera, Types I, II, and III. 

No evidence of the formation of pneumococcus antiopsonins could be obtained. 
On the contrary, the opsorjizing and agglutinating pr()i)ertles of the immune horse 
st'ra were greatly enhanced in the presence of the Type 1 and Type II sera. 

The in<Teaso in opsonization and agglutination is thought to dei>end ui)on 
specitu' seiiHitizatiun of the pneumococci by the homologous immune serum and 
the presence of the prt'Cipitating seruu). Preliminary sensitization of the bac- 
teria before x)rec‘ipUHtion, or preciiiitation in the rabbit-horse serum mixture 
before the addition of the imeuniococci, cause<l little if any difference In result 
from tlial obtained when the immune serum, precipitating serum, and pneumo- 
<*r>cci were mixed and incubated together. 

A corresponding increase in protective powder in vivo could not be obtained by 
the addition of Uie specific precipitating serum. 

Epizootic lymphangitis of solipeds, a contribution to the study of myco- 
sis, A. Boqxjet and L. N^gke (Lympliangitc Epizootique des Solipi^dcs, Contrihu- 
Hon a VEtude des Mycoses* 2*aris: Masson Co., 1920, pp. JJ’^lJfS, ph. S; 
rev. in Jour. Compar. Path, and Ther., ,33 {1920), No. 2, pp. 111-121 ). — This work 
gives a complete account of the etiology, pathology, .symptoms, diagnosis, treat- 
ment, etc., of epizootic lymiffiangitis. It records recent observations and discov- 
eries of importance, many of them having been made by the authors. Bibliogra- 
phies accompany tlie several chapters. 

On the prevention of foot-and-mouth disease, H. M. Lisboa and A. A. da 
llocHA {Man. Inst Oswaldo Cruz, 12 {1920), No. 1, pp. 66-12; trans.. pp. 60- 
65 ). — This palmer is based upon observations by the authors in many fwi of 
foot-and-mouth disease and experiments conducted over a period of six years. 
They find the average duration of Immunity in animals after recovery to be 
about one year. It is believed tlmt the divergence of opinion regarding this 
period is due to the varying intensity of Infection and to the degree of indi- 
vidual resistance. When an animal has a slight attack it may be liable to 
another benign attack at*the end of about six months, but this is very exceptional. 
The shortest period of Immunity observed by the authors was four months, 

•PliUipplae Jour, Sci.» Sect B, a (1014), No. 4, pp. ZOI-Zbb. 
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whi(*h followed a very slight Infection induced by experimental Inoculation, 
The longest iwiod of iiiununlty observed was two years, wliich occurreii after a 
virulent attack. 

work was done in the following way: Aphthae taken from a bull that 
had had a virulimt attack of f(M)t*and-mouth disease were crushed in a mortar 
and diluted in pliysiological solution; after that they were filtered, first through 
largo-nieshed tissue and afterwards through filtering paper. Tills took about 
an hour. The substance thus obtained was injected in tlie Jugular vein of an 
ox that had hitherto proved refractory to aphthous fever. This was repeated 
four times, at intervals of seven days, and was done at night so as to prevent 
the virus from being spoilt by heat,” The animal was bled 10 days after the 
last iiijedion and the serum obtained was kept In 0.5 per cent carbolic solution. 
Laboratory work showed that 120 cc. protected adults, while 80 cc, was sufficient 
for calves over six months of age. Used on pigs, it proved to be preventive in 
doses of 40 cc. for adults and 20 cc. for sucking pigs. 

Experiments with serum against foot-and-mouth disease, F. liosKNiiUscu 
{An, Soc, Rural Argentina, oS (1919), No. 2t, pp. 1009-1016; ahs. in Abfi, Bact^ 
4 (1920), No. S, p. 188). — An account is given of the use of serum obtained from 
cattle artificially iminunized against foot-and-mouth disease as a pi*eventive 
measure at the National Livestock Exposition at l^alermo in September, 1010. 

The preventive do.ses for the Aberdeen-Angus and Dutch cattle varied betw(*en 
40 and 80 cc. and those for the Shorthorn and Hereford b(‘twe(‘n SO and 100 cc, 
lleinjectieii at the end of the fifteenth day is recommended to prolong the 
reslstanci' conferred by the first injection. As a result of the experience re- 
ported, the author is of the opinion that the serum injected in sufiicieni (puintl- 
ties is not only capable of preventing the disease lint wJion given at the full 
development of the disease causes it to take n mucli milder form with less 
serious complications. Parturition is thought to lower the resistance conferred 
by the serum, and consequently reinoculation of the animal after labor is 
recommended. 

Contribution to the growtfi of the glanders bacillus with special refer- 
ence to iiialloin formation, H. Vkiise (MonaUh. Rrakt, Tierheilk., Si (1920), 
No. 1-8, pp. S(iSS82). — This article reports a study of the relative values of 
proteln-freo and of bouillon media for the growth of glanders bacilli for the 
mallein test, and of the efTc'Ct of different factors upon the growth of the bacillus. 

A iirotein-free nutritive medium consisting of 15 parts of monosodiiim phos- 
phate, 20 of monopotas.sium phosphate, 3 of magnesium sulphate, 12.5 of mag- 
nesium citrate, 25 of asparagin, and 100 of glycerin made up to 5,000 parts with 
distilled water was found to be as satisfactory as one containing bouillon. The 
growth of the organism took place best in neutral or slightly acid media in the 
presence of between 4 and 5 per cent of glycerin. Sucrose hindered and lactose 
favored the growth of the organism. Of the colored media litmus lactose agar 
gave good results, while neutral red agar afforded only scanty growth. 

danders diagnosis in slaughtered animals, the valuation of tlie flesh, 
and the utilization of tlie hides of glandered animals, 0. Gxksr (Ztschr. 
FlciHch u. Milclihyg., 30 (1920), Nos. 14* PP* 165, 186; 15, pp. 191-199). — This is 
a summary of information on the rules in Germany governing the use of the 
hlde.s and meat of glandered anlniaK 

Tuberculosis eradication under the accredited-herd plan* — Herd list No* 
3 (V. aS. lUvt, Agr., Dept. Circ. 142 (1920), pp, This Uiird lierd list (E, S. 
II., 42, p. 380) shows herds of all breeds officially accredited as free from 
tuberculosis on June 30, 1920. Several summary lists are also Included. The 
largest number of accredited herds was in Minnesota, followed by Virginia, 
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Wisconsin, Pennsylvania, the District of Columbia, etc. There are shown to be 
8,370 accredited herds and 36,599 herds once tested without reactors. 

Tuberculosis eradication under the accredited-herd plan. — Supplements 
1 and 2 to herd list No. 3 {IL Dept, A{/r,, Dept, Circs, ip imj)), pp. 98; 
Hki pp. JfO ). — The first supplement consists of a list of herds of Ayrshire, 
Guernsey, Holstein-Friesinn, and Jersey cattle, the second of a list of herds of 
Aberdeen Angus. Brown Swiss, Devon, Dutch Belled, Galloway, Hereford, Bed 
Polled, and Shorthorn, all of which have passed one otticial tuberculin test with 
a view to being accrwlited. The breeds of cattle, the names of owners, and 
the States in which the herds are located are arranged in alphabetical older. 

A study of goiter and associated conditions in domestic animals, J. W. 
Kai.kps (M'dsMnffton ^ta. Dul. JoG {/920), pp. fS, pis. This is a report of 
studies made of goiter In domestic animals in Washington, with the results 
obtained in experimental work. 

Present knowledge indicates tluU the affection is most frequently found east 
of the Cascade Mountains along the valleys of the Wenatchee, Kiitiat, and 
Metlnnv Bivtu*s, and ou the banks of T.ake <ni(‘lan, all of wbicb are mountain- 
ous regions. Tlie nature (»f tin* disease as it has appeared in horses, cattle, 
Imgs, slieep, goats, and otiier animals is c(»nsidered at some length. A micro- 
seojiic study of the thyroid, next dis(*u.ssed, r4H’eah‘d that all species of alTected 
newborn animals bine the so-<*alled byperplusth’ goiter. A discussion of the 
cause, of the iodin contcmt of foodstuffs, and of the thyroid glamis, and the 
details of ex]>erim(*nlal work with animals follows. The summary drawn by 
the author is as follows: 

IIyperplasti< s goiter is enzootic among all spor*ios of domestic animals In 
certain so-called goitrous regions. It is especially prevalent in certain sections 
of Washington, Montana, and British Oidumhia. The disease is manifested in 
somewhat different forms in the different spixies of domestic animals, but the 
primary lesion in all cases is of similar character and consists of li.vperi>lasla 
of the thyroid. Tliis t,\pe of goiter is of little importance in the adult, but causes 
grave (list urbanees In the newborn. AlTected (*olts, kids, lambs, and pigs seldom 
live, while the condition is less fatal to alTected calves. 

It has not b(^on (hdinitely proved, but it is quite likely that a detich'iK'y of 
iodin in the water, fe<Hl, and possibly the s(»ll is responsible for tin* malady. 
Other unknown factors may also be considered ns causal agents. F(‘eding ex- 
periments indicate tliat (‘Itbi'r water, feed, or both from a goitrous region may 
cause goiter. 

“Perfectly controlled experiments with Angora goats show that goiter can 
bo absolutely preventinl ijy odmini.stering iodin to does during pregnancy. This 
can be given either in the form of potassium iodld per orein or tincture of iodin 
snbcutanc^ously or on the unbroken skin. Field experiments also indicate that 
the condition can be successfully prevented in other spc^cies of animals by tile 
use of iodin,” 

Accounts of this affection by Welch in Montana (K. S. R., 39, p. 1S7), and by 
Hart and Steenbock in Wisconsin (E. 8. R., 40, p. 3S5) liave been noted. 

Observations on tlie body temperature of dry cow^s, M. Kiuss {Nath Arad. 
ISci, Proe., 6 (1920), No. 9, pp. 5S9-5Ji1). — The results of several series of obser- 
vations have been summarized as follows: 

” The rectal temperature was higher than Uie vaginal w^hen measured at the 
same dejdh of 7 in., showing an average excess of about O.H® F. The relative 
values, however, varied under different conditions but showed a trend toward 
parallelism. A fall in body temijorature invariably followed the drinking of 
water. This fall varied directly with the quantity of water drunk. After the 
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effect of tbe water drunk in the morning hfts been overcome, the tein|>erature 
renmlned fairly constant till abotit 2.80 p. m. When no water was drunk the 
temperature was practically constant in the morning and in the afternoon till 
about 2.30 p. in. There was a gradual rise in temperature in the afternoon 
from about 2.30 p. in. to about 5 p. m. 

“ Bating of feed raised the body temperature slightly for about a half hour 
when the cows received a maintenance ration. The temperature of the rectum 
or vagina was decidedly higlier wdien measured at a depth of 6 or 7 in, than at 
a depth of 4 or 5 in. There was no material difference in tempera tunj between 
a d€*pth of 0 in. and one of 7 in., while there was a distinct difference of tern* 
perature between a depth of 4 In, and one of 6 in., thus showing the unrelia- 
bility of measurements of temperature at a depth of less than 6 in. 

“The standing as compared with the lying position of the animal had hardly 
any effect on the body temperature, but there was some Indication that the 
temperature was slightly affected when measured shortly after the change in 
position had been made. There was no difference in body tenii>erature when 
measured before or after defecation. Dally fluctuations in body temiieralure 
depend to a great extent on the individuality of the cow. A variation of 0.8® 
in the rectal temperature of the same animal was observed, when measured at 
the same hour of the day under identical conditions and outside tlie influence 
of water or feed, while under the influence of water a difference of 1.3'’ was 
observed at the same hour on two consecutive days.” 

Simpliflcation andi partial revision of the factors involvedi In the com- 
plement fixation test for infectious abortion in cattle, C. S. Gihhs and L. F. 
llETTGER {Jour, Irtmvnol,, 5 (1920)^ No, 5, pp, S99-iJ6j fig. f).— This contribu- 
tion from the .Sheffield School Bacteriologi<*al Laboratory and the Connecticut 
Storrs E\p<‘riment Station con.sists of a simplification and standardization of 
the complement fixation t<‘st for infectious abortion In cattle, with particular 
emphasis on the preparation and titration of the antigen. 

TIjo only modifications of importance wdiich have been made in the techinque 
of the test as previously de.scribed by Itettger and White (E. S. II., 39, p. 491) 
have been the adoption of the Wenner method of bleeding guinea pigs (E. S, 11., 
40, p. 479), tlie technique of which is described in considerable detail, the preser- 
vation of sheep conniscles by the Bernstein and Kallskl method of formalin izing 
(E. S. K., 20, p. 670), and slight changes in the method of hemolysin i)ro<]uction 
consisting in the intravenous Injection of small but increasing doses (0,1 to 
2 cc.) of waslKHl undiluted sheep corpuscles into rabbits. Prom 0.5 to 1 cc. of 
the prepared corpuscles is injected into the marginal ear vein of each of two 
rabbits, follo\ved one or two days later by 1 cc. of the same material, and on 
the third or fourth day after the first treatment by a final dose of 1.5 to 2 cc. 
The potency test is made four or five days after the last injection and, if satis- 
factory, the animals are killed not later than the tentli day after the third 
treatment. It is claimed that the hemolytic serum thus prepared Is so active 
that a dilution of 1 : 100 is necessary to determine the titer with any degree of 
accuracy. 

In the attempt to devise a uniform and reliable method of antigen production, 
a study was made of the Influence of the age of bacterial cultures, different 
brands of peptone, different strains of Bavillm ahortuSy and the initial Hdon 
concentration of the medium on the antigenic proiierties of the bacterial gj*owths. 

The most satisfactory antigen growth was obtained on nutrient agar con^ 
iaining Fairchild peptone and having an initial H-lon concentration before ster- 
ilization of pH- 6.5, resulting in pH—6.8 after sterilization for 15 minutes under 
15 lbs, pressure. While it is thought to matter little what strain of B, aJmrim 
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is used for antigen production, the Bang strain was used almost exclusively in 
the study reported. It is suggested, however, that it may prove advantageous to 
use several strains and thus obtain a polyvalent antigen. The incubation period 
of the B. abortus cultures should not exceed four or five days, and concentrated 
stock antigen suspensions should be prepare<i immediately following the re- 
moval of the culture tubes from the incubator. From the concentrated stock 
suspension a dilution Is made with carbolized saline solution to match tube 1.75 
in the McFarland nephelometer. In conclusion the necessity is emphasized of 
using positive and negative sera as controls in all tests. 

Bovine lymphangitis, A. 1^. SHrATHKR {Jour, Compar, Path, and Ther., 3S 
(1020), No. 5, pp. 158-J85, figs. 10). — “With pus taken from natural cases of 
bovine lymphangitis it has been found possible to reproduce the disease in 
plains calves to the extent that subcutaneous inoculation has led to the forma- 
tion of an abscess and suppuration of the nearest lymphatic gland. The condi- 
tion so produced resembled the natural disease In tliat the lesion developed very 
slowly and the suppurating glands showed little tendency to burst spontaneously, 
there was no rise of temperature, and tlie animals showed no general disturb- 
ance of bealtb- 

“The intraperitoneal inoculation of male guinea pigs with original pus has 
l)een followed in a very large proi)ortion of cases by supiniratlve orchitis. 
With cultures of an organism Isolated from pus derived from animals experi- 
mentally infected with original pus, It has lH*en found possible to again produce 
similar le.sions in both plains calves and guinea pigs. 

“ From the literature detillng with bovine lymphangitis It would api)ear that 
there are two distinct forms of the disease, one caused by a strei)tothrlx 
(Nocard) and the other by a bacillus (Vrybiirg and Raymond). After consid- 
ering the reports of Raymond and Holmes regarding their Investigations Into 
the same outbreak, the only conclusion that one can come to Is that Raymond’s 
is by far the more ac<‘eptable. The organism described in the prestuit paper 
agrees in the nuijority of its characters with those described by Vryburg and 
Raymond. It differs in certain minor resiKH*ts. Raymond’s organism is de- 
scribed as being negative to Gram’s method of staljiing but positive to Gram- 
Welgert, while the organism here describetl is negative to Ijoth. Vryburg does 
not mention the reaction to GraiivWeigert, but his bacillus was negative to 
Oram. Raymond’s organism deveiope<l no surface growth on broth. Both 
Vryburg and Raymond obtained positive indol reactions. None could be ob- 
taine<i with the bacillus here described. 

“Oonsidexing the differenc(*s, It may be ixointed out that there* is sometimes 
room for a divergence of opinion as to whether an organism is or Is not posi- 
tive to Gram and its modifications. The bacillus described in this paper was 
c*ertainly negative to both, as an exposui*© of ten seconds to the respective de- 
colorizing agents was sufficient to render it almost invisible. The development 
of a surfa(‘e scum upon a proportion of the broth tubes was at first thought to be 
due to the presence of an impurity, but rei>eated plate cultivation indicated that 
It was not. A parallel case In which the development of a surface scum Is not 
constant is to be found In tlie glanders bacillus. The bacillus does not appear 
to agree In all its characters with any of the pus-pr(Kluclng bacilli hitherto 
described. It approximates most closely to the Prelsz-Norcard bacillus, but 
differs from that organisxh in being Gram-negative.” 

Hegional anatomy of domestic animals. — ^III, Swine, E. Bourdelle 
(Anatomie H^gionale des Animaux Domestiques, Illy Pore. Paris: J. ii, Baih 
Wre d Bans, 1920^ vol. d, pp. SS€, figs. 1$8). — This third volume of the work 
previously noted (E. S. R., 41, p. 279) deals with the anatomy of swine. Many 
of Uie figures are illustrated in colors. 
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Infections abortion in pigs, Oppermann in Vet Rea,, Vo. 

1662, p, 53 Jf ). — In one piggery observed by the author, 18 abortions were en- 
countered among 28 sows between the second and third months of pregnancy. 
The author is of the opinion that the abortions were caused by diplo-streptocoeci 
which were encountered in the blood of the fetuses. Ttie ten sows which 
remained ui>on the place were treated with antistreptococcic serum, in addition 
to disinfection of the premises, and no more cases of abortion occurred. 

A contribution to the study of epizootic meniugo-en cephalitis of the 
horse, C. F. Flores iRei\ Soc. Med. Vet. iI$umo» Airc«], ^ (1919), No. 8, pp. 
35-43; ohH. in Vet. Rev., 3 (J919), No. $, pp. 295, 296). — Experiments with emul- 
sions of brain from the softened areas, and defibrlnated blood and cerebrospinal 
fluid of a horse killed at an advanced stage of the disease, caused the death of 
some inoculated animals In three or four days, while in others the disease ran 
a more chronic course and did not end fatoHy until the twentieth or even the 
forty-fifth day. lOxperiinents with the emulsion after filtration through a 
Chainberland F candle indicat'd that the disease was not due to a filterable virus. 

The control of fowl cholera by vaccination, E. Gkium and W. Pfeiliiir 
(Berlin. Ticrdrztl. Wehnschr., 35 (1919), No. 17, pp. 139, UfO).— To illustrate the 
value of immunization against fowl cholera, the authors cite the following 
example : 

In an epidemic of fowl cholera 82 hens (of which 2 were already ill), 2 geese, 
and 8 turkeys re<'eived a subcutaneous injection of serum and vaccine wliile 10 
hens served as unviundnatod controls. Of those vaccinated, 1 of the 2 which 
had the disease at the time of vaccination died. All of the others remained well, 
while all of the controls died. The period of immunity Is considere<l to he at 
least a year and a half. 

Further ccintribiition to tlie question of liiununization against fowl 
cholera, W. Pieillr (Monatsh. Prakt. Tierheilk., 31 (1920), No, 7-8, pp. 382’^ 
384 ). — The value of immunization against fowl cholera as noted above is fur- 
ther shown by two cases, In one of which 83 fowls riwlving serum and vnc<‘lne 
remained well while 5 of the 10 controls contracted the disease and died. In 
the (filler case 75 fowls which had been vaccinated remained vveli while 4 of the 
6 controls died. 

EUKAL ENGINEERING. 

Hydraulic tables, G. S. Wii.lia&ts and A. Hazen (New YorJi: John Wiley if 
Bons, Inc., 1920, 3. e<L, rev., pp. VZ-f-fiJ, pU. 2, 6). — This is the third re- 

vised edition of tills handbook. It contains data on the elements of gaugings 
and friction of water flowing in pipes, aqueducts, sewers, etc., as determined by 
the Iluzeii and Williams formula, and on the flow and discharge of water over 
sharp-edged and Irregular weirs, as determined by Bazin’s formula and by ex- 
perimental investigations upon large models. 

Ilfdatiouship of hydrogeu-ion concentration of natural waters to carbon 
dioxid content, R. E. Gkkejntpielp and G. O. Bakeb (Jout'. Indus, and Enyin. 
Vheni., 12 (1920), No. 10, pp. 989-991), — Theoretical and experimental studies 
are reported in which the bicarbonate and free carbon dioxid contents of several 
samiiles of water w('re determined, together with the hydrogen-ion concentra- 
tions, the last, being compared with the hydrogen-ion concentration calculated 
from the simpU; mass law equation of the primary idnizalion of carbonic acid. 
In only oik^ ca.se was the difference between the determined and calculated 
hydrogen-ion concentration greater than 0.3, and the mean variation was about 
O.I. The M ider variations occurred in the cases of low bicarbonate content, and 
somewhat larger variations occurred in cases of high free carbon dioxid than in 
similar cast's with less carbon dicjxid. 
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It is concluded that fairly accurate calculations of the hydrogon-lon con- 
centrations of natural waters can be made in this way, and efiuatioiis are do 
velopcd for the purjmse in which the carbon dioxid and bicarbonate are ex- 
pressed in the manner in which they are ordinarily determined. These cniua- 
tions are less accurate witl) low bicarbonate concentrations and do not api»ly to 
waters alkaline to phenolphthalein. 

Nitrate content of certain ivaters considered barteriologically safe, M. S. 
Nichols (Jowr. Indus, and Engin, Ohem., 12 (W20), No. 10, pp. 9S7-989 ). — 
Studies at the University of Wisconsin of 808 bacteriologically pure waters are 
reported, from which the conclusions are drawn that an excessive quantity of 
nitrate nitrogen is not a normal component of safe ground waters, and that a 
water containing live or more parts per million of nitrate nitrogen should he 
considered as a potentially dangerous supply until a sanitary survey can he made 
by a competent persmi. It is further concUide<l that the nitrate*nitrogen de* 
termination should he included in every ground-water examination. 

A handbook of testing materials, i\ A. M, Smith {London: Constable d 
Co., Lid., 1920, 2. cd., pp. NlV-\-28^, pis. 5, ftgs. 18 fi ). — Tliis is the second edition 
of this handbook, which describes methods, specimens, and apparatus used in 
the engliH'ering testing of different materials. Data are also included on the 
actual pnjperties of certain materials ascertained by tests. The s(‘ope of the 
book is indicated by tlie following chapter headings; Machines for tension, com- 
preH.sion, iiial bending tests; strain-measuring instriinuuits ; methods and results 
of tests on materials; torsion testing; impact and liardness tests; shear and 
misled la neons tests; alternating stress tests; the testing of cements, reinforced 
concrete, and stones; the testing of timber; and expiTiments in college 
laboratories. 

A hlbliograjihy and tables of useful constants are included. 

Proportioning concrete aggregates when unscreened or pit run gravel is 
used, L. A. Doan {Lngin, and Contract., oJf (1920), No. 22, p. 5S/f, JUjs. 2 k — 
Graphic data, prepared by the Indiana Highway Oonimission, are given to per- 
mit the mechanical calculation of the amount of cement iHMiuired or stone to be 
added wliere the percentage of fine aggregate is exc('ssive in the use of pit-run 
gravel, in order to make tin? resultant mix approximate (in' standard require- 
ments. The percentage's of material passing and retained on a i-in. screen are 
first determined as a basis for the calculations. 

The curves are based on the following formulas: in which Y is the 

required volume of cement in hags, X is the amount of line aggregate in 1 cu. 
yd. of iinscreene<l gravel, A is the nninired I'atlo of cement to fine aggregate, 
and O Is a constant ==0.035 ; Y=0 (It~AX), in which Y is the amount of 
screened gravel or stone to be added per hag-batch in cubic yards, and H is 
the bags of coarse aggregate rwiulred per bag-hatch for a standard mix. 

Compression tests of concrete from roads in Sacramento County, Calif., 
U. M. Morton (Good Hoads, n. ser., 20 (1920), No. 18, pp. 210, 218, 219). — Com- 
pression tests of 148 samples of concrete taken from 17 different concreh' roads, 
aggregating about 100 miles In length, In Sacramento County, Calif., are 
reported. 

Tbe concrete mixture was 1 part cement, 2i parts sand, and 5 parts rock. 
ConsideiTible variation waS found in the compressive strength of the samples. 
The average breaking strength was 3,030 lbs. per square inch. Thirteen samph's 
broke above 4,000 lbs., the highest being 4,600 lbs. This variation is not 
accounted for, but would seem to indicate that close regulation of equipment, 
labor, and materials is necessary to produce concrete of uniform strength. 
Concrete finished with an automatic tamper apparently possessed no greater 
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«trei)grth than that tamped by hand. Judging from the structure of the 
broken samples, the machine-tamped concrete seemed to contain more rock 
particles than the hand tamped. 

The samples tested did not have sufficient height to make the ratio of height 
to diameter the standard 2 : 1, owing to the pavement thickness. For this 
reason the breaking strengths are believed to be from 16 to 40 per cent greater 
than would have been obtained with standard-sized samples. 

Superelevation and widening of curves on Minnesota State highways^ 
J. C. lioBUFHs (Engin, and Contract., (J920), No. 22, pp. 54it i )* — 

Tabular and diagrammatic data for this work are given. 

Biennial refiort of the State Highway Commission of North OaroHnat 
1917-18, W. S. Fatxis (N. C. Highway Comn. Bien. Hpt., 1917-18, pp, 86, pU. 
20). — Data on the work and expenditures of the North Carolina State Highway 
Gt)nunission for the years 1917 and 1918 are presented in this report. 

Strength of shafts and beams, J. S. Watts {Amer. Mach., 5S {1920), No. 20, 
pp. 909, 910, figs. S). — A brief analysis of the stresses in shafts carrying givcMi 
loads as beams is given, togetlier with formulas and graphic data to determine 
the necessary sizes of such shafts. 

How to repair broken gear teeth, G, H. Radebaitoh {Power Farming, 29 
{1920), No. 11, pp. 16, 17, 22, figs. 18). — Different styles of gears and gear teeth 
used on power farming machinery are described, and j)ractlcal information is 
given on their repair, including numerous illustraiions showing the different 
steps. 

The carbiiretion of gasoline, O. C. Behry and C. S. Kegerkeis {Purdue 
IJniv., Engm. Expt. Sta. Bui. 5 {1920.), pp. 223, figs. 104). — A. large number of 
teats are reported to determine the influence of changing the richness of the fuel 
mixture, the speed of the engine, the load on the engine, the temperature of 
the incoming air, and the temperature of the mixture by the hot-spot method 
on the iini)ortance of an intoriial-combiistion engine and its fuel requirements. 
Different engines and carbureters tvere used in order to broaden the scope of 
the results. 

It was found that there Is a very definite range of fuel mixtures which will 
give the most power in any engine when the temperature of the mixture is 
such as to juake proper carburetlon possible. This range extends a little above 
and a little below 0.0775 lb. of gasoline per iKuind of dry air. The richness of 
mixture for the lilghest power was not appreciably iiffectcHl by the speed of or 
the load on the engine. It was affected by the dryness of the mixture, however, 
it being shown that with warm, dry mixtures an engine will pull well with 
mixtures that are leaner than can be used successfully when cold. 

The effects of poor fuel distribution to the different cylinders by the intake 
manifold ami of poor mixing of the fuel and air were found to he similar to those 
of using a cold mixture, causing a waste of fuel in order to deliver the highest 
power. The uniformity of the mixture of fuel and air in each cylinder was also 
found to be an important factor la the richness of the mixture delivering the 
highest power. 

** a^iie design of the carbureter and engine, especially the intake manifold, may 
and usually does affect some or all of these factors, and through them tlie rich* 
ness of the mixture for highest power. By using a high grade of fuel, or a 
warm mixture, or both, these effects may be ellnilnated, and under these 
conditions the design of the carbureter or engine does not seem to have any 
effect.” 

“The range of mixtures through which approximately full power will be 
produced is quite wide, the richer mixture containing nearly twice as much 
fuel as the leaner ones. This range will vary somewhat With the brake load 
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curried, being widest at about half load, where with a dry mixture the engine 
will fire regularly at 0.055, pull nearly the highest load between 0.065 and 0,135, 
and continue to fire regularly up to 0.1275. At full loud this range is diminished 
slightly, but at a very light load it is cut down for regular firing to between 
0.07 and 0.095, and will miss badly at 0.065.” 

Advantages of magneto ignition, A. D. T. Libijy {Jour, Soc. Automotive 
JUngin,, 7 {1920)^ No, S, pp, 277-287, figs. 17). — In an aiuilyti<*al comparison of 
magneto with battery ignition for internal-combustion engines, the advantages 
of magneto over battery ignition are summarized as follows: Safer starting, 
more i>ovver, less fuel and oil utilization, e<x>ler and smoother running engines, 
cleaner si>ark plugs, slower deterioration with age, greater compactiie.ss, and 
less dei>endence on the human eU‘menl. 

Operations In building tractors, F. H. Colvin (Amcr. Mach,, 53 {1920), No. 
20, pp. 877-883. figs, 26). — Machine .shop operations in tractor construction and 
assembly are descri!)ed and illustrated. 

Kolling resistance of tractor w'heels, A. F. Movkr (>Voc. Automotive flngin. 
Travs., IS {1918), pf. 1, pp. 405-^19, figs, 12). — Experiments, conducted at the 
enginwring experimei\t station of the University of Minnesota on the rolling 
resistance of loaded wheels in freshly tilled, sandy, black loam soil, are 
reported. It was found that velocity Is the all-important factor in developing 
fcu’inulus to indicate tlie rolling resistance for tra(*tor wdietds. CoiLsiderablo 
graphic and mathematical data are given to illustrate tills point. 

Experience of eastern farmers with motor trucks, H, H. Tor i^ky and L. M. 
OHuncH {V. K Dept. Agr. llul, 910 {1920), pp. 37, figs. .-5).— The results of a 
questionnaire indicating tiie experie!i<*e of 758 fanners with motor trucks in 
tile States of Maine, New Hampshire, Vermont, Massachusetts, Khode Island, 
Connecticut, New York, New Jersey. IVunsylvania, Delaware, and Maryland 
are reported. 

The farms on which the trucks were used are of nil sizes and types. The 
motor (rucks varied in size from A to 5 tons, nearly half of them being 1-tou 
trucks, the preferred ;Jze. Only 18 per cent of the farms are less than 5 miles 
from the market, while nearly 25 per cent are 20 miles or more fnmi the market. 

The report indicates that the principal advantage of a motor truck h tlie 
saving of over lialf (he time rcMpdred by horses and wagons in hniiling. Tlio 
principal obstacles to its etTective tise are bad roads. A majority of the truck 
users still use horses for some road hauling and in most cast's for hauling in 
fields and around buildings. About one-fourth of those reporting do custom 
hauling, receiving an average of $174 per year for this work. 

Three-fourtiis of the trucks reported on operalt'd on all or part dirt roads. 
Wind, snow, etc., were found to prevent the use of trucks on an average of about 
eight weeks per year. It is estimated that each truck travels an average dis- 
tance of 3,820 miles i>er year and Is used 378 days per year. Depreciation is the 
largest Hem of expense. Pneumatic tires are preferred for trucks of less than 
1 ton and solid tires for those over 1 ton. 

The average cost of operation of the i-ton t nicks was about S cts. per mile, 
of the J-ton about 33 cts., of the 1-ton about 32 cts., of the 11 and 1^ ton about 
19 cts., and of tlie 2-ton trucks about 20 cts. The average cost of liauling cr<»ps, 
including the value of the driver’s time at 50 cts. an hour, w&s about 50 cts. per 
ton-mile with the 1-ton trucks, 34 cts. witJi the f-ton, 26 cts. wdth the 1-ton, 24 
cts. with the li and 1| ton, and 18 cts. with the 2-ton trucks. 

About half of the farms had decreased the number of work stock by at least 
one head since acquiring a truck. I^ess than 1 farm in 10 had disposed of more 
than two bead. Over half of the farms of more than 120 croi)-acres also had a 
tractor* This only slightly decreased the number of work stock. 
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Pneumatic-tire and motor-truck development experiences, M. l>. Scott 
{Jour. Soc. Automotive Engin.y 7 (1920), No. j>, pp, 375-^77, fig, 1). — This is a 
summary of devolopmont of motor trucks with pneumatic tires since 10()7. The 
development over a period of two and a half years is shown by a truck weighing 
8,(X)0 lbs. carrying a pay load of 7,000 lbs. as compared with a truck weighing 
15,800 lbs. and carrying u pay load of 3,850 lbs., this being brought about largely 
by the use of pneumatic tires. 

Other data are given which are considered to prove conclusively the practi- 
cability of using large pneumatic-tired trucks as a transportation method in 
comparison to railroad hauling over short distances. 

Data on pneumatic tires and rims used on trucks, B. Dakrow (Jour. Soe. 
Auiomoiire Engin., 7 (1920), No. Jf, pp. S66-S68, fitfH. 7), — Practi<*al data arc 
given to familiarize truck engifieers and others interested in truck design with 
facts and opinions \vhi(*h will assist in providing correct pneumatic tire and rim 
equipment for trucks. Tliese include especially tabular data on sizes of pneu- 
matic tires and weights of lire, wheel, and rim equiinnent. 

What motor trucks need to siij^plement pneumatic-tire equipnicmt, E, W. 
Tkmplin (Jour. Soc. Automotive Engin., 7 (1920), No. J/, pp. .'J()0-S7j, 398, figs. 
12). — Data on motor truck design where pneumatic tires are used are given. It 
is sliown that the main factors of the problem are speed, traction, shock cfTects, 
and emergtmcy equipment. 

Sunlight engineering in relation to housing and town planning, H. L. 

Skymohr (Jour. Roy. Asiron. Bov. (UinaJa, H (1920), No. Jf, pp. 129-138). — This 
is an abridgment of a paper presented to the Royal Astronomical Society of 
Canada, in which the author concludes among other things that isolated de- 
tache<l buildings .should he constructed with their walls at an angle, preferably 
45®, with the cardinal points of the compass, and that detached t)Ullding.s as 
usually groupo<l in rural and residential districts should he similarly oriented. 

Design for a reinforced concrete dairy barn loft floor, W. (1. Kaiskr (Com* 
Crete {Detroin, 17 (1920), No. 5, pp. 101, 162, figs. 5).— Construction details for 
a simple tyjK) of reinforced c*uncr<*te loft floor for a dairy barn are given. 

lleiii forced concrete saw-tooth slab design, J. W. Pkaui. (Concrete [De- 
troit], 17 (1920), No. 3, pp 163, 16Jf, figs, -Formulas and grajfliic liala arc 
given for th(‘ di'sigu of reinforced concrete stc'ps and stairs. 

Farm electric light and pow'er plant speeiflcatioiis (Form Meduinics, 4 
(1920), No. 1, pp. 20-25, figs. 31 ). — Specifications for 87 farm electric liglit and 
power systems of 72 ditterent makes are tabulated, and photographs of several 
of the plants are included. 

Poisonous gases from carbon tetracblorid fire extinguishers, A. C. Frici i>- 
m:r, S. it. Katz, S. P. Kinney, and E. S. Longfellow (3our. Franklin Inst., 190 
(1920), No. Jf, pp. 5Jf3-565, figs. 5 ). — An investigation of the (U^conipositlon prod- 
ucts of carbon totrachloricl fire extlngulsher.s is ret>orted. 

Two metluHis of experimentation were used. The first consisted in ar>plying 
tlK‘ liquid.s to actual fires and to hot metal in a dosed room of 1,(KK) cubic ft 
carmcity, where the gaseous products, mixed with air, could he retained and 
analyzed. The second method consisted in passing the vapors in air through 
healed tubes of iron or quartz where the humidity of the air and the temperature 
could he controlled. 

It was found that phosgene, which is intensely poisonous, was found in toxic 
Quantil les in the gas chamher. ChloHn was formed in smaller amounts. Hydrogen 
chlori<l gas was also formed. A considerable amount of carbon tetracblorid vapor, 
wfiich Is a dangerous amestbetic, also remained in the chamber. The experi- 
ments with the heated lubes confirmed the results obtained with actual fires. 
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As a result of these experiments it is recommended that carbon tetrachlorid 
fire extinguishers be not used on fires in closely confined spaces where conditions 
are such that the user can not escape without breathing the fumes. 

Bcfrigcration, cold storage, and ice«inaking, A. J. Wallis-Taylku (Lon- 
don; CroHhy Lode wood & Son, J920, 6, ed., rev., pp. XXII I -{-602, pis. 3, figs. 
42O ). — This is the sixth revised edition of a practical treatise on the art and 
science of refrigeration, which is written from the English viewpoint. It also 
includes considerable information on refrigerating and ice-making machinery. 

RURAL ECONOMICS AND SOCIOLOGY. 

Can the farms of the United States pay for themselves? G. Stkwabt {Jour. 
Farm Econ., 2 {1020), No. I4, pp. 177-193 ). — This paper is a contribution from 
the Utah Experiment Station. Data from publislied surveys of 2C typical areas 
in 21 States of the United Stales are brought togetlier, indicating the difficulty 
under present conditions of paying for a farm from the proceeds of it. 

A summary is given of the capital, farm income, and labor income, and interest 
on the oai>ital is computed at 5, G, 8, or 10 per cent. The annual payment necos- 
sniy to amortize the farm in 10, 20, or 30 years with intere.st on the mortgage 
at 5, G, 8, or 30 per cent is computed by a formula on the basis of the average 
capital invested in farms of the various areas surveyed. Taken together with 
figures arrived at for the difiVrenco between farm income and the necessary pay- 
iiients, these indicate that no average farms pay for themselvc^s in 30 year.s or 
even in 20 years at 5 per cent or higher interest. Farms of a few regions can do 
so in 30 years with Hinall cash balances left for family expenses. 

It is concUidtHl that tliese farms seem overcapitalized, and the increasing 
tendency toward teiiai\cy is thus partially explained. More than average busi- 
ness ability and training and exi>erlence are deemed essential to earning a living 
jind at the same time savitig enough to buy the farm. 

Surveys of thr<‘e typical farm areas in Arkansas, A. D. I^IcNath {Ark. 
Agr. Vol. Ext. Cirv. 93 (1920), pp, 32, figs. 7). — Surveys here noted emhracvd 70 
farms in Pulaski County in the central part of the State, 50 farms in Columbia 
County in the .southwestern part, and 50 farms in Lee and Phillips Connile.s in 
the eastern part, crop areas of which averaged 40, 54, ami 78 acres i)er farm, 
respectively. The percenlage.s of the crop area devoted to cotton were 43 on 
the first group and 54 on each of the other groups, those of corn being 37, 33, 
and 32 per cent, respectively. 

Farmers having 50 per cent or a little more of the crop in cotton generally 
made better farm-labor incomes than those having less. The 10 most successful 
farms in each group exceeded the average for the group in size of farms, acres 
of crops per farm, yield of crox)s, acres of crops per man and mule, and value of 
crops ia»r man and mule. The laiM>r incomes of colored farmers compared favor- 
ably with those of white fanners, difference of size of holdings being taken into 
consideration. Likewise renters made larger labor incomes than owners. The 
surveys covered crop labor and time required per acre, as well ns the ^a^ue of 
the family living, which is said to have been greater on the larger farms, greater 
for owners than renters, and greater for white people than for colored. 

The A. A. W* practical farm accounting system {Coshocton, Ohio: Amrr. 
Art Works, 191^, pp. — Blank forms are provided for recording details 

of the farm and househord invexStment, as well as the coat of production and 
sale of crops and live stock. 

Annual report of proceedings under the Tithe, Copyhold, Inclosure, 
Commons, and other Acts for the year 1919 {[Ot. Brit.} Min. Agr. and 
Fisheries, proe. Tithe, Copyhold, Inclosure letc.} Acts, Ann. Rpt 1919, pp. 2S ). — 
Report is made of the activities of the Tithe, Copyhold, and Commons Branch 
89282"--21 T 
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of the British Ministry of Agriculture and Forestry during the year 1919» 
especially in the matter of carrying out the provisions of the Tithe Act of 1918 
In regard to redemption of tithe rent charges. Information regarding transac- 
tions under these acts for a period of years is summarized in tables in the 
appendixes. 

The agrarian question in Konmania, G. Matmtotj {Jour, J&conomisiea 
[Pari8]f 79 (1920), pp. SS0--340). — This gives a brief review of conditions lead- 
ing up to legislation for the expropriation of cultivable public lands, rural 
holdings under the control of absentees, and those belonging to aliens, to be 
given over in small holdings for peasant cultivation. It is said that further 
assistance in the matters of agriculture credit and education are necessary for 
the s(Kdal and economic independence of small proprietors so established. 

Supply of labor relative to the demands, hours of work and wages in 
agriculture iu Sweden, 1918 (Sveriffcs Off. Btatia., [Sweden] K. Sov. Siyr., 
Arbeturi illf/dng ArbetsHdt 1918, pp. 61; abs, in Inicrnutl. Inst. Agr. [Uonie], 
Interna tl. Agr. Keen., 11 (1920), Iho. 9, pp. 646-0i9). — Data from answers to an 
ofrieial detailed inquiry returned by presidents of crmununal assemblies in 2,182 
communes in Sweden are tabulated. The results sliow that in 4.7 per (*ent of 
the communes the supply of labor was good, in 5S.9 it was siufllcienl, in 34.4 in- 
suflicient, and that 2 per cent of the communes were not able to give defiiute 
answers. As compared with those for previous years these figures sliow an 
Improvement as regards agricultural labor. Work hours of agricultural labor- 
ers, carters, and workers in charge of live stock, as well as wages paid to un- 
married farm servants, laborers paid partly in kind, permanent and transient 
day laborers, and women employed ui agriculture, are reported. 

During tiie years 1913-1918 the total earnings of farm servants have in- 
creased by between 130 and 140 per cent. The general rise in the level of wages 
during these years was about 120 to 150 per cent. 

Keport to the Board of Agriculture for Scotland on agricultural credit 
and organization in France, with suggestions for a Scottish scheme of 
agricultural credit, H. M. Conachek and W. II. Scott (Edinbvrgh: Scot. lid. 
Agr,, 1920, pp. 69). — This report l.s a continuation of one on the economics of 
small farms and small holdings in Scotland previously noted (E. S. It., 43, p. 
594), making first a comparison of agricultural production in the United King- 
dom and France. The formation of agricultural syndicates in France for prac- 
tical aid to cultivators of the land and for economic and social service to the 
rural population, their relation to the local and regional banks, and collective 
societies of production are noted. The Government machinery providing long- 
term credit to individuals for the purpose of the acquisition, improvement, 
trnnsfomation, reconstitution of small agricultural holdings in France, so- 
cieties of agricultural credit in Italy, and systems of cooperative dairying in 
France and Scotland are described. The report arrives at a sc'home of organi- 
zation of credit for Scotland providing for the issue of sliort-term loans to co- 
operative trading societies and to individual farmers and crofters for the pur- 
chase of stock, also for the issue of long-term loans to societies of cooperative 
production, to individuals, and to stock insurance societies, and methods of 
financing such loans are recommended. A brief description Is given of the sys- 
tem of Metayage in France. 

In appendixes are copies of various French laws relating to agricultural 
<»redit s<K*ie<les, reports of operations of regional banks, and an outline of the 
conduct of cooperative cheese schools. 

Agricultural credit during the war, 11. Sagniek (Joiir. Agr. Prat., n. ser,^ 
S4 (1920), No. 31, pp. 97 1 98).— This brief note covers the operations of co- 
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operative credit societies and local and regional banks In France, mainly since 
1014. 

AgH cultural syndilcaUsm, B. Maetin Saint-L^on (In Syndicalisme Ouvrier 
et ByndicalUme AffricoJe. Paris: Payot <£• Cie., J920, pp, 7S-J60), — Outstanding 
features of the French law of 1884 and legislation of subscHiuent dates, autlioriz- 
Ing the formation of syndicates among farmers aiid farm laborers in France 
and the establishment of local and regional hanks, cooperative credit societi(»s, 
and agencies for insurance are outlined. The economic benelit to agriculture 
accruing from professional organization among its forces is emphasized, to- 
gether with certain iniporlanl, educational and social advantages. 

Organizations among Ohio fanners, H. E. Eudman (Ohio S^ta. Bui, 
(1920) t pp. 1J5-16G, fiys, JJi)> — This information on the number, kinds, and ac- 
tivities of farmers’ cooperatives in Ohio was gatliore<i from \lsits and by let- 
ters and questioiinaires to various organizations and to farmers. They have 
been groui>ed as organizations whose main business is buying and selling, pro- 
duction, and farm linpn»vcment, and nnitual service organizations. Some sta- 
tistical material is tabulated, and tlie location in the State of a number of dif- 
ferent kinds of organizations Is ilinstrated. 

In conclusion it is cons<»rva lively esiinuited that the total membership in 
June, 1030, aniounted to 350, (KM), or about twice the nniiiber of farms in (be 
State, owing to inclusion of several members of a family or one individuars 
holding iiKMubership In more than one company, and that for th<‘ three groups in 
which there is little duplication in membership, namely, farmers* elevators, 
and supply and fruit companies, more tiiun 23,0(X). The farm bureau mem- 
bership included apprr)xin)ately two owt of ev(»ry seven farmers, and mutual 
Insurance companies an even larger proportion. 

The farmers’ elevator movement shows a tenden<*y toward larger eom- 
panies owning and operating elevators in several neighboring towns. Farm 
improvement associations are said to be relatively new. Labor conditions have 
favored tbrashlng rings and silo- filling clubs. 

</oopcrative marketing by West Virginia farm bureaus, A. J. DAursMAN 
(Wc«< Virginia Sta. Circ. 33 (J920). pp. [Jf], fig. 1). — Data for this circular 
were 8tH'ure<l from 32 West Virginia county fai’iii bureaus relating to their (‘o- 
operative piircbases and sales. These were coll(H*1e<l and cluH‘ked by C. C. Ander- 
son during the spring of lb20. Amounts and meUiods of cooperative purchases, 
methotls of or<lering and handling, cost of commodities, and amounts of sales 
and gains by Kselling cooperatively are tabulated. 

Cooperative cane-slrup canning: Producing sirup of uniform quality, 
J, K. Daj.e (V, IS. Dept. Dept. Cire. J//9 (1920), pp. 19). — Suggestions are 
made regarding the arrangement and operation of a plant to be owned coopera- 
tively by protlucers in cane-growing areas in the South, <lmTlbing the grading 
of the sirup as received, mixing, reheating and bringing to the i)roper density, 
canning, labeling, and crating the cans ready for shipment. 

Estimates of the costs of eanning and marketing are given. It is roughly 
calculated that the total cost of canning 100 gal. might he about $18. 

It is said that such a project would be exixK'ted to secure a uniform product, 
assured markets, increased 8ale»s, and profitable pooling of returns, as w^ell as to 
save time for the farmers. , 

Beport of a committee appointed to inquire into and report upon the 
desirability or otherwise of establishing grain elevators in South Africa, 
together with covering report of general manager of railways and harbors, 
1918 (Pretoria: Union So. Africa, Grain Wevator Com. Rpt. 1918, pp. [2]-f 
— Emphasizing the growing demand on the part of all interested in iho 
grain production of South Africa for an elevator system under State super- 
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vision, claiming a direct financial saving of about £500,000, and urging material 
advantages in matters of handling, storing, and transportation of grain, provid- 
ing an inii>etus to increased production, saving of labor, and indisputable weigh- 
ing and grading, this committee recommends that port and country elevators 
of stated capacity be erected immediately at points listed in the report, and that 
the system be under the ownership of the Government and operated by the 
Administration of Kaihvays and Harbors. 

It is estimated that the total annual costs for interest, depreciation, roriairs, 
and cost of operation of elevators should not exceetl fid. per 200 lbs., and that 
charges for receiving grain into and disposing from elevators, grading, cleaning, 
35 days’ storage in each elevator, insurance against all risks, and issue of ne- 
gotiable wareliouse receipts slnmld amount to that same sum. In othe^ words, 
the system siiould be self-supporting financially, but no profits sliould be made 
out of the tariffs levied. 

As annexures to the report proper arc included statistics of shipments of 
corn and wheat throughout tiie Union of South Africa in 1917 and 1918, ex- 
tracts of otlier information reviewed under tiie terms of the inquiry hi regard 
to conditions of luindling grain in Canada, the United States, and Australia, and 
statistics of the international production and trade in corn and wlioat. 

A bildiograpby of 50 references is gi\en. 

Harmonizing the interests of farm producer and town consumer, K. Q. 

Noxihke {Jitur. PoUt. 7?coa., 28 (1920), No, 8, pp. 62d-(i57). — The author discusses 
the farmer’s discontent over seeming to receive a lesser share of social advan- 
tages and ropresentalion in governmental alTairs as a reward for his lahtn* 
thaJi does the consumer. He points out that the danger of alliance with labor 
principles is past, however, because of the bourgeois, property owning faction 
in the farming class, owning as well as borrowing capital, and conslitulionully 
opposed to strikes and labor philosophy in general. 

It is said that llie producer-consumer controversy will be solved only by 
ultimate' harmony in llie production of raw materials on the land and productive 
consumption in the city, with a raito of exchange between products of rural 
and urban labor proportionates to the exertion and skill involved. A pooling of 
the intt'rests of producers and consumers and a reaction toward ejcoriomic 
re'conenliation is said to l)e seen emanating at the same time from the consumers 
tenvard the farm and from the producers cityward. 

( Ooinparison of defects found iu drafted men from rural and urban dis- 
tricts], coiiipllcid i>y A. G. Love iuul C. B. Davencokt (WaHliinpton: War Dept, 
[U, N.], f^urg, Orn. Off,, 1920, pp, 276-283, 3^8-417, 1102-1213, 1228-1323, IW- 
161(3 ), — Statistical information, compiled from draft records of more than two 
million men of military age, is given in these pages. From the figures given, 
it appears that dofecls were found only seven-eighths as commonly In rural as 
in iirl)nn districts. Comparative tables and graphic representations are given. 
One table shows for the various defects the rural ratio divided by the urban 
for the whole United States, arranged In order of size of this ratio. Detailed 
tables noiccl in the appendix show distribution of defects and rejections for the 
earlier and later periods of the draft by States, physiographic, industrial, and 
population sections, and rural and urban districts. 

The farm woman's problems, F. E. WAan (?/. S, Dept. Agr„ Dept, Circ. US 
(1920), pp. 2/f, figs, 8).— Keport is made of a survey of about 30,000 homes in 
241 counties of 33 Northern and Western States made in June and October, 1910, 
by the U. S. Department of Agriculture in cooperation with the State colleges 
of agriciiburo and county farm bureaus. 

S(tme of the Incomplete returns have been previously noted from other sources 
(E. S. K., 43, p. 894; 44, p. 192.) 
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It Is revealed that the average working day, summer and winter, for over 
9,000 farm women was 11.8 hours, and 87 per cent of 8,773 women report no 
regular vacation. The following table summarizes some of the other iiiforina- 
tion gained : 

Equipment of farm homes surveyed. 


1 

Section of country. 

Run- 

ning 

water. 

Power 

machin- 

ery. 

1 

Water 

in 

kitchen 

W^ash- 

ing 

xna 

chines. 

1 


Sewing 
iria- ; 
chinos. 

Screened 

windows 

and 

doors. 

Out- 

door 

toilet. 

Bath 

till). 

Sink 

and 

Eastern 

Central 

Western 

Per ct. 
3d 
24 

P&r cl. 

H 

22 1 
J2 

Per a. 
85 
60 

45 

Per ct 
52 
64 
48 

Per ct. 
58 
40 
29 

Per cl. 

94 

95 
95 

Per ct. 
95 
9S 
91 

Per ct, 

79 
89 

80 

Per ct. 
IS 
19 
2.5 

Per ct, 
NO 
52 
44 


A verafjp 

32 

! 15 

65 

57 

47 

9”> 

9f> 

85 

20 

60 

Number of records. . . 

9,374 

9, OSO 

9,374 

9,580 

9, 513 

9,560 

9,667 

9, 5S0 

i 9, 679 



The answers given to questions regarding hired help employ(‘d ; outdoor w^ork; 
distance to school, churcii, physician, hospitals, etc. ; number of children in the 
home; and number of sick or incapacitated to be cured for are also tabulated or 
siuimiarized. 

The five on {standing problems indicated In this study are the necessity of 
shorliming the working day of the average farm woman, lessening the amount 
of heavy manual labor she performs, bringing about higher standards of com- 
fort and beauty for Ui(i boine, safeguarding tbe health of the family, and develop- 
ing and inti'oducing money-yielding home industries where necessary to get 
funds for needed home iinfirovements. The organization of the extension 
service for helping in the solution of some of these problems is presented. 

The farm woman’s problems, F. E. Ward {Jour, Home Econ.^ {VJ20), 
No, to, pp, 4.^7- — Certain tables containing data from the survey noted 
above are given with discussion. 

The Market Reporter (? 7 . S, Dept. Apr., Market Hptr., 2 {1020), Nos, 24, pp, 
300-SH4, figs. 2; 2o, pp. 285-400, figs. 2; 26, pp. 401-416). — Abstracts of informa- 
tion on the domestic movement, imports ami exports, prices, and relative market 
conditions of specified commodities, and prices of agricultural products, as well 
as foreign market information, are given in thesf> numbers. 

Report is made in No, 24 of a special Investigation by the Bureau of Markets 
regarding the German cotton nulling industry. C’onsiderahly reduc<Hl capacity, 
owing to the loss of Alsace I-orraine and the shortening of the working day, is 
indicated. It is said that further, because of lack of export oJ’dervS and fuel, 
Germany could consume the maxinuim of only 700,000 bales of American cotton, 
as compared with 3,800,000 used under prewar conditions. 

No. 25 gives figures compiled by the Bureau of Markets, showing the tradii 
l)etw"een the United States and Canada in wheat and flour for consumption. It Is 
Shown that Imports of Canadian wheat during the first 30 months of 1920 exceed 
those for the corresponding i>eriod of 3919 by 9,617,500 bu. Our exports of 
wheat and flour to Canada during the same period exceed those of 1919 by more 
than I2,(KX),000 bu. 

General declines In live stock, grain, fruit, and vegetables, hay, and dairy 
product markets are shown. 

Farmers* Market Bulletin {North Carolina St a., Farmers* Market Hal., 7 
{1020), No, S4r PP* 15, fig, 1), — ^This number contains the usual partial list of 
products which farmers have for sale. 

X^ivfHstock census in Sao Paulo (Sec. Agr, Com. e Okras Puk, Esiado Sdo 
Paulo, Serv, Pub,, 1919, pp, t5])*“*-Census returns are given, enumerating live 
stock by classes and agricultural holdings grouped according to size. 
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Variations in the numbers of live stock and in the production of meat 
ill the United Kingdom during the war, X B. Guild {Jour. Hoy, Static. Boc., 
n. s€t\, 88 {1920) y No, 1^ PP- 588-571), — This paper comprises a detailed statis- 
licul study based ou census figures and estimates on returns collected since the 
outbreak of the war by the Ministries of Food and Agriculture for Great Britain. 
The main points brought out are the seasonal variations in the number of live 
stock existing in the country and the rate of slaughter and the average carcass 
weight of meat aiiiimals. A brief comparison is made of the significant changes 
in the United Kingdom with those of continental countries. 

Discussions were given to the paper by H. Tle'w, Macrusty, and Goods! r. 

[Statistics of agriculture iu Denmark, 1908-1916] {Danmarka Staiia, 
MeddvLy k. aer.y 58 {1919)^ No. i, pp. 1-61), — Kevisecl tables wltli interpretative 
text In these pages show the area cultivated, total production, 1908-1914, in 
hundredweight and, 1908-1916, in tons by departments, and yields per acre in 
hundredweight, 

[Agricultural statistics of Sweden] (Statis. Arshak Sverige y 1919, pp, 70- 
91; J920y pp, 70-91), — These sections of these annual reports continue informa- 
tion pieviously noted (E. S. It., 40, p. 294). 

[Land tenure and settlement: Agriculture and live stock in the Union of 
South Africa] {Unum So, AfrivUy Off, Yearhooky No, 3y {1919), pp, J/52-Jf80y 
Ji86-589y 892-897 y 924y 925, 986, 937 y 951,-956),— Matters previously noted (E. S. 
R., 42, p. 90) are dealt with, mainly as of the period 1910-1918. Similar infor- 
mation with respect to Basutoland, Bechuanaland I*rotect orate, and Swaziland 
has been included for the first time in this issue. 

AGRICULTURAL EDUCATION. 

The organization and functions of the departmental and regional agri- 
cultural offices {Notice sur VOrganisation et le Fonctionnemcnt des Offices 
Agricoles Departemevtaux ci R^^gionnux, Purts: Min. Agr., 1919, pp. 48). — This 
pamphlet contains the texts of the Frcncli Government decrees of January C 
and April 25, 1919, as well as other decree's and circulars relating to the creation, 
organization, functions, and distribution of departmental and regional agricul- 
tural offices in France, and to increased agricultural production. 

The position of agricultural Institutes, J. C. Newsham {Jour. TJniv. Col. 
YS^alcs, Agr. Vept.y 9 {1920), pp. 87-89). — Largely because of his own observa- 
tions as principal of an agricultural Institute for 20 years, the author is of the 
Imjiression that owing to the altered condition of agriculture brought about In 
the last few years, the agricultural or farm institutes throughout England and 
Wales will now more probably prove of considerable importance as demonstra- 
tion farms rather than attract the type of pupil for wdiom they were originally 
Intended, viz, the sons of small tenant farmers, embryo small holders, and youths 
whose parents are not in a position to finance their sons* agricultural training 
elsewhere. It is suggested, lii view of the excessively high cost of building and 
e<iini)ping a modern agricultural Institution, that adjoining comities cooperate 
In providing a number of scholarships to one institute or in maintaining a single 
Institute capable of accommodating some 50 resident students to serve the 
needs of a comparatively large district, rather than to have one small institution 
In each county. 

The training of agricultural teachers, John {Fuhling^s Landw. Ztg,y 69 
{1920) y No. 11-12y pp. 220-226), — In this discussion of the training of agricul- 
tural teachers the author calls attention to the plans followed in this respect In 
Prussia and Saxony, the only German States that have made provision for 
pedagogical instruction. 
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In Prussia agricultural teachers in training who have taken the teacher’s 
examination without pedagogical preparation are sent to one of the seminars 
In connection with the agricultural schools at Weilburg, Hildesheim, and 
Kldena, where they receive theoretical and practical training in methods of 
teaching during 12 hours a week for a year. It is held that scientific training 
must be completed before pedagogical training can be begun because of the 
short duration of the hlgh-school (college) course. The author believes that if 
a fourth year is ad<led to the course it should include the practical training in 
methods of teaching. He is also in favor of giving instruction in pedagogics in 
the training of agricultural teachers In the university or high school as is done 
In the Agricultural Institute of the University of Leip^dg, Saxony, which has 
a pedagogical seminar for agricultural teachers provided with a special prju'tioe 
school offering a three-year course in agriculture and horticulture to farm boys 
from 14 to 18 years of age (who liave bt*en exempted from the obligatory con- 
tinuation school) during two ludf days a w'eek throughout the year. On the 
completion of the pedagogical training in Prussia a thesis Is rec|uired, while at 
I^ipzig a wTitten and verbal examination must also be taken. 

Kural continuation instruction, K. Jukel, E. Euler, A. I’ostelt, and H. 
KAiJJUUJivNEtt (Wiener lMndu\ Zt{f„ 10 (1020), 5, pp. 20, 30; 12, pp, SS, 39; 

16, p. 110; 20, p. 150). — Discussions are given of the feasibility of agricultural 
instruction in i»roposed rural continuation schools in Austria. 

Plans and directions for vocational agriculture in West Virginia, O. H. 
WiNKLEK (ir. Va. Dept, Sehools, Div, Vocat, Apr,, Bui. 2 (1020), pp. 7/0).— This 
is an outline of the xdaiLS for the administration and supervision of instruction 
In vocational agriculture and teacher training under the Smitli-Hughes Act in 
West Virginia in 392(V21, 

Two typos of teacher-training work, viz, for tlie improvement of teachers 
already in service and for the training of teacher.^ enrolknl as students, are pro- 
vided for by the department of agricultural education of the College of Agri- 
culture, West Virginia University. The regular four-year course, which is out- 
lined, refpiires 144 soniesler hours for graduation, 104 hours l>eing prescribed, 
and the remaining 40 hours elective from such courses as luay bo prescribed by 
the class ofltcer. The vocational agricultural department in the local high 
school is used for observation and i^ractice leaching. The completion of this 
course will satisfy the State reciuirenient for a special certificate In vocational 
agriculture. The s))eclal professional work offered in the university summer 
school and in the extension classes will enable graduates of the college of agri- 
culture to complete the requiretl special work to secure this special certillcnte 
without examination. Topical outlines are given of one-year courses, arranged 
in seasonal sequence, in crop production and animal husbandry, including field 
and laboratory studies, minimum equipment, and suggestive farm shop prac- 
ticums and equipment. 

A statement of policy as to the relation of Smith-Hughes and Smith-Lever 
work in the State is included. 

Agricultural project record book for Smith-Hughes schools, C. W. Wat- 
son (Chicago: Vniv. Pub, Co,, 1920, pp. 50 ), — ^This is a book of project record 
forms prepared for the use of Smith-Hughes students of vocational agricultiire 
In Nebraska. 

Shall my son become a horticulturist? (Soli Mein Sohn Gartner W'erdenf 
Dresden: Ausschuss Gartenbau Landcskult. Rat Sachsen, 1919, pp. 2 if). — Thi.s 
pamphlet, issued by the committee for horticulture of the Agrieulturnl Oonncll 
for Saxony, discusses the theoretical and practical training necessary, as well as 
the physical, mental, and moral requirements for the profession of horticulture, 
and opportunities open to horticulturists. 
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Geology as a subject of study in agricultural high schools and academies, 

E. Blanck (FUklinf/s Landiv. ZAg,. 66 {1917), No, ^l--22, pp. 427- 4S8).— -This is 
a <iis(‘ussion of the fundamental principles of a course iu geology for agricultural 
high schools and academics (collegiate). The author holds that geology should 
never be taught in these institutions as an Independent subject, but only In its 
relation to agrhmlture as determined by the needs and aims of soil study which, 
however, should treat of the soil not only from the gtandi>oint of Us uses for 
agricultural industries but also from higher scientific viewpoints, such as geo- 
logical phenomena. 

A little gateway to science, E. M. Patch {Boston: Atlantic Mo. Press. 1929, 
pp, /igs. 43) < — The life histories of 12 hexapods are told In story 

form for cliildrcn. 

Lessons in animal production for southern schools, E. IT. Shinn (Fed. 
Bd. Vocat. Ed. Bui. 56 {1920), pp. 1S4)- — ^This bulletin, as stated, is intended tt> 
offer suggestions In methods and materials to teachers of vocational agriculture 
for leaching the fundamental i)rinciples and practices in animal production. 
One hundred lessons in poultry, swine, and beef -cattle production and dairying 
are outlined. They are adapted to the seasonal, agricultural, and school condi- 
tions of the Southern States, and suggest sources of information, illuslrative 
material, study questions, class and practical exercises, projects, and shop prac- 
tice. To})lcnl outlines on horses and sheep are also included. 

Live stock Judging for Virginia club members, U. E. Hunt (Fa. Agr. and 
Mcch. Col. and Poly tech. Inst. Eat, Bui. 61 (1920), pp. 48, ftgs. Si).— The author 
calls attention to the importance of live stock judging, explains the puri)ose of 
the score card, and outlines and discusses score (*Hrds ftn* draft horses, beef 
cattle, a dairy cow, fat sh<‘ep, and fat hogs of the lard fyp<‘. 

Bird study in elementary schools, U. G. Lfavjtt {Sail Assoc. Auduhon 
Socs., Bui. 4 {1920), pp. 103-146, figs 12). — This bullotlu contains a brief dis- 
cussion of reasons for bii’d study in the elementary schools, accounts of typical 
instuiK’es of successful bird study, and a plan of action for tiie teacher, including 
junior Audubon class<\s and clubs, the school museum, aitrncting birds to the 
school or homo, books and reading, pi<*tures, etc. 

How to build bird houses and kites, H. W. Cakmichael {Des Moines, 
loioa: t^uccesHful Farming, [1919\, pp. 29, figs. 13). — Directions are given. 

Farm mechanics in Utah high schools: A record of achievements, 1919- 
20 (Balt Lake City: Utah Biate Bd. Vocat. Ed., Div. Agr. Ed., [1920], pp. 44, 
figs. 26). — This bulletin contains reports on the work of Uie farm mechanics 
departments of 10 higli schools in Utah, Detailed outlines are included of two 
2-year courses in farm mechanics extending through 24 weeks and B6 weeks a 
year, n^spetdively. 

Operation of the Smith-Lever Act and its bearing on future educational 
legislation, A. F. Woods {Ed. Bee., 1 {1920), No. 4, pp. i75-i7«).— In this ad- 
dress, delivered at the third annual meeting of the American Council on Educa- 
tion on May 7, 1920, the close relation between boys’ ainl girls’ club work and 
the school system Is pointed out. The author is of the opinion that Smith-Lever 
extension work is not simply administrative work, but educational work, and 
hence must be considered in Its relation to such new Federal legislation for edu- 
cation as the proposed new Department of Education. 

Attention Is also called to a suggestion that possibly the research and educa- 
tional work of the U. S. Department of Agriculture and similar work in other 
national departments might be brought together and organized Into something 
like the university of the United States. All such work would be centered 
under a secretary who would function in relation to it the same as the secretaries 
of the various departments now do. This would separate the administrative and 
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police functions from the educational and research functions. The author con- 
cludes that those who have given the matter much study realize that separa- 
tion of education and research would be destruclive to both. Those of us in- 
terested in coordinating the various phases of Government work desire to see 
the closer relationship maintained.*’ 

Statistics of cooperative extension work, 1920-21 (C7. S, Dept. Agr.^ 
Dept. Circ. 140 {1920}^ pp. 18 ). — This is a summary of statistics relating to 
sources, amounts, and project allotment of funds used, and number and dis- 
tribution of persons employed by the State agricultural colleges receiving the 
benefits of the act of Congress of May 8, 1914 (Smith-Lever Act), providing for 
extension work in agriculture and home economies in cooperation with the 
U. S. Department of Agriculture. The text of the act is appended. 

Traveling publicity campaigns, M. S. Koittzaun (New York: Russell Sage 
Foundation, pp. pis. JO ). — This contribution fronj the survey and e‘X- 

hibit department of the Russell Sage Foundation describes how specially 
etpiipped railroad trains, trolley cars, and motor vehicles have been used in 
educational tours in agricultural and home economics extension work, child 
welfare, and public health campaigns and similar enterprises, and includes a 
bibliography of the subject with lists of illustrations available. 

MISCELLANEOUS. 

Annual report of the director for the fiscal year ending June 30, 1919 

i Delaware St a. Bui. ilOtO), pp. This contains the organization list 

and a report of the director on the work and puldications of the station, includ- 
ing a financial statement for the fiscal year ended June .30, 1919. The experi- 
mental work reeordtHl is for the most part abstracted elsewhere in this issue, 
or uotod previously (K. S. R., 44, p. 3(>6). 

Annual Report of Iowa Station, 1919 {Iowa Sta, Rpt. 1010, pp. 55 ). — This 
contains the organization list and a report by the director on the work of the 
slati<ai, including a financial statement for the fiscal year ended June 30, 1919. 
Th(^ t‘xperimental work reconle<l is for the most part abstracted elsewhere in 
this issue. 

Thirty-second Annual Report of Massachusetts Station, 1919 {Massa- 
ehusetts Sia. Rpt. 1019, pis. 1-2, pp. pis. Uh, figs. 34 )- — This contains 

the organization list, reports of the acting director and heads of departments, a 
financial statement for the fiscal year ended June 30, 1919, and reprints of 
Bulletins 389-194, previously noted. The exiierimental work recorded is for 
the most part abstracted elsewhere In this issue. 

Report of Porto Rico Station, 1919 {Porto Rico Sia. Rpt. 1010, pp. 37, pis. 
4 ). — ^This contains the organization list, a summary by the agronomist in charge 
as to the general conditions and lines of work conducted at the station during 
the year, and r<»ports of the chemist and assistant chemist, horticulturist, ento- 
mologist, assistant in plant breeding, specialist in farm management, and agri- 
cultural technologist. The experimental work reported is for the most part 
abstracted elsewhere in this issue. 

The work of the Newlands Reclamation Project Experiment Farm in 
1919, F. B. Hkadlky (T/. 8", Dept. Agr., Dept. Circ. 136 {1920), pp. 21, figs. 4 ). — 
The agricultural conditions on the project are descrlljed, and the experimental 
work of the year reported, as abstracted elsewhere in this issue. 

The handbook for practical farmers, edited by H. Findlay {New York and 
London: D. Appleton d Co., 1020, pp. XVn^558, pi. 1, figs. ^58).— This hand- 
book consists of 87 chapters on various phases of agriculture, contributed for 
the most part by specialists from the agricultural colleges and experiment sta- 
tions and the U. S. Department of Agricultui*e, 
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California University and Station. — John W. Gilmore, professor of agron- 
omy and agroiiouilst, has been appointed exchange professor from the United 
States to the University of Chile for the academic year 1921-22. 

llolaware College and Station. — ^The appropriations for the station and col- 
lege farm were increased by the legislature from $10,000 to $20,000 per annum. 
A bill to provide for a combined dairy and stock judging building on tl»e col- 
lege farm failed of passage. 

Kansas College. — The 8-week farmers’ short course and the commercial 
crcttinery short course were conclmled on Marcii 5. The total attendance at 
the two courses was 100, representing 52 counties in Kansas, 0 outside States, 
and 1 foreign country, 

A i)oultry short course for veterinarians was held during the week ended 
February 20, when st>ecial attention was given to poultry diseases and poultry 
culling. Sixty-four veterinarians enrolled from 33 counties. 

On February 17 and 18 an ice-cream scoring contest was held at the college 
for the benefit of the ice-cream manufacturers of the State. There were 42 
samples entered In the contest, submitted by 28 of the leading ice-cream manu- 
facturers. 

Walter W. Burr, director of rural service In the extension division, has been 
appointed professor of sociology in the department of economics. David L. 
Mackintosh has been appointed instructor in animal husbandry. 

Maine Station. — Dr. W. J. Morse, plant imthologist, has been appointed 
director of the station. 

Massachusetts College. — Dr. C. H. FernaUl, associated wltii the college for 
nearly 35 years and widely known among entomologists, died February 22 at 
the age of 83 years. 

Dr. Fernald was a native of Maine and received his education at the Maine 
Wesleyan Seminary, subsequently receiving the degrees of M. A. from Bowdoln 
College and Ph. D. from the Maine State College. During the Civil War he 
served In the U. S. Navy as acting ensign, and for six years following was 
principal of Litchfield and Houlton academies in Maine. In 1871, he was ai> 
pointed professor of natural history in the Maine State College, leaving that 
institution for the Massachusetts College fifteen years later to become professor 
of zoology and lecturer in veterinary science. In his work, liowever, he gave 
special prominence to ec»onomic entomology, developing courses and carrying 
on inve.stlgations of world-wide reputation. He also served as acting president 
in 1892-93, and in 1908 became the first director of the graduate school. Failing 
health nec*essitated his retirement in 1910, with tlie title of honorary director 
of the school. 

Some of Dr. FernaUVs most important work was done In the training of an 
unusual number of well-known economic entomologists. He was also an early 
worker on the gipsy and browntall moths In this country and prominently asso- 
ciated with the early campaigns of the State of Massachusetts against these 
Insects. His publications dealt especially witli the Crambldae, Pterophoidse, 
and Pyralidse of North America, and the Sphlngidae and Orthoptera of New 
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England, but also covered numerous other lines. He was a member of several 
entomological and other scl^ititic organizations, and president of the American 
Asso<*iation of Economic Entomologists in 1890. 

William C. Sanctuary, head of the department of poultry husbandry and vice 
director of the State agricultural school at Morrisville, N. Y., has been appointed 
professor of poultry husbandry, beginning September 1, next. 

Mississippi Station.— D. J. Griswold, animal hu-sbandman, has resigned to 
accept a similar position at the North Dakota Station. U. M. Rea has resigned 
as foreman of the Delta Substation and has been siicctanled by I. P. Trotter, 
formerly fellow in agronomy at the Central Station. L. C. Graves luks been 
appointed fellow in agronomy. 

Missouri University. — The legislature has appropriated ,$2(K),(K)0 for a new 
agricultural building and $25,000 for a new beef cattle barn, as well as smaller 
amounts for improvomeiits, rej)airs, and additions to equipment. The total 
appropriation for the college of agriculture is 110 per cent larger than two 
years ago. 

The new liome economics building is nearing completion. 

Ray E- Miller, as.sistant pj*ofessor of agricultural education, has resigned to 
become county agf*nt in Cass County. 

Montana College and Station. — The fiscal year has been ebanged by the 
legislature to begin July 1. For the ensuing year the upi)ropriations granted 
aggregate $451,140, and for the year following $491,(KH). Tbe respective grants 
to the college are $200,000 and $220,000; for the station, $03,700 and $100,000; 
for the State grain laboratory, $11,240 and $12,000; and like amounts for the 
Judith Basin Substation. The horticultural substation will rec*eive $5,020 and 
$C,(K)0, the Huntley Sul)station $2,000 and $3,000, and the North Montana Sub- 
station $10,540 and $20,000. Appropriations totaling $190,518 are also made 
for extension work, $19,282 for farmers’ Institutes, and $10,(K)0 for rodent 
control. 

A bond issue approved by popular vote some time ago has been declaretl con- 
stitutional by the State supreme court. It is expected that this decision will 
render available to the college over $1,(KK),(K)0 for buildings. 

New York State Station. — Dr. U, P. Hedrick lias bocui appointed vice- 
director, beginning July 1. Theodore E. Galy, assistant in horticulture, re- 
signed April 1 to tak<» up farming. 

Pennsylvania College and Station. — Dr. Margaret B. MacDonald, professor 
of food and nutrition for over ten years, has resigned. C. O. Cromer, of the 
Indiana College and Station, has been upi)oiiited associate professor of agron- 
omy. 

Virginia Station. — M. O, Wilson, superintendent of the county station at 
Charlotte Court House, was granted leave of absence March 1, to assist In 
organizing tobacco growers. II. C. Marshall will have charge of the station 
work in his absence. James P. Eheart, assistant i)lant patliologist, resignetl 
March 1. 

Virginia Truck Station. — ^Loren B. Smith has resigned as associate State 
entomologist to accept a position with the Bureau of Entomology, U. S. Depart- 
ment of Agriculture, and will be located at Riverton, N. J., in connection with 
the Japanese beetle investigalion.s. 

Wyoming Station. — A, T. Cundy has been appointed assistant chemist. 

Experiment Station Record. — ^Joseph W. Wellington, horticulturist in the 
potato investigations of the Bureau of Plant Industry, U. S. Department of 
Agriculture, has been appointed specialist in horticulture and forestry on this 
Journal, beginning April 1, vice B. J. Giasson, whose death has been already 
noted« 
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Association of Southern Agricultural Workers. — The twenty-second an- 
nual convention of this association was held at Lexington, Ky., February 15 
to 17, witJi delegates from nearly all of the agricultural colleges in the South 
and a number of visitors in attendant'e. 

Addresses of welcome were given by W. C. Hanna, Ooinnilssioiier of Agri- 
culture of Kentucky, and President F. L. McVey, of the University of Kentucky. 
The latter emphasized the part that the colleges must play in training men for 
research and the necessity of e<lucating the public to an appreciation of sci- 
entitlc investigation. The president of the association, I>. T. Gray, of the North 
Carolina Stutioji, brlody reviewed the past, present, and future work of the 
nsso<*iation. 

The balance of the inornhig session was devoted to papers and discussion 
on the n(‘e<i of increased funds for the experiment stations and the means of 
seeming tliem. In a paper by Dr. E. W. Allen, chief of the Office of Experi- 
ment Stations, U. S. Department of Agriculture, it was shown that if the 
r(‘siilts of investigation contributed only one dollar per farm each year, in the 
South the increase would be valued at $3,000,000, or four times the amount that 
the Sonlliern States appropriate for the stations. In general, the increase in 
State appropriations for the last few years has been far from commensurate 
with the increase in salary scales and cost of materials needed for research 
work. Director F. B. Mumford, of the Missouri Station, spoke of the danger 
<»f (he stations suffering for lack of funds in the efforts of the States to sup- 
port the more popular extension enterprises. 

In a report of the agronomic coriimiltee on coordinating investigational work 
in the South, tuo lim's of work for cooperative participation were proposed, one 
on soil fi'rtility and one on corn hreinling. The subject of ways and means of 
getting experimental and ex'tension work before tlie people was presented by 
F. li. .letcr, and discussed by J, M. Jones. The more widespread use and dis- 
tribution of attractive iiosters and of a<hertising in (he agricultural press was 
suggested. 

W. H. Joyce, of the Federal Farm Loan Board, i>resented a paper on 
Finan(*ing tla' Farmers of the South, and C. A. Cobb, editor of the Sow/7iem 
Rural istf one on An Economic ITogram for the South. 

The g^merai session on the final day was devoted to a report of the live 
stock coiiimittc'e on coordinating investigational work In the South, and to 
papers by Ti. 0. Gray on Farm Tenam*y in the South, K. V. MctVdliim on 
Nutrition As It Affects the Welfare of the South, and Miss K. E. Proc'tor 
on How Georgia Is AttoinpUng to Meet the Needs. 

The program also provided for four sections, dealing respectively with field 
crops and fertilizers, animal husbandry and live stock, extension, and horti- 
culture. Meetings organized as Sections 5, 6, and 7 were also held of the 
Phytopathological Society, the Association of Cotton States Entomologists, 
and the Southern Section of the American Society of Engluet'rs. Those sec- 
tional meetings were well attended, and keen interest is reported in their 
procet'dings. 

During tlie course of the meetings opportunity was given to visit the large 
tobacco wareho\ises located in Lexington, and to sfv the method of con- 
ducting the auction sales at one of the largest tobacco (‘enters in the country. 
An automobile trip was also taken through the ttlue-grass region of the 
vicinity. In the evening, the association was the guest of the Hoof and Horn 
Club of the university, where a “Little International “ live-stock show was 
given. 

Officers were elected for the assodatlon as follows: President, Dean T. P. 
Cooper, of Kentucky; vice president, C. A. Mooers, of Tennessee; and see- 
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retary-treasurer, X N. Harper, of Georgia. J. O. Grimes, of Alabama, and 
T. R. Bryant, of Kentucky, were aelected as secretaries of the sections on 
animal husbandry and extension; and C. D. Matthews, of North Carolina, 
chairman of horticulture. Officers were also chosen for the various societies 
in attendance, A. F. Kidder, of Louisiana, becoming chairman, and R. Y. 
Winters, of North Carolina, secretary of the southern section of the Ameri- 
can Society of Agronomy ; J. A. Elliott, of Arkansas, chairman, and J, J. 
Taubenhaus, of Texas, secretary of the Phjrtopathological Society ; W. E. Hinds, 
of Alabama, chairman, and A. F. Conradi, st'cretary of the Association of Cot- 
ton Stetes Entomologists; and S. F. Morse, of Louisiana, chairman, and C. E. 
Seitz, of Virginia, secretary of the southern se<,*tion of the American Society 
of Agricultural Engineers. 

Invitations were extended to hold the next meeting at New Orleans, La., 
and Gainesville, Fla., decision being left with the executive committee. 

International Organization of Agricultural Meteorology. — The 1920 Gen- 
eral Assembly of the International Institute of Agriculture at Roiru* approved 
a proposal to create a permanent commission of agricultural meteorology, to 
meet at Rome at the time of meeting of the general assembly, to promote the 
work of an international organization of agricultural meteorology, with 
s<*ientific, legislative, and administrative functions, along the linos suggested by 
the general assembly at its 1911 and 1913 meetings. It is proposed that the 
moml»ers of tiiis permanent commission sliall he cljosen by the ministers of agri- 
culture of the adhering countries from among meteorologists, agronomists, 
botanists, phytopalhologlsts, agrogeologists, and malariologists. 

The International InsUtute of Agriculture has i8.sned n^ports by its vice 
president. AI. Loui.s Dop, which discuss In some detail the steps taken i)y the 
institute in the past t(» develop an international service of agricultural 
meteorology and the proi)osals of the general assembly for the further de- 
velopment of such a service. It is believed that active eoox)enUion of the 
various countries in the plan proposed would assure a rapid development of 
tlu' studies and invf'Stigations recently undertaken on the relation between 
agricultural meteorology and plant physiology, and on the utilization of the 
results of these studies in the solution of the various prohUans afToctlng plant 
production, thus contiilniting greatly to the inteusiticatlon of agricultural pro- 
duction, which Is one of tlie main objects of the work of tlie institute. 

World’s Poultry Congress. — Plans are under way for holding this congress 
under the auspices of the International Association of Poultry Instructors and 
Investigators at The Hague, September 6 to 13 next. Alsmt tw<'nty countries 
have already arranged to participate in the educational program, tin* staging 
of educational and commercial exhildts, and the first international poultry show. 
One si)eoial feature is to be a number of tours conducted by European poultry 
experts during the two weeks following the congress. J. IC. Rice, of Cornell 
University, is chairman of the U. S. Council of the congress, and is actively 
engaged in stimulating Intei’est in it in this country. 

Experimental Work with Egyptian Plants. — Lettei’s received from Pr. Geo. 
F. Freeman, botanist of the Soci^t^ Sultanieime d’AgricuIture at Cairo, Egypt, 
describe in an interesting way the development of his exrH^rimental work with 
a number of typical Egyptian plants. Pr. Freeman went to Egypt from the 
Arizona Experiment Station about two and one-half years ago, following Dr. 
R. H. Forbes, wbo had previously been appointed agronoirilst to organize ex- 
perimental work under the Socif^t^. 

Dr. Freeman writes that, starting two and one-half years ago with a single 
Egyptian assistant, he now has two assistants of the first class, about ten 
native assistants of the second class, designated as field observers, a similar 
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force of laboratory assistants, and three clerks. One of the assistants, a native 
Egyptian, is a graduate of the National Higher School of Agriculture, and the 
other, a Roumanian, was formerly assistant to Dr. Aaron Aaronsohn in Pales- 
tine. The Social 6 is giving excellent financial support for the work and has 
recently built a new suite of offices and laboratories, incliuling three offices, a 
large laboratory for plant physiology, a seed and grain judging laboratory with 
a lloor Spaeth of 0,r)(X) sq. It,, and a large warehouse for storage. 

Quite extensive work Is in progress in the breeding of cotton, wheat, com, 
and berseein, and already pure and improved seed of corn and wheat is being 
grown for distribution. Several promising new races of cotton have been 
produced, among them a Pima strain with an average lint length of 44 mra. 
Three tyi)es of corn are being produced — an early, a medium, and a late type — 
with a view to increasing the yield In the first two instances, and to securing 
types fitted to the different typ<\s of rotatkm in practice and adapting the crop 
to the time and amount of water supply. 

Pr. Freeman mentions that not a single variety of wheat Introducerl from 
Arizona or any part of the United States has succeeded in Egypt, all being too 
late and succumbing to rust. The Egyptian, Australian, and Indian varieties 
are found much more resistant. Difference in the manner of milling wheat in 
Egypt from that used in America Influences the aim of the wheat breeding 
work. Three types are being bred; The Beladi (a poulard wh(»at), a macaroni 
wheat, and the Hindu or Indian type. He sugg(‘sts that the Hindu wheat may 
be worth introducing into tlie United States, especially the South and Sotitliwest. 

An idea of the scale on which this enterprise is carried out may be gained 
from the statement that in cotton hreiMling over 50(1 pure race i)Ints are in- 
cluded, and more thati 00,000 pollination bugs have b(‘en put ou for this season’s 
work. The croi)s are planted and cultivated by a force of laborers under a 
field foreman, and all detailed field notes are taken by the cori)s of observers 
under proper loadersliip, who ahso harvest and label the products of small plats 
or single plants. 

The conditions for doing a useful piece of work and carrying on extensive 
investigations app<‘ar to be exceptionally good, and the support and ai)i)recia- 
tion thus far received are most gratifying. 

Miscelianeous. — Plans are under way for opening a new Italian Agricultural 
Experiment Station in the near future. This station will be located in Bari 
(Puglia), and will cover the fields of breeding drought-resistant crops, improv- 
ing fruit trees, dry fanning, general research work on genetics, plant physi- 
ology, and crop utilization. E. PantanelU has been appointed director of the 
station. 

The American Farm Bureau Federation is publishing a serie.s of multigraphed 
Weekly News Letters. According to the first of these Samuel (iuard, associate 
editor of Breeden* Gazette, has been appointed director of the federation’s de- 
partment of education and publicity. 

B. IT. Bawl has resigned as chief of the Dairy Division, U. S. Department of 
Agriculture, to engage In ct)mmercial work in California. Dr. 0. W, Larson 
has been promoted to succeed him. 

A department of agriculture has recently been established in Queen’s Uni- 
versity, Belfast. G. S, Robertson has been appointed lecturer In agricultural 
cliemlstry. 

A site has been selected for the Tropical Agricnlturnl College of the West 
Indies on the Government farm at St Augustine, Trinidad* 
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The Bureau of Chemistry of the U, 8. Department of Agriculture: Or- 
ganization, enforcement of Food and Drugs Act, enforcement of Tea Act, 
research work {TJ, 8. Dept, Aor,^ Dept, Giro, 1S7 (1920), pp. 23, fiffS. 4 ). — ^Thls 
circular gives a brief outline of the organization anti function of the Bureau 
of Chemistry and of the different phases of the regulatory and research work 
conducted by the bureau. 

Chemical publications, W. A. Noyes (Jour. Amer, Chem, Soc., 42 (1920), No, 
11, pp, 2099-211G ). — In this presidential address before the American Chemical 
Society on September 8, 1920, the author traces the development of chemical 
publications from the organization of the first national societies about the 
middle of the seventeenth century to the present time. 

The chemists* yearbook, 1920, P. W. Atack and L. Whinyates {London: 
Shert^att rf Iluffhcs, 1920, 5, ed„ voU. 1, pp, [61+422, figs, 10; 2, pp. [21+42S^ 
1136, figs. 14 )> — This is the fifth edition of the yearbook previously noted (El. S. 
R., 48, p. 201). In addition to the usual revisions of a general character, the 
section on Dairy Products has been revised by G. D. Elsdon and A. D. Hey- 
wood, the section on Carbohydrates by F. Robinson, and the section on Physico- 
chemical Constants by G. Barr, B. Scott, and E. G. Wilson. 

The pi*oteins and colloid chemistry, J. Loeb {8cience, n. ser., 52 {1920), No, 
1350, pp, 449-466, figs, 2 ), — In this lecture, delivered before the Elarvey Society, 
October 16, 1920, the author presents evidence that acids and bases combine 
with proteins in the same way that they combine with cry.stalline compounds, 
i. e., that the combination is of a purely chejnical character and not to be ex- 
plained. simply on the basis of the adsorption theory. 

** The behavior of the proteins therefore contradicts the idea that the chem- 
istry of colloids differs from the chemistry of crystalloids.” 

The humin formed by the acid hydrolysis of proteins. — VI, The effect 
of acid hydrolysis upon tryptophan, G. E. Holm and R. A. Gobtnbr (Jour, 
Amer, Chem. 8oc., 4^ (1920), No, 11, pp, 2378-2385, fig. 1 ). — Continuing the In- 
vestigation previously noted (E. S. R., 43, p. Ill), a study was made of the 
effect of prolonged boiling with 20 per cent HOI upon the tryptophan mole- 
cule with a view to determining whether tryptophan on hydrolysis contributes 
to the “ acid insoluble or ** acid soluble ” humlns when no aldehydes or other 
reacting compounds are present The method consisted in hydrolyzing for 144 
hours 0.5 gm. of tryptophan with 100 cc. of 20 per cent HCl. At intervals of 
12 hours the hydrolyzate was made up to the tiiglnal weight by adding suffi- 
cient HCl, and the amino nitrogen determined upon a 2 cc. aliquot and tryp- 
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tophan on 5 cc. of a 1 cc. aliquot diluted to 26 cc., the latter determination being 
made with the phenol reagent of Folin and Denis. 

During the prolonged hydrolysis the color of the solution changed from color- 
less, through a transparent but dark-red brown, to an opaque black, with the 
formation after 48 hours of dark amorphous particles of insoluble humin. 
This increased in amount with prolonged boiling, but after 144 hours only 
from 4 to 8 per cent of the tryptophan appeared in this form, thus indicating 
that tryptophan, in the absence of aldehydes or other reactive compounds, con- 
tributes but an insignificant fraction of its nitrogen to the acid insoluble humin, 

‘‘A much larger amount of the tryptophan appears in the ‘ soluble humin * 
after 144 hours’ boiling with acid. Since, however, a normal protein hydrol- 
ysis rarely requires more than 24 hours’ boiling, it appears extremely im- 
probable that the ’ total ’ humin of such a hydrolyzate is derived from trypto- 
phan without the intervention of some othei* reactive compound, which we have 
postulated in our earlier papers to be of the nature of an aldehyde.” 

The nitrogen figures indicate that the nitrogen distribution of tryptophan Is 
altered very markedly by prolonged boiling with 20 per cent hydrochloric acid. 
It is suggested that probably some of the ammonia of a normal protein hydro- 
lyzate is derived from tryptophan instead of being entirely derived from amid 
groupings. 

Nitrogen and phosphoric acid In the ripening and germination of wheat, 
B. Rousseaux and Sikot (Compt. Rend, Acad, ^ci, \ Paris], 171 (1920), No, IS, 
pp, 578-580). —The authors have extended their previous observations on the 
relation between the soluble and total nitrogen of flour (B. S. It., 38, p. 711) 
to similar studies, together with determinations of moisture, acidity as H^SO*, 
and total and soluble phosphorus, of samples of grains of wheat obtained every 
6 days from the formation of the grain to its harvesting. Determinations were 
also made of some of the mature grains after sprouting. 

The analytical data, which are presented in tabular form, showed the follow- 
ing changes in the composition of the wheat kernel ; The total nitrogen varied 
but little, the lowest figure being 2.1 and the highest 2.C8 per cent. The ratio 
of soluble to total nitrogen, however, showed a steady decrease of from 49 

to 9.2 per cent, followed by a gradual increase up to about 14 per cent at 

maturity, and remaining practically constant at that point if kept under ordi- 
nary conditions. On germination a rapid increase in the ratio of soluble to 
total nitrogen took place, reaching 36 per cent in the whole grain and 52 per 
cent in the germ itself. 

The changes in phosphoric acid corresponded closely to those of the nitro- 
gen, the total acid as PaOs varying from 0.96 to 1.296 per cent, while the 
ratio of soluble to total FaO* decreased from 76.9 to about 30 and finally be- 
came stable at about 35 per cent until germination, when it rose to about 42 

per cent The total acidity as HiSO« showed a steady decrease from 0.3 to 

0.016, with an increase on germination to 0.058. The similarity in variations in 
nitrogen and phosphoric acid is thought to be of practical interest In indicat- 
ing the necessity of a larger use of phosphate fertilizers along with nitrogenous 
fertilizers in soils which from lack of soluble nitrogen would tend to impoverish 
the gluten of the wheat. It is also pointed out that the value of the ratio of 
soluble to total nitrogen as an index of baking quality of flour is confirmed by 
these results, since values other than the standard indicate insufllclent ripening 
or a tendency to germination. 

IHflerences in properties of casein from cow’s and goat’s milk, particn<« 
larly as regards viscosity, C. Choeoweb (Chem, Ztg,, 44 (1920), Nos, 99, pp, 
605, 606, flff- 1; 100, pp, 613; 614; als, in Jour, Soc, Chem. Indus,, $9 (1920)^ Nq, 
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19t p. — Viscosity determinations are reported of cow’s milk, goat’s milk, 

and mixtures of the two heated under reduced pressure and then maintained 
at different temperatures for varying periods of time. 

It was found that while in the case of cow’s milk it required heating from 
SO to 40 minutes at a temperature of from 57 to 58° C. to reach a given vis- 
cosity, the substitution of goat’s milk for 9 per cent of the cow’s milk neces- 
sitated heating to 67 or 70° to reach the same viscosity. This difference in 
properties of the two varieties of milk Is explained from a physical standpoint 
on the ground that in cow’s milk the casein is essentally In the form of an 
eniulsoid, while in goat’s milk it is a suspensoid. 

Properties and constitntion of glues and gelatins, R. H. Bogue (Chetn, 
and Metalk Engin., {1920), Nos. 1, pp. 5-12, figs. 10; 2, pp. 61-66, figs. 3; 3, pp. 
105-109, figs. 4; 5, pp. 197-203, figs. 4). — ^This series of Investigations of the 
properties and constitution of glues and gelatins is presented in the following 
sections: A study of factors Inlluencing viscosity and jell strength, the effect 
of electrolytes upon degree of dispersion and the structure of gelatin sols, the 
relation of mcltirig f>oint to viscosity and jell strength, relations between 
physical i)ropertles and chemical constitution, influence of size of molecule 
upon physical constants, the physical and chemical significance of “craze,” on 
chemical constitution by deternri nation of the groups characteristic of the amino 
acids, and a study of adhesive properties. An extensive bibliograifliy is ap- 
pended. 

The carbohydrates of the pecan, W. G. Fiue-demann (Jour. Amer. Chem. 
Soc., 4^ (1920), No. 11, pp. 2286-2288). — ^An analysis of pecan kernels and a 
study of the carbohydrates of jx^can flour after removal of the oil by extrac- 
tion with (dlier nj-e reported from the Oklahoma Station, 

The composition of the kernels was as follows: Moisture, 3.75 per cent ; ash, 
1.7; crude protein, 12.27; crude liber, L71 ; nitrogen-free extract, 10.81; and 
ether extract, 69.76. The percentage composition of the nitrogen-free extract 
of the p(H*iin flour and the percentages of these constituents calculated in terms 
of the pecan kernel on a moisture-free basis were, resr>ectively, as follows: 
Sucrose, 0.03 and 1J8; invert sugars, 21.9 and 2.88; araban, 14.82 and 1.05; 
methylpentosans, 1.68 and 0.22; cellulose (crude fiber), 14.29 and 1.76; amyloid, 
4.54 and 0.59; tannins, 2.57 and 0.33; and hemicellulose (dextran), etc., 31.17 
and 4.09 per cent. 

Cantaloup seed oil, W. F. Baughman, D. Brauns, and G. S. Jamieson 
(Jour. Amer. Chem. Soc„ 42 (1920), No. 11, pp. 2398-2^,01).— A study of the oil 
of cantaloup seeds (Cveunm meZo) received from the Imperial Valley, Oalif., is 
reported from the Bureau of Chemistry, U. S. Department of Agriculture, 

The seeds on ether extraction yielded about 30 per cent of oil. On pre^ssing 
the seeds in the cold in an expeller a pale yellow oil was obtained with a pleas- 
ant fruity taste and an odor resembling that of olive oil. The chemical and 
physical constants of this oil were as follows ; Specific gravity, 25°/25° 0,921 ; 
refractive index, 20°, 1,4725; lodin number (Hanus), 125.0; saponification 
value, 192.3 ; Reichert-Melssl number, 0.33 ; Polenske number, 0.26 ; acetyl num- 
ber, 15.8; acid value, 0.43; unsaponifiabie matter, 1.1 per cent; soluble acids 
(butyric acid), 0.4; Insoluble acids, 94; unsaturated acids (determined), 79.2; 
saturated acids (determined), 15.3; unsaturated acids (corrected), 80.2; and 
saturated acids (corrected), 14.8 per cent 

Although the lodin number Indicated that It might be a semidrylng oil, no 
film developed even after the oil had been exposed to the air on a glass plate for 
nne week. The distribution of fatty acids in the oil in terms of glycerlds were 
as follows : Myrlstic acid, 0.8 per cent ; palmitic, 10.2 ; stearic, 4,5 ; oleic, 27.2 ; 
end llholic, 56.6 per cent The oil yielded X.X per cent of unsaponifiabie matter. 
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The preparation of lepidin and related bases, L. A. Mikebka (Jour, Amer, 
Chem, Soo„ (mO), No, 11, pp, 2B96, 2897). 

Isocyanin dyes from lepidin and its homologs, K Q. Ajdahs and H. L. 
Haixe® (Jour, Amer, Chem, Soc,, 42 (1920), No, 11, pp, 2S89--2391). 

Synthesis of photosensitizing dyes. — ^n, llicyanin A, L. A. Mikeska, H. L. 
Haller, and E. Q. Adams (Jour, Amer, Chem, Soc,, 42 (1920), No. 11, pp. 2892^ 
2894). 

Tetramethyl quinollns, L. A. Mikeska and E* Q. Adams (Jour, Amer. Chem, 
Soc., 42 (1920), No. 11, pp. 2894-2890), 

An automatic indicator of the moisture content of cereals, M. Chopin 
(Compt, Rend, Acad. Sci. [Paris], 171 (1920), No. 18, pp, 860-862, flp. 1).—A 
device is described and Illustrated in which the flour or material to be tested is 
automatically fed into a cylinder surrounded by a heating Jacket and con- 
nected with a condenser through which the moisture driven off passes Into a 
graduated cylinder. The amount of water produced in a given time is a 
measure of the moisture content of the cereal. The chief source of error is 
considered to be the fact that the material is measured volurnetrlcally instead 
of gravlmetrically, but the error thus caused is thought to be well within the 
limits of experimental error. 

The isolation of proteins from leaves, A. 0. Chtbnall and S. B. Schbyveb 
(Jour. Physiol, 54 (1920), No, -}, pp. XXXII, XXXIII).— In this preliminary 
note attention is called to the method of isolating proteins from green leavers 
described by Osborne and Wakeman (B. S. R., 43, p. 409), and a method is 
described which differs entirely in principle from this method, the principle 
employed consisting In treating the disintegrated material with water con- 
taining a cytolytic agent and evaporating the colloidal dispersion to flocculation. 

Shredded cobbage leaves were extracted with water saturated with ether. 
On warming to from 40 to 00° C. the opalescent solution resulting, a rapidly 
settling precipitate was formed which was found to consist chiefly of com- 
plex nitrogenous substances. After extraction of lipoids and green pigments 
with ether a grayish solid was obtained, which on subsequent removal of 
traces of water-soluble substances could be separated into two approximately 
equal portions, one soluble in dilute alcohol and the other Insoluble in solvents. 
The latter was found to contain 12 per cent of nitrogen and only slight traces 
of phosphorus. From the alcoholic solution an amorphous acid could be sepa- 
rated by mineral acids. This contained 11 i)er cent of nitrogen, 0.7 per cent of 
phosphorus, and possibly a small amount of nucleoprotein. 

The determination of nitrites and nitrates in plant tissue, W. H. Stbowd 
(Soil Sci., 10 (1920), No. 5, pp. 888-842 ), — ^A report is given of a study of the 
applicability of various methods of determining nitrates and nitrites to their 
estimation In plant tissue, as the result of which a procedure is suggested which 
has been found to give satisfactory results. 

The Oaron colorimetric method (E. S. R., 27, p. 8), the Zeller method (B. S. 
R., 21, p. 7), the nitron method, and the technique Involving nitrogen determina- 
tion by the KJeldahl-Gunnlng-Amold method and by the Kjeldahl method modi- 
fied to Include nitrate all proved unsatisfactory. Both the Devarda and Schloe- 
slng methods, with proper modifications, gave fairly accurate results. The 
technique finally adopted was as follows: 

** Dilute two equal portions of a cold-water extract of plant tissue to 250 cc. 
in a Kjeldahl flask. Add a small piece of paraffin and 2.5 gm. of sodium hy- 
droxld in concentrated solution. To one solution add 1 gm. of Devarda's alloy 
and use the other as a control. Attach to a distilling apparatus at once. Heat 
under a low flame for 1 hour or until action has ceased, and then distill over 
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exactly 150 cc. Care should be taken that the determination and the control 
be distilled at the same rate. Titrate, using 0.0357 n alkali. The difference 
gives the nitrate plus nitrite nitrogen. . . , 

** Treat a similar portion of cold-water extract in a volume of about 25 cc, 
with about 0.15 gm. of aspartic acid or more, depending upon the amount of 
nitrite present. The mixture is heated on the water bath for an hour. It is 
then divided into two equal portions, reduced and distilled according to the 
Devarda method as given above. The difference between the first and second 
distillations represents the nitrite nitrogen.” 

The quantitative estimation of phosphatids, I). H. Brauns and J. A. Mac- 
Lauohlin {Jour. Amer. Chem. Soc., 42 (1920), No. 11, pp. 2238--2250). — An 
examination at the Bureau of Chemistry, U. S. Department of Agriculture, of 
various methods for the separation and estimation of phosphatids has led to 
the adoption of a method involving several processes, including separation of 
the phosphatids from the other substances in the material to be analyzed and 
the subsequent determination of phosphorus, cholin, and amino nitrogen in the 
mixed phosphatids. ^ 

The method of drying the sample depends upon the nature of the material. 
Solids which can be powdered without difficulty are dried in vacuo at the lowest 
possible temperature. Solids which can not be reduced to powder and solutions 
in volatile liquids are dried with anhydrous sodium and calcium sulphate ac- 
cording to the metho<l of Ilobortson (K. S. II., 35, p. 8). Solutions of non- 
volatile liquids, such as glycerol, are boiled under a reflux condenser with abso- 
lute alcohol for an hour, the excess of alcohol evaporated off, an equal volume 
of saturated NaOl added to the residue, and the mixture shaken out with suc- 
cessive portions of ether, after which the ether solution is evaporated to dry- 
ness. The dry material, as prepared by any of the above methods, is extracted 
with absolute alcohol in a Soxhlet or other extraction apparatus at a tempera- 
ture of from 50 to 60 O, for from 10 to 48 hours, after which the extract Is 
dried, extracted with anhydrous ether, and finally shaken out with saturated 
NaCl. The other solution is dried and the dried residue weighed and used for 
the various determinations. 

For the determination of phosphorus the destruction of organic matter is ef- 
fected according to the Neumann method with slight modifications and the phos- 
phorus determined color! metrically with ammonium phosphomolybdate, using 
stannous chlorid as the reducing agent. The acid hydrolyzate of an aliquot 
portion of the phosphatids Is used for the determination of cholin as cholin 
platinum chlorid, from which the weight of lecithin is calculated, and for amino 
nitrogen by the micro method of Van Slyke. The technique of the various 
procedures Is described In detail and the results are reported of the application 
of the method to tlie analysis of different samples of lecithin. The meiliod is 
thought to be suitable for the analysis of proprietary pharmaceutical prepara- 
tions, as well as for the quantitative estimation of phosphatids occurring in 
food products. 

Determination of the acidity of gastric contents (BuJ. Johm Hopkins 
Hasp., SI (1920), No. S51, pp. 152-166, pi. 1, fip. 1). — Three papers are presented. 

I. Determination and siffnificance of acidity, A. T, Shohl (pp. 152-158). — 
This introductory paper consists of a discussion of the expression and deter- 
mination of acidity In terms of H-ion concentration and of the significance of pH 
values in gastric contents. 

II. The oolorimetrio determination of free hydrochloric add, A. T. Shohl and 
X H. King (pp. 158-162). — A colorimetric method of determining the free HCl 
In gastric juice in terms of pH, normality, or in cubic centimeters of n/ 10 free 

41952^—21 ^2 
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HCl per 100 cc. of stomach contents is described, and the results obtained by 
the use of this method in 50 clinical cases are compared with the results ob- 
tained by titration witli n/10 alkali, using either TOpfer’s Indicator or thymol 
sulphophthalein, or by the electrometric method. A simple color comparator is 
describe 1 and illustrated. 

III. Combined acidity and buffer value, A. T. Shohl and J. H. King (pp. 162- 
166). — In this paper the authors discuss the slj,niflcance of buffer action in the 
gastric contents and describe methods for determining the buffer value of 
stomach contents by titration, using thymolsulphophthalein as an indicator. 

The procedure in cases showing free HCl is : Add 1 drop or 0.02 cc. of 0.2 
per cent thymolsulphophthalein in alcoholic solution for each cubic centimeter 
of stomach contents. Titrate with n/ 10 IlaOH, free from carbonate, to the 
full blue color of the indicator. Subtract the value of the free HCl obtained 
by the colorimetric method from the titration value. 

‘*The procetlure in cases showing no free HCl is: Add I drop or 0.02 ce. of 
0.2 per cent thymolsulphophthalein in alcohol for each cubic centimeter of 
stomach contents. First titrate the acid deficit by adding n/20 HCl until the 
orange color appears, or add I cc. of n/20 IICI and determine tlie excess by the 
colorimetric method. In second sample titrate with n/ 30 NaOII free from 
carbonates and thymolsulphophthalein to pH==0.6, the full blue color of the indi- 
cator. The sum of the acid deficit and the alkali value equals the buffer value. 

**In cases showing free HCl the buffer value is nearly fMiual to the value of 
the combined acid, or in cases showing no free HCl to the sum of the acid deficit 
and the total acidity. 

“Determination of the buffer value can be used to determine the amount of 
HCl secreted by the stomach, the acid value of the contents, and the amount of 
alkali which the body must furnish to neutralize the stomach contents.’' 

Sugar in the blood: A inicrochemical method of estimation, U. li. M. 
Wallis and C. D. Gallagheb {Lancet {London], VJ20, II, No, J6, pp. 784, 
785). — ^The method describotl is a modification of the revised methcxl of Foliu 
and Wu (E. S. K., 42, p. 712), the principal difference being that instead of 
using a measured volume of blood, the blood from a finger prick is absorbed on 
a special piece of blotting paper previously weighed on a torsion balance. When 
thoroughly soaked with blood (about 150 mg. being absorbed), the paper is 
rapidly reweighed, inserted in a small test tube, and 3.6 cc. of distilled water 
added. The extraction is allowed to conti.mt from 30 to 45 minutes, after 
which 0.2 cc. of the sodium tungstate solution of Folin and Wu is added, fol- 
lowed by 0,2 cc. of 2 n/3 IhSO The solution is then filtered, 2 cc. of the fil- 
trate placed In the special blood sugar tubes of Folin and Wu, and the deter- 
mination made in the usual way. 

This method is said to yield results identical with those obtained by the 
macrochemlcal method of Folin and Wu. 

The estimation of chlorids in whole blood, J. B. Rieoeb {Jour, Lab, and 
Clin, Med,, 6 {1920), No, 1, pp. 44 * 4*5). — This Is an application, with slight 
modifications, of the Rappleye technique for the determination of chlorids in 
blood plasma (E. S. R., 39, p. 807) to their determination In the filtrate obtained 
by the tungstic acid precipitation of whole blood. 

The manufacture of sugar from the cane and beet, T. H. P. Hebiot (Lon- 
don and New York: Longmans, Green d Co,, 1920, pp, X+426, pis, 8, figs, SI ), — 
In this treatise on the manufacture of cane and beet sugar, which is one of the 
monographs on industrial chemistry edited by E. Thorpe, the arrangement of 
subject matter is such as to enable the student of sugar technology to follow 
the two industries (beet sugar and cane sugar) side by side, noting the progress 
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In each and the difTeretices In practice which have arisen from the differences 
in the raw materials or, if desired, to follow the consecutive operations in either 
industry. This lias been accomplished by treating the two Industries in sepa- 
rate parts or in separate chapters under the same general heading. The main 
subdivisions of .the book are as follows: The raw materials, extraction of juice 
from the cane, extraction of sugar from the beet, composition of cane and beet 
juices, treatment of cane and beet juices, evaporation of water from the juice, 
crystallization, special methods of extracting sugar from molasses, by-products, 
and refining of cane and boot sugars. 

Beet strop, its xnanufactore, valuation, and use, B. Block {Ruhensirup, 
seine Hersfellunff, Bcurteilung and Verwendung, Leipzig: Otto Spamer, JI920, 
pp, TV// f pt 1, figs. 68). — This is a handbook on the manufacture and 
analysis of sugar beet sirup. 


METEOEOLOGT. 

A: "i cultural meteorology. — The effect of weather on crops, .T. W. Smith 
(A'ea? York: Macmillan Co., 1920, pp. XXlV’i-SO/f, pis. 8, figs. 88). — This book is 
notable as “ the first text on the subject of agricultural meteorology that has 
ever been prepared.’* It is designed primarily for university and college 
students, but is believed to be practicable for agricultural high schools and 
farmers’ reading courses and also of interest generally to Individuals desiring 
information regarding the relation of climate to crops. 

The t('xt is an outgrowth of the author’s long experience as observer and 
teacher. In its preparation ho had recourse to articles and papers by ecologists, 
botanists, plant physiologists and pathologists, entomologists, and the like. 
Especially valuable features are the well-chosen exercises and practicums and 
the select list of references to literature on the subject at the end of each 
chapter 

The book defines clearly and puts in forn} for pedagogic usefulness at an 
opportune time a subject which has heretofore had a rather uncertain status 
and has been neglected in schools and colleges largely bec*ause of the lack of 
suitable text#i. It Includes brief but clear and simple expositions of the essen- 
tial but b(‘retofore scattered and undigested information on the effect of 
weather on the growth and yield of crop.s; the influence of climate and weather 
on Insect activities and the development of plant diseases; and the protection of 
crops, animal life, and birds from damaging meteorological phenomena. The 
relation of climate to crop distribution and farm operations is also discussed, 
and the effect of different weather factors on the yield of cotton, corn, wheat, 
oats, rye, potatoes, tobacco, fruit, and other crops is treated in detail. 

The first chapter deals briefly with introductory meteorology, including some 
of the elementary and fundamental facts and principles necessary to an in- 
telligent understanding of the subject. Succeeding chapters discuss agricul- 
tural meteorology, agricultural climatology, correlation, climate and crops, 
climate and farm operations, weather and crops, the effect of weather on the 
yield of grains, the effect of weather on vegetables and miscellaneous crops, 
weather forecasts and warnings, frost and the protection of crops from frost 
damage, and value of lightning rods. 

Incidentally, the book emphasizes the fact that while weather and crop yield 
data are abundant and easily obtained, there is great need of more syste- 
matic phenological observations and of such data as can probably be best 
secured by agricultural and meteoroloj^cal stations in connection with the 
agricultural experiment stations in the principal crop-growing areas. 

The book is one of the Bural Textbook series, edited by L* H. Bailey. 
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Air pressure idlstribution« wind, and precipitation In iiorthem and mid* 
die Europe, with comments on the relation of those climatic elements to 
a^culture, W. R. Eckart {Landw, Jahrb,, 50 (1917), No. 4, pp. 585-616, 

IS ). — This article deals briefly with pressure, wind, and precipitation condi- 
tions in France, Belgium, and the British Isles, and more in detail with such 
condition In Scandinavia and middle and eastern Europe. The agricultural 
relations and applications of the subject are very briefly touched upon. 

Certain considerations relating to rainfall, springs, and dry farming* 
At.quier { Bui . Agr . AlgMc , Tunisie, Maroc, 2. tter., 26 {1920), No. 10, pp. 209- 
215). — Climatic and soil conditions in Algeria, Tunis, and Morocco, with special 
reference to the successful practice of dry farming in these countries, are 
briefly discussed. 

Ozone, forest air, and weather, H. Fischer {Naturw, Vmachau Chem. Ztg., 
9 (1920), No. 10, pp. 145-147). — Observations are reported which show that no 
rain occurred during 1920 in the forest where the observations were made 
that was not preceded by distinct evidence (odor) of an Increased ozone con- 
tent of the air. 

Weather reports [for Alaska, 1010], O. C. Georgeson et al. (Alaska Stas. 
Bpt. 1919, pp. 80--90). — Tabular summaries are given of observations on tem- 
perature, precipitation, and cloudiness at 39 Weather Bureau stations in 
Alaska. 

Seasonal conditions at Xiangdon [N. Dak.], P. F. TBOwiminGE (North 
Dakota Sta. Bui. IS4 (1920), pp. 3-7). — The main characteristics of the growing 
seasons of 1914 to 1919, inclusive, at the Langdon Substation are briefly de- 
scribed and tables are given which show the frostless period, maximum, minl- 
mdm, and average temperatures, and rainfall. 

SOILS— FEETILIZEES. 

The value of soil analysis, J. A. Voeixikeb (Jour. Both, and West and South. 
Counties Soc., 5. scr., 14 (1919-20), pp. 76-8 k ). — In this discussion the author 
disagrees with other authors on the subject that soil analysis is of secondary 
importance in agronomy* He concludes that there are two c^ssentials in a soil 
Analysis, namely, extreme accuracy and experience in interpreting the results. 
“There is probably no branch of agricultural analytical work that requires 
alike more accuracy in making the actual determinations or more care in fram- 
ing one*.s conclusions.” 

Sampling field soils, A. E. Vinson, C. N. Catt.in, and S. W. Griffin (Ari- 
zona Sta. Bpt. 1919, pp. 405 , 406).—Wot}s. relating to the proper sampling of 
field soils, with special reference to alkali soils, indicates that single field 
samples are usually of little value. 

Analyses of samples of the first and second foot of an apparent black alkali 
soil, taken with the soil auger, showed no black alkali but a fair amount of 
gypsum. A square yard of this soil was removed with trowels in 2-in. layers 
to the depth of 2 ft and each layer analyzed. It was found that the surface 
layer was weakly of the gypsum type, changing into black alkali in the third 
and fourth inch. The black alkali Increased to a maximum at the eighth inch, 
then decreased, and the soil again was of the gypsum tjT)e at the sixteenth inch. 

The flocculation of soils, N. M. Comber (Jour. Agr. Sd. [Bngland'l, 10 
(1920), No. 4, pp. 425-436). — Experiments conducted at the University of L^s 
on the flocculation of neutral and alkaline suspensions of clay, silt, and soil by 
calcium salts are reported. The materials Included a day soil, a silt soli con- 
taining a large amount of organic matter, silt soil consisting of coarse and fine 
silt, silt loam and medium loam soils, light and heavy soils, and a day subsoil* 
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It was found tUat sUt, like most Insoluble substances, when suspended in 
water was most easily flocculated by calcium salts if the suspension was neutral. 
The addition of alkali stabilized the suspension and rendered flocculation more 
difficult. Soil clay behaved in an opposite manner, and was precipitated from 
alkaline suspensions more readily tlian from mmtral suspensions. In this 
respect it resembled silicic acid and other so-called einulsoid colloids, and it is 
suggested that the clay particles are protected by such colloids and thus behave 
as an emulsoid. If this is true the action of lime is considered to be in accord- 
ance with the facts of colloid chemistry. 

Experimental evidence Is advanced to support the view that clay as an emul- 
soid protects the larger particles which by themselves are suspensoids. The 
soil aggregates are conceived as having large nuclei surrounded by particles 
which become smaller from the center outward, the clay ultimately imposing 
its emulsoid nature on the whole aggregate and on the whole soil in normal 
cases. Fine silt soils are not flocculated by calcium hydroxid on account of the 
Inefficiency of the relatively small amount of emulsoid clay to protect the large 
siispeiisoid surface exposed by the flne silt. 

The reclamation of waste land {Jour. Roy, Ayr, Soe, England, 80 (1919) , 
pp. 95-183), — An outline of the general problem of the reclamation of waste 
land In Great Britain is given by W. Gavin, The main areas of reelairaable 
land are salt marshes, sandy heaths, upland moors, moors and downs at less 
than 1,000 ft. elevation, low-lyiiig bogs, bushed land, and sand dunes. The 
probable area rcclaimable for agricultural purposes in England is suggested to 
be about 250,000 acres. 

The scientific and technical problems relating to the reclamation of waste 
land in England are discussed by E. J. Kussell. as u contribution from the 
Rothamsted Experimental Station. The discussion is confined to sand and clay 
soils, the former constituting the chief part of the waste land of the eastern 
half of England. 

Keclamation of alkali, A. E, Vinson, C. N. Caixin, and S. W. Griffin (Ari- 
zona <S7a, Rpt. 1919, pp. ^05, ItOl). — Analyses of originally alkaline soils re- 
claimed by leaching are reported, indicating, among other things, the complete- 
ness with which white alkali may be leached and the tenacity with which black 
alkali resists leaching. 

Comparison of salt lands in the Deccan and in Sind, V. A. Tamhans 
(Ayr. tJour, India, 15 (1920), No. 4, pp. 410-417), — ^A discussion is given of the 
formation and origin of the salt lands of the Deccan and Sind. Analyses of the 
alkalis are reported, indicating tliat those of the Dec*can contain a compara- 
tively large proportion of sodium sulphate, while in the soils of Sind sodium 
chlorld predominates over all the other salts. It is noted that the black alkali 
of the soils of Sind does not contain sodium carbonate as a necessary constitu- 
ent, although the characteristic black appearance of the surface soils la in 
evidence. 

Smoke injury in soils, W. Leininqen-Westerhxjrg (Centbl. Gesam, Forstw,, 
46 (1920), No, 5-6, pp, 129-144) • — number of experiments on the injurious 
action of industrial smoke and dust on vegetation are reported. These led to 
the conclusion that such injury is not simply a chemical or botanical problem, 
but that the effect of these materials on soils Is of considerable indirect im- 
portance and should always be taken Into account In such studies. 

Depth of plowing trials, P. F. Tbowbeidge (North Dakota Sta. Bui. 134 
(1920), pp, 22, 25).— Depth of plowing trials begun in 1910, conducted in con- 
nection with a 6-year rotation of t;orn, wheat, barley, timothy and clover, wheat, 
and oats, are reported^ 
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Each crop was grown each year on from 5 to 6-in. fall plowing, 12-in. fall 
plowing, and from 3 to 4-in. spring plowing. Three to 4-in. fall plowing and 
5 to 6-in. spring plowing were also added in the second and fifth years, respec- 
tively. It is noted that the cost of plowing 12 in. deep Is about three times 
the cost of plowing from 5 to 6 in. deep. 

The results suggest that the effects of the 12-ln. fall plowing are cumulative, 
as the last three years showed markedly Increased yields. Corn soil was found 
to be generally better than timothy sod for wheat production, the best results 
being obtained with deep fall plowing. The results with oats were progressively 
in favor of the deep fall plowing, and shallow spring plowing gave, in general, 
the poorest returns. This was also generally true for barley and in the ma- 
jority of cases for timothy hay. While the largest suits with peas for hay 
after wheat and oats were obtained with deep fall plowing, shallow and medium 
spring plowing yielded relatively good results. 

The genesis of a fertile soil, J. B. Harhison and 0. B. W. Anderson (West 
Indian Buly 18 {1920), No, 3, pp. 77-ilS), — ^This paper reports a rather detailed 
chemical and mineralogical study of the origin of the soils of the Barbados. 

It is concluded that the high-level Barbados soils have originated from the 
weathering of limestone, from air-borne volcanic minerals, from ferruginous 
clay, which was held in colloidal suspension or solution in the ocean waters, 
and also from argillaceous and limonitic materials, contributed by the weather- 
ing of the globigerina marls, and fora min If era I limestones. The origin of the 
low-level chocolate and black soils is considered to be similar, bnt they also 
contain detrital matter. The very sharply angular outlines of the minerals 
separated from the corals indicate that these minute fragments liave undergone 
very little changes, while those isolated from pothole clay show that since their 
liberation from the limestone the mineruis have undergone weathering and 
laleritlc changes resulting in the production of very finely divided ferruginous 
clay. 

Plant food and soil management, C. A. Whittle et al. {Atlanta, Oa,: 
South, Fert, Assoc,, Soil Impr, Com., pp. Jfl, figs. 11). — This is a brief popular 
exposition of soil requirements and the methods by which plants are nourished. 

1, Report on soil experiment fields.*— 11, Maintenance of fertility, G. 
Kodeuts and A. E. Ewan {Kentucky Sta. Bui. 228 {1920), pp. 88-131 ). — ^This 
bulletin is in two parts. 

Part 1 reports a continuation and extension of studies at several experimental 
farms in Kentucky on the fertilizer and manurial rtKiulrements of the soil and 
on crop rotations and adaptations (E. S. K. 35, p. 321). Special attention is 
paid to the crop-producing value of commercial fertiliz(?rs where as much 
manure was used as could be produced from the crops grown. The London and 
Burnside fields w’ere discontinued, and new fields were established at Fariston 
and Campbellsviile. 

It is considered evident that with certain exceptions the fertilization of 
ordinary farm crops is not profitable on the soil at the Lexington field. The 
chief requirement of this soil Is the maintenance of organic mutter and nitro- 
gen. It is stated that productiveness may be maintained without the use of 
farm manure provided all residues in rotations are saved and returned with 
cover crops. The use of lime is also considered necessary for the successful 
growth of alfalfa and sweet clover. 

The results from fertilizing tobacco on this field Indicate that under some 
conditions in the centi-al blue-grass region it is profitable to fertilize this crop 
heavily with fertilizers containing high percentages of nitrogen and potash in 
addition to phosphate. When there is not a good grass or clover sod to be used 
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for tobacco or where there is not a sufficient amount of manure, such fertilisa- 
tion will very likely be profitable.” 

On the experiment fields outside the central blue-grass region the results 
indicate the great necessity for supplying both limestone and phosphate in some 
fonn. The yields obtained where both materials are applied are much greater 
than whore either one is used alone. 

The results obtained on the fertilization of tobacco at Greenville, Russell- 
ville, and Mayfield also indicate that it is profitable to fertilize liberally with 
nitrogen and potash In addition to phosphate, especially when the soil is not in 
a high state of fertility. Sodium nitrate can be profitably used as a top-dressing 
for wh(»at in soiiie cases, especially where wheat follows corn, but it should 
never be used unless the soils are highly phosphatic or phosphate has been 
use<l. Ammonium sulphate may be substituted for sodium nitrate, but it is 
considered much better to depend upon a large use of legumes, crop residues, 
and manure for nitrogen and potash than to supply these from commercial 
sources. 

I^art 2 gives general infornmtlon on the maintenance of soil fertility. 

Fertility studies [at the Langdon, N. Oak., Substation], P. F. Trowbridge 
(North Dakota Sta. Bui, JSJf (1920), pp. 11-17, fig, 1). — Fertility studies begun 
in 1913 on a 4-year rotation of corn, wlieat, barley, and field peas, which In- 
cluded a grain ami a live-stock system, are described. 

In the grain system the peas were plowed under for green manure, while In 
the live stock system the plan was to maintain the organic matter and nitrogen 
content of the soil by growing peas and returning the manure to the soil. The 
fertilizers used were steamed bone meal at the rate of 3(X) lbs. ])er acre, ground 
limestone at the rate of 1 ton per acre, potassium sulphate at the rate of 400 
lbs. per acre, and manure at the rate of 8 loads per acre. During the six years 
of the studies only two corn cr(»ps were harvested, the others being failures. 

The live-stock system showed an average advantage for four years of 2,03 
bu. of wheat iH'r acre over the grain system. In both systems the best results 
were produoeil with phosphorus and lime. The grain-farming system showed 
a slight average advantage over the live-stock system for barley, and in both 
systems the best average results were obtained with phosphorus, lime, and 
potassium. 

Nitrogen from the air, J. G. Hutton (South Dakota Sta. Soil Survey Circ, 
1 (1920), pp, [-J]). — This circular constitutes a brief popular argument for the 
gro\\'th of leguminous crops to increase the nitrogen supply of the soil. 

Straw utilization, R. B. Dustman (Ohio State Vniv„ Timely Soil Topics^ 
No, SI (1920), pp. [4]). — This leaflet contains an argument for the incorpora- 
tion of straw In the soil, It being pointed out that straw not only carries con- 
siderable amounts of nitrogen and potassium but that it is of considerable value 
to soil on account of the organic matter added. 

Studies in biochemical decomposition of cow dung and urine in soil, 
N. V. JosHi (Agr. Jour. India, 15 (1920), No. 4, pp. 398-409, pU. 8). — Laboratory 
experiments with cow dung, sheepfold manure, and urine are reported, show- 
ing that nonnltrogenous materials like cellulose lower tlie amounts of nitrates 
formed from the organic manures in which they are present in a fairly large 
proportion. 

Urine was found to give the greatest amount of nitrates of the three mate- 
rials whether in fresh condition or when fermented under aerobic or anaerobic 
conditions, so that it can be used immediately or after keeping. If exposed to 
air, however, it lost some of its nitrogen. Cow dung did not nitrify in fresh 
condition; it improved by storage and became nitrified after storage under 
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l>oth aerobic and anaerobic conditions. The results with sheep manure indicate 
that mixture of manure and urine in the manure pit is not desirable from the 
standpoint of nitrate formation, and also on account of the possibility of 
greater losses of nitrogen. The two processes of nitrification and of carbon 
dioxid production did not seem to be related. The experiments are to he 
continued. 

Value of manure in [five-year and six-year rotations], P. F. Tuowbridoe 
(North Dakota Sia. BuL 134 (1920), pp. figa. 2). — In an experiment begun 
at the Langdon Substation in 1911 with a rotation of corn, wheat, barley, clover, 
and wheat, the even-numbered plats were manured in the fall on the wheat 
stubble preceding the corn crop, at the rate of 10 loads of barnyard manure 
per acre. Wheat after corn, and barley and wheat after clover, showed an ap- 
preciable average gain as a result of manuring. The clover gain of two years 
exactly balanced the loss of three years, and half of the corn crops were 
failures. 

In an experiment begun in 1910 with a rotation of corn, oats, wheat, timothy 
and clover, timothy and clover, and wheat, the manure was applied at the rate 
of 10 loads per acre once In six years in (he fall just previous to the com crop. 
An average gain for the entire period was obtained with all crops, ai though three 
failures occurred in the case of com due to frost. Each load of manure showed 
a value of ?2.18 in increased crop value. 

Modern methods for experiments with fertilizers and manures, J. Skbe- 
MEN (Jour, Agr, Sci. [England], 10 (1920), No. 4, PP* 4J 3-4^9 ). — In this paper, 
a contribution from the Agricultural University, Aas, Norway, the methods used 
ip field experiments at the university are described. 

In these methods the heterogeneity of the soli Is regarded as a thing to be 
recognized and not evaded. The variations of the soil are measured by a great 
number of control plats adjacent to each of the trial plats, it being the opinion 
that even if the different parts of the field lack uniformity the disadvantage 
will be thus annulled. The mean error of the results is then obtained fi*om 
the parallel differential values by the method of least squares. The greatest 
degree of accuracy was found to be given by plats of from riis to acre. 
For practical reasons, however, plats from tIv to Av acre arc generally 
used in Norwegian field experiments. 

Pot culture experiments, 1919, J. A. Voelckee {Wol>um Esept. Bta, Hpt. 
1919, pp. 15-23, pU. 4; aUo in Jour, Roy, Agr, Soc, England, 80 (1919), pp. 430- 
438, pis, 4 ), — ^Experiments to determine the action of arsenious acid, arsenic 
acid, sodium arsenlte, and sodium arsenate on wheat, when added in amounts 
supplying the element arsenic in percentages varying from 0.001 to 0.1, showed 
that the Injurious action of arsenic depends upon the solubility of the compound 
in which it is added. With insoluble forms like arsenious acid, the highest 
concentrations were used without injury to the germination or crop. The more 
soluble compounds, such as arseuic acid or sodium arsenite and arsenate, de- 
creased the crop when the element arsenic was added In amounts up to 0.02 
per cent, and caused the crop to fail when 0.05 per cent of arsenic was added. 
Soluble arsenic added up to the amount of 0.05 per cent retarded germination, 
and 0.1 per cent entirely Inhibited It The limit of safe use appeared to be 0.01 
per cent of arsenic, representing an application of about 826 lbs. of arsenic 
acid per acre. 

In experiments to determine the relative effects of caustic lime and calcium 
carbonate on barley when applied In amounts of 1, 2, 8, and 4 tons per acre, 
the two materials behaved very differently. The caustic lime was immediately 
active while the calcium carbonate appeared to be inactive* These experiments 
are being continued. 
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A coxnparifion of the values of ammonium sulphate, sodium nitrate, ammonium 
nitrate, calcium nitrate, and granular calcium cyanamid as sources of nitrogen 
for barley showed that the best results were obtained with sodium nitrate, the 
granular calcium cyanamid being by comparison strikingly ineffective. Am- 
monium sulphate did not give ns good results as the other nitrates. Further 
experiments showed that it made little difference whether ammonium sulphate 
was applied to crops as a solid or dissolved in water. 

Experiments with leather powder and leather treated with sulphuric acid to 
compare Its fertilizing value with that of rape dust, dried blood, and shoddy 
showed practically no crop Increases with the leather and shoddy as compared 
with rape dust and dried blood. 

Fertilizer experiments [at Kodiak Station], W. T. White (Alaska Stas, 
Rpt, 1919 f p, 56), — Experiments on 1-acre plats on volcanic ash soil showed that 
10 tons of manure per acre Increased the hay yield of oats and i>eas 31 per 
cent, while 10 tons of stable manure plus 125 lbs. of sodium nitrate increased 
the yield 15 per cent. 

A second experiment with oats, In w’hich 8 tons of stable manure were used, 
showed that the use of sodium nitrate at the rate of 125 lbs. per acre was of 
no additional advantage. 

How to convert sugar-cane megass into a profitable manure, K. Adtnara* 
YANA Kao (Jour, Madras Agr, Students* Union, 8 (1920), Ao. 7, pp, lS/f-189). — 
Preliminary experiments on the hacterization of sugar-cane megass for the 
production of an available nitrogenous fertilizer are briefly reported. 

Samples of the materials were dried and inoculated with Azotobactor, Radl- 
cicola, and Clostridium. It was found that the material contained from 1.2 to 
1.4 i)er cent of nitrogen after being acted upon by the nitrogen-fixing organisms 
for two month.s. The decomposition of cellulose was more pronounced where 
pure cultures of cellulose-decomposing organisms were introduced. The experi- 
ment is being continued. 

Leather as a manure (Lansome Field), 193L9, J, A. Voklckeb (Wohum 
Expt. Sta. Rpt. 1919, pp. 12, 13; also in Jour. Roy. Agr, Soc, England, 80 (1919), 
pp. 427, 4^8). — Field experiments to compare ground leather powder and treated 
leather with ammonium sulphate us sources of nitrogen showed that neither 
the ground nor treated leather had any effect on the crop of swede.s. 

The Salton Sea, A. E. Vinson, O. N. Catlin, and S. W. Giuffin (Arizona 
Sta, Rpt. 1919, pp. 41 ^- 414 )- — Eleven complete analyses of Salton Sea water are 
reported and discussed. It is noted that calcium carbonate, potassium, and 
phosphorus have been disappearing from this water. The lost calcium car- 
bonate and most of the phosphorus have been accounted for in the formation 
of tufa, but only 3 per cent of the potassium lost can be accounted for In that 
way. It is the opinion that the lost potassium unaccounted for must have been 
adsorbed. 

Sodium compounds in 1019, R. C. Wet.ls (17. S. Gcol. Survey, Min. Re- 
sources U, 1919, pt. 2, pp. 47-76). — ^Thls report on the production, sale, and 
utilization of sodium compounds, mainly in the United Slates, during 3919 
contains brief sections on sodium nitrate and cyanld and niter cake. 

Investigations on the action of ammonium liuniate, O. Lemmermann and 
H. WiESSWtANN (FuhUng*s Landto, Zig., 69 (1920), No. 15-16, pp. 281-289 ). — 
Studies on the action of 'so-called ammonium humate, which is the product of 
the treatment of liquid manure with brown coal, are rei)orted, the purpose being 
to compare it with ammonium sulphate as a source of nitrogen. 

The ammonium humate used contained 6.74 per cent of total nitrogen and 
4.02 per cent of ammonia nitrogen. The tests were conducted on an unproduc- 
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tlve loamy sand soil, a prodnctlve humus sand soil, and a swamp soil con* 
talning clay and humus. All three soils were acid. 

It was found that surface applications of 50 kg. of total nitrogen j>er hec^ 
tare (44.5 lbs. per acre) in the form of ammonium humate gave as good results 
with grain as 50 kg. of ammonia nitrogen in the form of ammonium sulphate. 
The ammonium sulphate gave the better results when both fertilizers were in* 
cori)orate<l more deeply. An application of 100 kg. of nitrogen per hectare 
in the form of ammonium sulphate had an apparently injurious influence on 
crops, which is attributed partially to its physiologically acid character. Better 
results were obtained from the same soil with an application of 100 kg. of 
nitrogen per hectare in llie form of ammonium liumale. The three soils varied 
greatly in productivity and reacted differently to the two fertilizers, with 
special reference to the ratio of grain to straw. 

Experiments with nitrogenous top-dressings (Road Piece Field) , 1019, 
J. A, VoBxcKEB {Wol)urn Kxpt, 8ta, Rpt 1919, p, 11; also in Jour. Roy. Agr. 
Soc. England, 80 (1919), p. 426). — Field experiments to compare sodium nitrate, 
ammonium sulphate, ammonium nitrate, calcium nitrate, and calcium cyanarnid 
as sources of nitrogen showed the best results from sodium nitrate, followed in 
order by ammonium sulphate and ammonium nitrate. The poorest results 
were given by calcium cyanamld. 

The reactions taking place in cyanarnid when used in mixed fertilizers, 
W. S. Landis (Amer, Fart,. 54 (1921), No. 2, pp. 40-55). — Considerable data on 
the subject are summarized, leading to the conclusion that cyanarnid in mixtures 
with acid phosphate, potash salts, sodium nitrate, and ammonlnin sulphate is 
converted mainly to carbamld and in lessor degree to guanylurea if not 
over 60 lbs. of cyanarnid Is added to a ton of mixed fertilizers. Where this 
precaution has not been followed, there is a possibility of finding a small 
quantity of dlcyandiamid just after mixing, which disappears in a few weeks. 
It is the opinion that a period of only a few days' duration between the mix- 
ing and the analysis of an improperly prepared fertilizer is insufficient to 
draw conclusions as to the dlcyandiamid content of any such mixture. 

Fhosphated manure, M, A. Bachteix (Ohio State Univ.. Timvly Soil Topics 
No. SO (1920), pp. [^1). — On the basis of results obtained in experiments at the 
Ohio Experiment Station, the use of either acid or rock phosphate with manure 
is advocated. The work at the station has shown that these combinations give 
better results than either material used alone on Ohio soils. No particular 
preference for either phosphate is Indicated, it being stated that the use of 
40 lbs. of either phosphate per ton of manure gives good results. 

Potash in 1919, W. B. IIiCKs and M. B. Nouesb (U. S. Ocol. Survey, Min. 
Resources U. S., 1919, pt 2, pp. 77-94). — I^ata are reported on domestic and 
foreign production, exports, and Imports of potash during 1919, together with a 
list of patents for processes of extracting potash from silicate rocks. 

During the year 110,243 short tons of potash-boaring materials were pro- 
duced in the United States, having an approximate average content of potash 
of nearly 28 per cent. This was equivalent to a total content of 30,845 short 
tons of potash, valued at $7,830,873. The production from the alkali lakes of 
western Nebraska continued to exceed that from any other one region or 
source. Of the total production of potash during the year, natural brines from 
localities other than western Nebraska yielded 36.6 per cent, Nebraska brines 
29.2, waste water from sugar refineries 11.7, molasses distillery waste 9.1, 
aluultc 7.4, dust from cement mills 3.8^ wood ashes 1.2, and silicate rocks, 
kelp, and blast-furnace dust 1 per cent Crude mixed salts constituted 50.8 
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per cent of the potash produced during the year, muriate 34.1, sulphate 7.8, 
cement mill and blast-furnace dust 2.2, and other materials 5.1 per cent 
California produced 41.5 per cent of the total output during the year, Nebraska 
29.2, Utah 16.3, and other States 13 per cent 

A bibliography Is appended. 

French potash, H. von Feilitzen and I, Luoneb (Srenska Mosskulturfdr^ 
Tidskr,, Si {1920) ^ No. 5-6, pp. S51-356). — Comparative analyses of samples of 
Alsatian and German 20 and 50 r)er cent potash salts showed that the Alsatian 
20 per cent salt contained only slightly more potassium chlorid than the 
German salt, considerably more sodium chlorid, and not nearly as much soluble 
magnesia. Tiie 50 per cent German salt contained more potassium chlorid than 
the Alsatian .salt and less sodium chlorid. Mixtures of superphosphate with 
the German and Alsatian 20 per cent salts showed practically no reversion of 
the superphosphate after storage for one week. 

The use of potash salts, J. Hughes (Jour. Bath and Went and South. 
Couniics Sov., 5. scr., H {1919-20), pp. 7-20). — Considerable experimental data 
obtained from different sources, especially in England and Scotland, are sum- 
marized to indicate the proper use of potash salts on different crops. 

It is concluded that since potash is not essential to the formation of flesh 
and bone, it is not necessary to apply It to permanent pasture. A fall dressing 
of 200 lbs. of kainit salts i>er acre may be applied with advantage to 
clover. J*otash salts are not requireti for cereals, such as wheat, l)arley, oats, 
and rye, an<l will not pay when used on beans and peas when there is plenty of 
lime in the soil. Potash may be applied with advantage to potatoes, but may he 
econouiically omitted from tlie treatment of hops and mangolds j)rovided plenty 
of stable manure and sodium nitrate is used. For tomatoes, potassium nitrate 
used in combination with superphosphate and ammonium sulphate gives good 
results. 

Comparative experiments with 37 per cent potash salts and kainit, P. 
Bolin {K. Landtbr. Akad. Handl. och Tidskr., 58 {1919), No. 6, pp. S23-3S1 ). — 
Five years’ «»xperinjents on tlie value and economy of 37 ixir cent potash salts 
as compared with kainit are reported. The experiments included 324 separate 
tests and were conducted on peat soils In 15 Swetllsh provinces. C.'he two 
fertilizers were applied in equal amounts by weight and in amounts supplying 
<*qual percentages of potash to hay, beets, cabbage, potatoes, oats, and turnips. 

Both fertilizers Increased crop yields, but kainit gave greater average in- 
creases than the more concentrated salt when used on the eciiial potash per- 
centage basis. The differences in increased yield varied widely, which is at- 
tributed to the variable physical and chemical compostion of the soil. The 
superiority of the kainit when supplying an equal amount of potash to that 
supplied by the 37 per cent salt is attributed to its content of materials other 
tlian potash. 

On the basis of these results and the charges for freight and other factors, 
it is estimated that kainit is one-third cheaper than the 37 per cent salt, if the 
value of a unit weight of potash is the same in both fertilizers. 

The importance of potassium-magnesium sulphate for moor cultivation, 
A. Jacob {Mitt. Ver. F6rd. Moorkult, Deut. Reiche, S8 {1920), No 21, pp. 339- 
Sii ). — Two years* experiments to compare potasslura-inagnesium sulphate, a 
by-product from the manufacture of potassium sulphate, with other potassium 
fertilizers on potatoes In moor soils in different parts of Germany are reported. 

It was found in both years that potash fertilizers produced considerable In- 
creases in the yield of potatoes, which is not considered unusual in moor soils. 
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The salts free of chlorln^ such as potassium sulphate and potassium-magnesium 
sulphate, gave considerably better results than the potash salts containing 
chlorln, such as potassium chlorid. The magnesium content of the potassium- 
magnesium sulphate did not increase the total yield of potatoes, but apparently 
Increased the starch content. While the potassium-magnesium sulphate is 
somewhat more expensive than potassium sulphate, it is thought that the 
former fertilizer should be used to a greater extent on the moor soils of Ger- 
many and Holland. 

Sources of agricultural liming materials, K. G. Collison (New York State 
Sta. BuL 478 {1920)^ pp. J4), — This bulletin gives brief information on the 
agricultural use and comparative cost of liming materials, and Includes a list 
of producers of liming materials in New York State. The subject is covered 
more in detail by Bulletins 400 and 430 of the station, previously noted (E. S. 
K. 33, p. 26; 37, p. 523). 

Gypsum in 1910, R. W. Stone kt .vl. {U, S. Qeol, Survey, Min, Resources 
U, S,, 1919, pt 2, pp. l2]+99-113), — Data are reported on the production, min- 
ing, milling, and imports and exports of gj^psurn during 1919. 

It is stated that 2,420,108 short tons of gypsum were mined in 1919, which 
was an increase of 18 per cent over the output in 1918. The total value of the 
crude and calcined domestic gypsum sold in 1919 was $15,727,907, or an increase 
of 37 per cent over the total value in 1918. Practically 50 per cent of the 
gypsum sold for agricultural purposes was produced in Virginia, New York 
ranking second, and Iowa third. The average price per ton of all agricultural 
gypsum sold in the United States increased from $3.96 in 1918 to $4.64 in 1919. 
There w^as a very marked decrea.se in quantity used, however. 

An article on agricultural gypsum and its uses, by W. Crocker, is included. 

Injury to crops by borax, J. K. PLrMMEB and F. A. Woef (V. G. Dept. Agr. 
Bui, 4^ (1920), No. 15, pp. 20, figs. 8). — Pol culture studies with corn and cot- 
ton on clay loam and cotton and tobacco on sandy loam soils, to determine the 
Influence of borax, agreed with field observations in showing that plants are 
more susceptible to injury by borax on the lighter soils. 

In sandy soil as little as 1 lb. of anhydrous borax per acre injured tobacco, 
and no cotton grew in any pots containing over 5 lbs, per acre. In clay soil 
both cotton and corn showed marked injury when the amounts of borax ex- 
ceeded 7 lbs. of anhydrous borax per acre, but the plants survived in these 
series. The tobacco plants w^hleh were poisoned in the third transplanting 
gradually recovered and after two months were apparently normal, thus pre- 
senting a condition similar to that observed iii the field. The corn plants on 
sandy soil, to which borax at the rate of 6 Iba per acre was applied, showed 
considerable Injury, whereas with an application of 10 lbs. per acre they were 
entirely lacking in green color and soon died. 

There was no Indication that borax will remain In the soU and Injure subse- 
quent crops. It was found that bora^t disappeared from the root zone by leach- 
ing, chemical combination, and absorption. 

Commercial fertilizers, H, E. Curtis, W. Hopes, and H. R. Aelen (JBTen- 
tucky Sta. Bui. 224 (1919), pp, 259-572). — This bulletin contains the results of 
actual and guarantied analyses and valuations of samples of 780 brands of 
fertilizers and fertilizer materials collected for Inspection in Kentucky during 
1919. These included 351 brands of complete fertilizers, 117 acid pho^hates, 
175 nitrogenous superphosphates, 68 acid phosphate and potash mixtures, 68 
bones, tankage, and nonacid ula ted bone and potai^ mixtures, and 1 sample of 
ammonium suiphata 
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The ecological basis of organization in plants, A. Borzi (Riv. Biol., 1 
(1919) t No. 2, pp. 181-21^t figs. 6 ). — Evidence is discussed as bearing upon the 
claim that every feature of a plant is a determinate ecological expression of 
the nature and the mode of action of the relations of the plant with its environ- 
ment. 

Heredity studies on the reversion of a race of plantain, S. Ikeno (Rev, 
Odn. Bot, $2 (1920). No. 57^, pp. 49--56 ). — An account is given with descriptive 
discussion of crossings and mutations in Plantago major. This is to be followed 
by a more detailed account. 

The families and genera of the bacteria, 0. K. A. Winslow, J. Broadhubst, 
K. E. Buchanan, C. Krumwieue, jh., B. A. Booebs, and G. II. Smith (Jour. 
Bact.t 5 (1920), No. 3, pp. 191-229 ). — ^This is a final report of the committee 
previ(»usly noted (E. S. li., 37, p. 819), revised in certain particulars and sui>- 
plemcnted by an Index of genera showing where the commoner bacterial species 
should be placed. 

Regarding the method of defining bacterial genera, the committee agreed 
with the views of the Botanical Society of America, as previously reported by 
Hitchcock (E. S. R., 42, p. 128), which preferred the use of type species with 
profKjr literature references, but it favored the inclusion also of brief charac- 
terizations of the genera tlieiuselves. In view of the uncertainty which sur- 
rounds the description of many bacterial species, tentative characterizations of 
the genera presented were included in section 3 of the report. Clianges are de- 
tailed which appear In the report as compared with that of 3917. 

A sh(n*t section Is devoted to the specific recommendations made by the com- 
mittee. This is followed by the suggested outline of bacterial classification, a 
key to the families and genera of the Actinomycetales and Eubaeterialcs, for 
which a modified arrangement is proposed, and a generic index of the commoner 
forms of bacteria, which is intended only to show how the names of species as 
connnonly found in the literature should be changiHl to corresiK>iid to the generic 
classification suggested by the committee. The report contains also a bibli- 
ography of about 70 titles. 

The quantitative determination of photosynthetic activity in plants, 
F. L. Long (Physiol. Researches, 2 (1919), No. 6, pp. 277-300 ). — This paper re- 
ports an investigation endeavoring to find a rapid and satisfactory chemical 
method of determining photosynth€»tic activity in different plants and plant 
parts under different sets of conditions or at different times. Of the various 
methods tested the one here used alone proved satisfactory. This method is 
thought to be valuable for such work and pt*rhaps the most reliable yet de- 
vised for the determination of carbohydrates when present in small quantltiea 

In order to test this method as to its ecological use, determinations of photo- 
synthetic activity were made for plants under a variety of habitat conditions. 
An indication of the general behavior of plants in the formation of carbo- 
hydrates was obtained by a series of determinations for healthy leaves of 
Phaseolus, made at different hours of the day. The amount of carbohydrates 
Increased gradually from early in the morning until an hour past noon, rela- 
tively high activity continuing until 4 p. m., when a rapid decrease began. The 
hours of greatest activity corresponded to the hours of greatest light intensity, 
80 per cent or more. 

Similar photosynthetic behavior was noted in Taraxacum during the morning 
hours, the maximum being reached at 2 o’clock, after which a decrease oc- 
curred in the total photosynihetic activity. This supposedly Indicates that 
translocation and respiration were taking place more rapidly than manufactura 
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No definite correlation was found in the case of Hellanthus between leaf 
position and photosynthesis. Inverted leaves sliowed a higher carbohydrate 
content than leaves in the normal position, although the twisting of the 
petiole might have been a factor. In the Taraxacum rosette, the leaves next 
the earth made less than half as much photosynthate as did the top leaves. 
In case of submerged leaves, decrease of photosynthate corresponded to depth 
of submergence for the first few centimeters below the surface. 

In Equisetum fluviatilet Ilelianthus annuus, and Phaseolus vulgarin^ rela- 
tive transpiration and photosynthetic activity were approximately inversely pro- 
portional. 

Blue light proved to be less active and red most active for photosynthate 
production. Busts and mildews interfered with photosynthetic activity in 
all cases tested. Puocinia corona ta in Avena reduced photosynthetic activity 
to 72 per cent when well developed but not erumpent, and to 48 per cent In the 
erumpent stage. A comparison of infected with noninfected regions showed the 
former to contain only 21 per cent as much photosynthate as the latter, 
P. pramhna on Triticuni reduced the photosynthate to 50 per cent in the stage 
before the pustules become brown, and to 39 per cent In the erumpent stage. 
For equal areas the infected region showed 8 per cent as much photosynthate 
as did other portions of the leaf. 

Urornyccs on Arisaema decreased photosynthate to 78 per cent when the 
sori were well developed but still white, and to 40 per cent when the spores 
became yellow and the sori were erumpent. Erysiphe covering half the sur- 
face of the leaf of Aquilegia reduced the photosynthetic activity to 95 per cent, 
and when covering the whole leaf to 65 per cent 

Animal parasites reduced the apparent activity of the leaf of the host, sup- 
posedly by abstracting food and, to a small extent by reducing the quantity 
of light received. 

Comparative transpiration of tobacco and mullein, J. D. Sayre (Ohio 
Jour. Sci.t 19 {1919)f No. 7, pp. 422-426, fig. 1 ). — Comparative studies of the 
transpiration rates of tobacco and mullein were carried on during the winters 
of 1917 and 3918 in the Ohio State University botanical greenhouse and labo- 
ratory with special apparatus capable of making a continuous record as 
regards w^ater loss for as many as six different plants simultaneously. In these 
studies, use was also made of instruments recording temiierature, humidity, 
sunshine duration, evaporation, and wind velocity. From these records curves 
were obtained, which are here presented, details and discussion being reserved 
for another paper. 

Comparisons are made between a thin-leaved tobacco plant (Nicotiana sp.) 
and mullein (Verbascum thapaua). It was found that mullein leaves offer 
greater resistance to water loss In darkness than In light, but less In wind 
than in still air, responding to changes in environment at least as much as do 
tobacco leaves. The removal of hairs from mullein leaves does not alter the 
resistance of the leaves to water loss In still air and light, though it slightly 
decreases the resistance to water loss in wind and light and greatly decreases 
Its loss In still air and darkness. The conclusion is that hairs as protective 
coverhig against ordinary intensities of wind and light may he disregarded 
so far as mullein Is concerned. 

Kythm in the transpiration curve was noticed in certain cases, and experi- 
ments were performed investigating the conditions under which such rhythm 
appears. It appears that rhythm in transpiration is due to some definite in- 
ternal condition, probably connected with stomatal activity. 

Bate of growth of bamboos, B, B. Obhaston (Indian ForcBier, 44 il916\ 
No. 2, pp. S2-S7, pi. Careful naeasurements are recorded of the growth by 
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night and by day of young culms of bamboo (Dendrocalamus gigantem). The 
growth was at first very slow, gradually Quickening for four to six weeks until 
the bamboo was some 12 ft. in Lt'lght. The maximum rate of growth attained 
continued somewhat uniformly for several weeks, after which the rate gradu- 
ally decreased until the end of November. 

It appears that new bamboo culms commence to develop during the middle of 
the rainy season, and complete their height growth about two months after the 
rains. Growth during the night was nearly double that in the day. The aggre- 
gate of the height increments by day during 14 days was 3.7 ft. as against 5.95 
ft. by nlglit. This striking difference was not found to be directly connected 
with illumination or temperature. 

The maximum rate of growth is attained during the time of greatest relative 
humidity. The most rapid growth reported for a single day was 13 in. on 
September 1. This growth was maintained approximately for at least nine 
days, the culm reaching its full height (71 ft.) at the end of throe and one-half 
months, or about November 15. 

Cotton tolerance to alkali In the Held, O. N. Gatlin {Arizfma Sla. Rpt, 
1919, pp. JtOS, i09)>—lx\ continuation of previous reports on the tolerance of 
cotton to alkali (K. S. R., 43, p. 724), a statement is given of similar observa- 
tions made in the Salt River Valley. The results in general show good cotton 
I>ro(luced on soil containing 0.4 per cent soluble salts with a low content of 
chlorid, stunted and unprofitable cotton on soils containing 0.4 to 0.0 per cent 
soluble salts with 0.1 to 0.%3 i>ei* cent chlorids, and total destruction of the crop 
on soils containing upward of 0.6 per cent soluble salts of which one-half or 
more was chlorids. 

The injuriousness of some magnesium compounds for certain plants, H. 
OouriN {Rev, a6n. Hot., SB (1920), Nos. S73, pp, 19-43; 314, PP- lS-~90),—ThQ 
general conclusion from the experiments here recordecl, involving different 
plants and magnesium compounds, Is that the latter are, with the exception of 
phosphate, more or less Injurious to vegetation. The susceptibility varies with 
the species, so that it may constitute a limiting factor in geographical distribu- 
tion. 

Laboratory experiments on the sprouting of potatoes in various gas 
mixtures, F. Kidd (New Fhytol,, 18 (1919), No, 8, pp, 243-252 ), — In the study 
here noted, potatoes were inclosed in glass desiccators of about 3,000 cc. capac- 
ity and the artificial gas mixtures made up by the method previously described 
(E. S. R., 31, p. 521). 

From the tabulated results of the three series of exi>eriments, carried out as 
described, It is concluded that oxygen is harmful to the potato tuber in concen- 
trations above 5 to 10 per cent (the optimal concentration for sprouting), and 
at 80 per cent killing in four to five weeks. The injurious action of oxygen is 
increased in the presence of carbon dioxid. The latter gas used alone inhibits 
sprouting in a concentration of 20 per cent, which appears to be somewhat 
harmful, and higher concentrations cause marked Injury and death. 

Beport on the proposed electrolytic treatment of seeds (Wolfryn proc- 
ess) before sowing, E. J. Ritsseix (Jour. Min. Agr. [London], 26 (1920), No. 
10, pp. 071-081).— Attempts to settle the question as to the efficacy of treating 
seeds by electrolysis (Wolfryn process) in causing increased yields are ssld 
to show no unquestionably beneficial and reliable results. 

An experiment on regulation in plants, E. N. Harvey (Amer. Nat., 54 
(1920), No. 633, pp. 362-367, /tg. Jf).— As bearing upon experimentation and con- 
clusions reported by McCallum (B. S. B, 17, p. 956) and by Loeb (E. S. R., 
42, p. 26), the author gives an account of experiments performed by himself. 
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In these, for the purpose of dividing a morphologically intact bean plant Into 
two portions physiologically, a jet of steam was applied to the stem between 
the cotyledons and the first pair of leaves. It was found that In some cases 
the leaves and growing tip continued to grow with unchecked or even in* 
creased rapidity. The buds in the axils of the cotyledons started growth and 
roots appeared just above the upper margin of the steamed portion, which 
had shriveled Into a hard woody connection about 2.4 cm, in length. The evi- 
dence is considered conclusive as against the existence of definite root in- 
hibitive substances, and as opposed to the view of the existence of shoot in- 
hibltive substance, though not unequivocal in the latter case. The possibility 
of electrical polarity becoming a factor is discussed. 

Some orienting effects of monochromatic lights of equal intensities on 
Fneus spores and rhizoids, A, M. Hubd (N/jU, Acad. Soi. Proc.t 5 (1919), No. 
6, pp. 201-206 ). — The purpose of the investigation here briefly detailed was to 
study the power of pure monochromatic lights to establish the polarity of the 
germinating spores of F. inflatus, and also to answer questions indicated con- 
cerning the negative phototropism of the young rhizoids. Regarding these, 
it is stated that white light too vreak to orient the cleavage planes would cause 
the growing tips to turn sharply away from the source of light. 

A characteristic orientation of cleavage planes perpendicular to the direc- 
tion of the center of the group of cells numbering from two to ten is de- 
scribed. The only explanation suggested is that of a diffusion gradient of 
some substance emanating from a growing spore or of some substance used 
up by such spore. A continuation of this study is to be directed to a search 
for such a substance. 

The optimum illuinimition for the development of Stichococciis bacil- 
larls, M. Denis {Rev. G6ri. Hot. 32 {1920), No. 374, pp. 72-77).— S. hacillaris, 
while attaining ordinary devel()pment in spring water, attains its comi)lete 
development only in a nutritive medium. The intensity as regards the illumina- 
tion producing the greatest dry w'eight corresponds to a low solar illumina- 
tion. Degrees of illumination correspond to morphological reactions which are 
Indicated. 

The relative effect of phosphate-acetate and of phosphate-phthalate 
buffer mixturf^s upon the growtii of Endothia parasitica on malt extract 
and corn meal media, M. B. Meacham, J. H. Hopfield, and S. F. Agree {Jour, 
Bact., 5 {1920), No. 3, pp. 305-308).— A study of E. parasitica on the media in- 
dicated shows that this organism grows well on such media when regulated at 
optimum values near pH=5.7, but better with the phosphate-phthalate buffer. 
The malt extract appears to give better growth than the corresponding corn 
meal medium containing the same buffers. 

A method of determining the relative toxicity of sodium, potassium, 
lithium, and other ions tourard Endothla parasitica: Data on sodium 
chlorid, M. R. Meacham, J. H. Hopfield, and S. F. Acbeb {Jour. Bact., S 
{1920), No. 3, pp. 309-313, flff. J). — E. parasitica is said to grow well on malt 
extract, corn meal extract, and bean decoction media regulated between pH=5 
and pH—7, and buffered with 0.02 /n KaHPO, and 0.02 /n acetic acid. In such 
a buffered malt extract medium, regulated at about pH—6, the addition of NaCl 
up to 0.03 /n, or 3.66 per cent, causes a gradual decrease in growth rate to about 
25 per cent of normal value. This salt is therefore considered mildly toxic. 
The form of the growth curve suggests that the salt ions may be more toxic 
than the salt molecules. 

On the retention of vitality by algm from old stored soils, B. M. Bbistol 
(New Phytol, 18 {1919)^ No. 3-4, pp, 92-107, figs, 3).— Cultural experiments 
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with old stored soils are said to have shown that certain algae belonging to the 
Myxophyceae, Bacillaricae, and Ohlorophycese possess extraordinary powers of 
retaining vitality during very long periods of rest, and that the length of such 
periods is determined in some cases at least by the degree of dryness of the 
soil during tlie resting period. The algse described are said to differ in some 
respects from typical forms, but they are thought to bo only cultural forms. 

Phenomena of cell division in the cambium of arborescent gymnosperms 
and their cytological signihcance, I. W. Baii:ey (Natl. Acad. Sci. Proc., 5 
il9J9)t No. 7, pp. 283-285, fig. 1). — The author gives a brief preliminary account 
of some of the cytological phenomena <»ncountered in a series of investigations 
upon the variations in size and structure of tracheary cells in vascular plants, 
notably of a certain type of cell division. In this type ihe process of cell plate 
formation is greatly extended, as regards both space and ti:i.e, and so dissociated 
from tlie usual phenomena of karyokinesls as to be supposedly of significance 
in connection with the dynamics of cell division. 

A preliminary .study of the root nodules of Casuarina, M. J. Narasimhan 
(Indian Forester, /fJf (1018), No. 6, pp. 265-268, pis. 2). — The root nodules of 
Casuarina, adapted to the sandy seacoast but successfully cultivated in India 
on many of the wild vaste lands, have been studied by the author, and are 
regarded by him as helpful rather than otherwise. It is concluded that sandy 
soils are improved by Casuarina as to the growth of the succession of the inland 
flora. 

FIELD CEOPS. 

Collecting and recording breeding notes on field crops, W. Hansen 
(Ztschr. PlUtn^enzuvhi., 6 (1018), No. S~4f PP- 119-138, fig. 1; alis. in hxtcmxitl. 
Inst. Agr. [/fowc], Jnternatl, Per. fiei. and Pract. Agr., 10 (1919), No. 5, pp. 
539-543) .—This article lu'eseiits a detaiknl description of the methods followed 
in the collection and rt'oording of data on field crop breeding plats at the plant 
breeding station of Eckendorf, near Bielefeld, Germany. NuiiTerous specimen 
observation and brec'ding forms specially arranged for recording various data 
on the cental grasses, h'gumes, and fibers are included. 

Do small or large crops show the more exact experimental results? K. K. 
Krjstensen (Tidsskr. Planleavl, 27 (1920), No. 1, pp. 176-185).- This article is 
a review of results secured in pot experiments with liquid manure and chemical 
fertilizers by E. Homamp and E. Blanck.* The data show that the absolute 
standard deviation of the crop Increases with the Increase in yield, but that 
when the standard deviation is expressed in percentage of the crop it decreases 
with an increase in yield. It is pointed out that this relation conforms to the 
law of errors, and Uiat crops varying in size behave in respec;t to accuracy as 
do samples varying in size selected as average sanqiles from any given substance. 

Kex>ort of [field crops] work at Hampart Station, C. C. Geobgeson and 
G. W. Gasser (Alaska Stas. RpU 1919, pp. 9-12, 32-39, 4^, 4S, pis. 5). —This 
describes work with field crops conducted In 1919 along the same general lines 
as that previously noted (E. S. B., 44, p. 329). 

The season was characterized by a winter with subnormal snowfall and 
heavy windstorms, and a summer with abnormal rainfall and a frost-free period 
of 98 days. The precipitation for the year beginning October, 1918, was 1.32 in. 
above the average. 

Variety testing and hybridization work have been continued with spring and 
winter wheat, rye, barley, and oats, and the results secured outlined. A hybrid 
spring wheat, 30a, a cross between Chogot and Marquis, is considered very 

* Arb. Deut. Landw. Oes^ll., No. 282 (1816). 

41962'*— 21 3 
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promising. Although possessing the bearded head of the female parent, It 
showed more vigor and had larger heads and stronger straw. Hybrid No. 
62a from this cross resembled the male parent, but with more vigorous head 
and with spikelets containing one or two more grains. Oat hybrid, 51a (Hull- 
less 304 X Norwegian 117), showed characteristics transmitted by both parents, 
was better than either in regard to size and vigor, and possessed the earlinoss 
of the male parent. Pamir barley excelled In point of earliness, maturing in 80 
days. Hybrid la ( Pamir X Champion, a late beardless variety) was very de- 
sirable, as was No, 19b ( la X Hull-less, a smooth, 4-rowed, medium early va- 
riety). Further trials of winter wheat were deemed useless on account of the 
long severe winters^ 

Continued success with Mcdicago falcata is noted, although little seed ripened 
on account of the comparatively low i)revaiUng temperature. Although Vida 
craeea produced forage and seed in splendid manner for several years, ex- 
celling M, falcata, later results have been inferior. Alaska garden and Irkutsk 
field peas showed superiority over other varieties. In limited tests of potato 
varieties, Early Six Weeks and Bliss Triumph produced the best yield. 

Report of [field crops] work at Fairbanks Station, M. D. Snodgrass 
(Alaska Slas, Rpt. 1919, pp, Jti-52, pis. 2). — Work with field crops conducted 
during 1010, in continuation of that already noted (E. S. R., 44, p. 327), is de- 
scribed. The season is described as the driest known to farmers of the interior, 
there having been but 1.53 in. precipitation during eight months, September 1, 
1918, to April 30, 1919. The frost-free period extended over an interval of 115 
days. 

Work with cereals Included variety and heacl-to-row tests and field trials of 
spring wheat, oats, and barley. Spring wheat grown on north and south slopes 
made acre yields of 17.3 and 27.3 bu., respectively. Romunow, with HO bu. per 
acre, and Siberian No. 1, with 27 bu., required 120 and 110 days, respectively, 
to mature. Canadian oats made an average acre yield of 70 bu. on 9,5 acres, and 
on 7 acres of flat frozen land an average of 70.2 bu. per acre. Although Hansen 
oats made the highest yields in variety tests, the variety was deemed too late 
in maturity for successful grain production in the region. Cats following 
clover gave a yield of 44.8 bu. for the second year as compared with 27.0 bu. 
on grain land, repeating the results of the previous season. WiscoUvSin Pedi- 
gree, with 31.7 bu. in 111 days, gave the largest return in barley tests. 

Although potatoes set well, lack of moisture depressed the size of tubers and 
resulted in a larger jKJrcentage of second-grade tubers and culls. Carrots, sugar 
beets, and Potrowski turnips made only fair yields. 

Canadian field peas were grown for seed and for bog feed with fair success. 
The yield of ripe peas was low. Red clover made satisfactory growth In rota- 
tions and as a green manure crop, while alfalfa sown as green manure came in 
good stand but made slow growth. Semipalatinsk alfalfa continued to show 
hardiness and adaptation to the region. 

Report of [field crops] work at Kodiak Station, W. T. White (Alaska 
Stas. Rpt. 1919, pp. 55, 51*^59). — This reports work with field crops conducted 
In continuation of that previously noted (E. S. R., 44, p. 328). The season Is 
descril>ed as being very unfavorable to crop production with a very late wet 
spring and a hot dry period in June. 

Giant Russian sunflowers planted in beds attained a height of 2 ft. on 
south slopes, but did not offer much promise as a forage crop. Grimm alfalfa 
produced an 80 per cent stand of spindling yellow plants, reaching 8 in. In 
height. Bpurry grew to 10 to 12 In. and showed a strong vinlng tendcncyi 
while Petrowski turnips, buckwheat, and vetch made but limited growth. 
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The addition of about 2 oz. of nitrate of soda to the hill of potatoes already 
fertilized with cow manure stimulated a much greater vine growth and a 
yield of twice the number of tubers produced on plats with manure alone or 
unfertilized. 

Keport of [field crops] work at Matanuska Station, F. E. Radeb (Alaska 
Stas. Bpt. 1919, pp. 61-15 ). — ^This describes the continuation of work previously 
noted (E. S. R., 44, p. 828). 

The winter of 1938-10 was very mild, being characterized by light snowfall 
and followed by a late spring. The frost-free period was 132 days, 9 days less 
than two previous seasons. 

Winter rye varieties survived the winter in perfect condition, Brandon and 
Hogot being the beat from appearances. In tests of oat varieties Finnish Black 
oats gave an estlinaled acre yield of 30 bu. Beardless and hulMeas barley 
with 30 and 20 bu. to the acre, respectively, made fair crops. Siberian No. 1 
and Romanow wheat produced good yields, while Marquis matured late or not 
at all. Buckwheat made 12 bu, per acre. 

Sunflowers planted in a garden reached a height of 6 ft. and heads were 
beginning to form w^hen the plants were killed by frost. Tests of grasses, 
clovers, and alfalfas are also noted. Although timothy survived the winter, it 
has proved unsatisfactory for hay or pasture everywhere in Alaska. Brome 
grass and Kentucky blnegrass survived, but the value of the grasses are yet to 
be determined. (Canadian held peas are considered sui^erior to any other an- 
nual legume, as seed can be grown. 

White Bliss, Irish Cobbler, American Wonder, Rural New Yorker, and Early 
John led in eilibiUty in tests of 40 potato varieties. Almost 11 tons of tubers 
per acre were prwluced on the land devoted to the variety test. 

CoUlen Tankard mangels and Giant Feeding sugar beets gave acre yields of 
8,5 and 8.3 tons, respectively, while other varieties gave much smaller yields. 

In another test, sugar beets made an estimated yield of approximately 5 tons 
per acre on the best parts of the plats. Results of analyses of sugar beet 
saniplcs, report e<l by the Bureau of Plant Industry of this Department, showed 
a sucrose content ranging from 17 to 21.4 per cent with a coefRcient of purity 
of Juice from 78.1) to 83.3. This is considered satisfactory from a sugar-making 
standpoint. Beets set out for the piirpo.se of seed production grew tops 5 ft 
high and sot much swd, none of which ripened. 

[Report of field crops work in Arizona], G. E. Thompson and R. S, Haw- 
kins (Arizona Sta. Rpt. 1919, pp, figs. 2 ). — The continuation of work 

along the same general lines as previously indicated (E. S. R., 43, p. 733) is 
described. 

Dwarf mllo made satisfactory grain yields at the Prescott dry farm, but no 
grain yields of iiti porta n<*e wore secured from other crops, Papago sweet corn 
was the best silage crop, averaging 25 tons per acre on the best land. On 
account of the high elevation the climate is considered better adapted to corn 
than to sorghums. Sudan grass continued to show promise in the region. 

Red Amber sorghum proved the most satisfactory crop under strictly dry 
farm conditions at Sulphur Spring Valley dry farm. Dynamiting the subsoil 
did not Influence the yield of sorghum in 1919. Sudan grass, soy beans, cow- 
peas, and velvet beans all proved failures because of drought. 

In tests of legumes on* five farms. Red Ripper cowpeas w^ere found most 
desirable. Soy beans were not satisfactory, as in previous years, practically 
every variety producing a shriveled and unmarketable bean. This was thought 
due to the dry atmosphere, as Uie beans shriveled regardless of the moisture 
supply in the ground. 
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Mexican June corn proved best in the Salt River Valley, while the large 
eastern varieties were unable to withstand the hot dry atmosphere of the 
valleys. Milo and hegarl produced acre yields in excess of 4,000 lbs. of 
thrashed grain. Orange sorghum was best from a silage standpoint. 

Results of fertilizer, spacing, and date of planting tests with Egyptian cotton 
were largely inconclusive. 

Early Baart wheat proved tlie best of the varietie.s tested for average con- 
ditions in the Salt River Valley. Kaured did not equal either Early Baart or 
local Turkey wheat. Although durum wheats yielded well, difliculty in market- 
ing limits their usefulness. Common 6-row barley, Abruzzl rye, and Texas Red 
rust-proof oats demonstrated their superiority over other varieties. 

[Report of plant breeding work in Arizona], G. F. Freeman, W. E. Brtan, 
and E. H. Pressley {Arizona Sta, Rpt. 1919, pp. ^.56-46^2).-— Observations on 
selections of pedigreed races of alfalfa and comparative tests of bean varieties 
and hybrid and pure wheat strains are reported in continuation of similar 
work iireviously noted (E. S. K., 43, p. 734). 

Hybrid No. 6o0, the result of crosses between Sonora and Algerian Macaroni 
wheats made in 1913, produced 3,515 lbs. per acre as compared with 2,921 lbs. 
from Early Baart. Results of milling and baking tests of the wheats studied 
are given in tabular form. 

Of 4,910 F» plants grown from a Turkey-Sonora cross, 66 were as early as 
Sonora, and of these 06, 12 had grains all as hard as the Turkey parent. A 
marked positive correlation seemed to exist between fertility, as Indicated by 
the number of grains per spikelet, and earllness. In data secured on 306 Fj 
plants a correlation of 0.58‘i6±0.0232 was found between the ratio of grains to 
spikelets and dat(? of first head. 

[Report of work with field crops at the Langdon [N. Dak.] Substation, 
1914 to 1919], P. F. Trowbridge (Korth Dakota l^ta, BuL 184 (1920), pp, 8- 
11, 24-Sl, figs, 2).-~^”Those pages report data collected by E. D. Stewart in con- 
nection with crop rotation trials with corn, wheat, oats, barley, millet, flax, 
potatoes, timothy, and clover; variety tests with corn, wheat, rye, potatoes, 
oats, and barley; swding experiments with wheat, oats, barley, and potatoes; 
and field trials of sunflowers, alfalfa, sweet clover, red clover, field peas, slender 
wheat grass, brome grass, timothy, millet, feterlta, kaoliang, and Sudan grass 
conducted during the period 1914 to 1919, Inclusive. Previous work along the 
same general lines has been noted heretofore (E. S. R., 32, p. 530), 

In 3-year rotations wlnvat following fallow produced an average of 1,09 bu. 
more than when following corn during the period embraced by this report, 
but the cost of in-aintaiiiing a good fallow nearly equaled the cost of caring 
for tlie corn. OuIkS following wheat after fallow averaged 4.48 bii. per acre 
better than when following wheat after com. Wheat grown continuously aver- 
aged 11.05 bu. per acre during the period. In studies of the best position of 
flax in a rotation, the highe.st, G-yoar average, 9.24 bu., was made in a 4-year 
rotation of wheat, flax, wheat, and potatoes. 

Kubanka, an amber durum wheat, with an 11 -year average of 26.7 bu., out- 
yielded Fife and Bluestem by 9 bu. per acre, and its average yield during the 
period 1913 to 1919 exceeded that of Marquis by 7 bu. 

The use of willows for windbreaks was found to decrease winterkilling of 
alfalfa and red clover, and to affect the yield for 150 ft. by storing snow water. 

Work Mith field crops in South Carolina, O. P. Blackwell, W. J. Touno, 
and R. E. Ctjrrin (South Carolina Sta, Rpt, 1920, pp, 27-29, 45, 4$, 61, 62),— 
Variety, fertilizer, and breeding tests with various field crops are briefly noted. 
Results of variety tests show Cleveland to be the best short staple cotton for 
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wilt-free land, Dixie Triumph best for infected land, and Webber No. 49 and 
Webber No. 82 best long-staple varelties. Fulghum and Appier oats, Boggs 
Bluestem, and Leap Prolific wheat, and Douthit and Lowinan corn led in tests 
of grain varieties. 

Sweet potato fertilizer tests conducted in cooperation with other States Indi- 
catal that potash was not necessary on the Piedmont soils. The use of large 
amounts of nitrogen produced luxuriant foliage and stringy roots with in- 
creased size of sweet potato rather than increased yield. Where the sweet 
potatoes graded according to size and form were bedded for production of sets, 
with equal weights, a larger number of plants were secured from the smaller 
sets. 

Sixteen years of dry-farm experiments in Utah, P. S. Harkis, A. F. 
Brackkn, and I. J. Jensen (Utah kfta. HuL 175 (1920) ^ pp, figs, 3), — Re- 
sults of variety tests, cultural trials, and rotations with winter and spring 
cereals, peas, corn, and potatoes, field tests of forage crops, and a study of 
cropplug systems with winter wheat conducted for various periods from 1904 
to 1919 at the Nephi Substation and eight county experimental dry farms in 
the State are summarized In this i)uhlication. Tlie soils and climatic condi- 
tions ill the region are brielly described. Most of the work was in cooperation 
with the Bureau of Plant Industry, U. S. Department of Agriculture. 

Alfalfa ranked highest in the dry-farm forage erop>s at Nephi, with a 15-year 
average acre yield of 1,980 lbs. Sweet clover, tall meailow out-grass, and brome 
grass gave fair yields, but were considered more or less objectionable. 

In tests of winter wheat between 1904 and 1919 Belogliiia led with an average 
yield of 20.7 bu. per acre and was followed by Crimean and Turkey. The best 
spring wheat varieties included Chul, Suiimur, and Early Baurt, and Kubanka 
and Adjiiil of the durum group. Winter wlieal is recommended instead of 
spring wheal wherever viosslble. Bulgarian and Turkestan, with 33.C and 83.2 
bu., r(‘spectively, weu'e first among wdnter barleys. Spring barley is not advised 
except in ciuses of winterkllliiig of winter varieti(‘S. Although the avertige acre 
yields of the best varieties of both spring and winter oats exceeded 20 bu., the 
crop did not compare favornhly with barley. 

Corn, peas, beans, and potatoes did not give good results exc(*pt In seasons of 
high spring rainfall, the amount of precipitation before seeding time determin- 
ing in large degree the success of these cn>ps during a given season. Except 
when replacing fallow, the annual culture of these crops in rotation with wheat 
has not given a profit. 

In comparisons of cropping systems for 'winter wheat the largest net returns 
were produced by land cropi)ed two years wdth one fallow, the first crop grown 
after fall plowed fallow and tlie second after double disking. Although more 
expensive, alternate cropping had certain advantages, often making it more 
desirable. 

At Nephi spring plowing immediately followed by harrowing, with one weed- 
ing and another harrowing just before fall seeding, proved to be the most eco- 
nomical method of preparing the seed bed for fall seeding under the alternate 
system of cropping. Disking dry-farm land in Ihe fall immediately after har- 
vesting was not profitable. liesults of depth of plowing tests show the proper 
depth to be between 5 and 10 in. Spring cultivation of winter wheat failed 
to produce an increase and was done at a loss. Hate of seeding tests indicated 
that winter wheat yielded best when sown at the rate of about 6 pk. to the acre. 

Rainfall, evaporation, and frost data are Included. 

[The Woburn field experiments, 1019], J. A. Voelckeb (Jour, Roy, Agi\ 
Bog, England^ SO pp. 418-4^5, 4^8, 4^9; aUo in Woburn Expt, Sta. RpU 
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1919^ pp. S-IQ, ISt H ). — The continuation of work along the same general lines 
as previously noted (E. S. E., 41, p. 825) is described. The season of 1918-19 
was not considered favorable agriculturally. 

The maximum yield in the continuous wheat experiments, 22 bu. of grain and 
2,264 lbs. of straw, was secured from the plat receiving farmyard manure. 
The plat receiving mineral manures and In alternate years nitrate of soda 
equivalent to 50 lbs. of ammonia was next, with 16.8 bu. of grain and 1,689 
lbs. of straw. The average yield of the untreated checks amounted to T.45 bu. 
of grain and 1,628 lbs. of straw. Mineral manures alone produced 9.7 bu. of 
grain and 1,108 lbs, of straw. Nitrate of soda showed superiority over sulphate 
of ammonia, and the addition of minerals to the latter did but little good ns 
compared with the addition of lime. Double dressings of nitrate of soda alone 
gave no better results than single dressings. Eape dust, with 11.2 lbs. of grain 
and 1,232 lbs. of straw, gave but half the return of farmyard manure. Phos- 
phates without potash produced 13.7 lbs. of grain and 1,374 lbs. of straw, while 
potash without phosphates produced 12.1 lbs. of grain and 1,201 lbs. of straw. 

Farmyard manure produced the largest crop, 28.3 bu. of grain and 1,802 lbs. 
of straw, In the continuous barley experiments and was followed by the plat 
receiving nitrate of soda with sulphate of potash, with 2C.5 bu. of grain and 1,635 
lbs, of straw. The use of sulphate of potash gave 8 hu. more per acre than 
nitrate of soda with supt^rphosphate. The untreated checks yielded an average 
of 11.8 bu. of grain and 812 lbs, of straw per acre. Mineral manures alone gave 
Increases of 2.2 bu. per acre without lime and 6.1 bu. where lime had been used 
in 1915. Sulphate of ammonia alone or with minerals only gave small returns, 
but the addition of lime produced a crop in all cases. Double dressings of 
sulphate of ammonia with the same amount of lime and minerals gave a lower 
yield than a single dressing. Nitrate of soda alone yielded less than the 
untreated checks, but combined with mineral manures it produced an increase 
of 8 bu. Doubling the amount of nitrate of soda user! with minerals gave an 
Increase of 12 bu. per acre. Rape dust failed to be of benefit. 

Tests of the comparative effect on barley yields of the unexhausted residues 
from cake and corn feeding on rotation plats showed the cake-fed plat to yiehl 
18.2 bu. of grain and 1,300 lbs. of straw and the corn-fed plat 17.4 bu. of grain 
and 1.358 bu. of straw. But little material difference between the plats was 
noticed in the hay yields of red clover sown with barley in this series. 

The best results in the improvement of old pastures were secured from Uie 
plat that had received an application of 12 tons of manure in 1913, with a yield 
of 3,528 lbs. of hay as compared with 2,436 lbs. from the untreated check. In 
comparative tests of different kinds of lime for grassland, the highest yield, 
3,136 lbs. of hay, was secured from Lias lime applied in 2-ton lots In 1910 and 
in 1916. The untreated check yielded 2,744 lbs. of hay. Ground chalk gave 
the best results In a comparison of different forms of lime, producing 3,752 lbs. 
of hay as compared with 3,136 lbs. from the untreated plats. 

[Work with field crops in Uruguay], A. Boebger {El Institute Fitot^cnicp 
p Semillero Nacional ** La Estanzuelay Montevideo: Min, Indus,, 1920, pp, 27, 
figs, 8 ). — ^Thls describes the work of the National Institute of Phytotechnology 
and Seed Station of La Estanzuela, the so-called “ Svulfif of South America,” 
Including distribution of seed, variety, and cultural lests, and breeding work 
with wheat, oats, barley, corn, fiax, legumes, and miscellaneous forage crops, 

Notes on the principal native and cultivated forage plants [of Brasdl], 
E. 0. DE Sousa Bbito (Apontamentos Soire as Nossas Principaes Forragens 
Eativas e CulUvadas, Hio de Janeiro: Min, Agr,, Indus, e C<m„ 8erv, Inform,, 
1918, pp, 45, pU, 15 ), — This publication describes and illustrates the more im- 
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portant native and exotic grasses, legumes, and miscellaneous plants used for 
forage in Brazil, and indicates their distribution, adaptation, and feeding value, 

[Report of field crops work in Mesopotamia, R. J. D. Gbaham, 

0. S. Oamekon, U, Thomas, and C, R. Wimshukst {[Mesopotamia^ Agr, Dir. 
Admin. Hpt.y 1919, pp. 3-5. 8, 9, 10. 12. IS. U. 15. 17-19. 20. 21-2k. ^5. 26. 27. 
29-SS. 36. 37. 38). — This report describes rather limited variety tests of cotton, 
corn, wheat, and peanuts ; cultural tests and breeding work with cotton ; and 
field trials of barley, oats, juar, rice, gram, sugar cane, potatoes, berseem, and 
sunn hemp. 

Principal fodders in the Central Provinces and Berar, including the 
small bamboo (Dendrocalamus strlctus), I>. Clouston and F. J. Flymen 
(Agr. Jour. India. 15 {1920). No. 4. pp. 380-385, pi. 1).— The authors present 
comi)arative analyses of the native grasses and legumes of the region, and note 
that of many fodder plants tested, berseem clover {Trifolium alexandrinum) 
and the small bamboo {D. sirictus) alone have shown sufiicieut promise to 
warrant their extensive culture. Cultural methods and uses of the two crops 
are briefly indicated. 

Moisture as a factor in grain handling and grading, H. M. Steece {Dakota 
Farmer. 40 {1920). No. 11. pp. 1144f 114^)^ — article discusses the factors 
influencing the moisture content of groin, the importance of th(' moisture test 
in the determination of grades, the use of driers In controlling moisture con- 
tent, and the influence of moisture content in export grain. Precautions to 
be obstirved by the farmer, country grain dealer, and exiK)rter in handling and 
loading grain are outlined In brief. 

Handling soft corn, H. D. Hughes {Iowa Agr.. 21 {1920). No. 7. pp. 269-271. 
292, 294. figs. 2). — Heated air blown through the center of a crib of soft corn, 
in experiments conducted by tije Iowa Experiment Station, is said to have re- 
duced the moisture content of the corn from over 30 per cent to less than 10 
per cent in 24 hours at an approximate cost of 3 cts. per bushel for fuel and 
power. The outdoor temperature at the time of this trial ranged between 
35 and 45® F, In a similar test with an average outside temperature of 8® the 
moisture content of a second crib of corn was reduced from 30 to 13 per cent 
at an average fuel and power cost of 2 cts. per bushel. These and subsequent 
tests Iridicnted to the author that soft corn can be dried and rendered safe 
for storage on the farm where grown at a relatively low cost. The method 
of drying and necessary equipment are briefly described. 

The history of kidney cotton, F. li. Lewton {Jour. Wafth. Acad. 8ci.. 10 
{2920). No. 21. pp. 591-597. figs. 2). — A r^sunid of the accounts of early ex- 
plorers regarding kidney cotton {Oossypium lapideum Tussac) and studies of 
the species made by botanists during the eighteenth and nineteenth centuries. 

The production of binder-twlne fiber in the Philippine Islands, H. T. 
Edwabds (17. 8. Dept. Agr. Bui. 930 {1920). pp. 19. figs. 4)» — ^This publication 
discusses the Philippine Islands as a source of binder-twine fiber, describes the 
present condition of the maguey industry in the islands, and outlines the pur- 
poses and results of the cooperative work conducted by the Philippine Bureau 
of Agriculture and this Department. 

The dependence of the grain-producing Industry on binder twine manu- 
factured from henequen and sisal, more than 90 per cent of which is received 
from Yucatan, Is pointed out as a grave menace to American agriculture. An 
Increased supply of binder-twine fiber produced within the territory of the 
Dnied States or In American possessions Is considered essential to remedy 
this situation. The Philippine Islands possess the requirements necessary for 
the development of a flourishing sisal Industry, but the production of binder- 
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twine fiber has been restricted in the past by the general use of antiquated 
methods, and a number of reforms In this Industry are urgently needed. 

As a result of the three years* cooperative work conducted for the pur- 
pose of encouraging the increased production of binder-twine fiber in the islands, 
machine cleaning has been established on a commercial basis, 12 large modern 
fiber-cleaning machines having been purchased by Philippine planters; 500,000 
sisal bulbils have been imported into the Philippine Islands from the Hawaiian 
Islands ; and there Is now enough sisal in the Philippines to furnish an abundant 
supply of plants for future use. While there has been no marked and wlde- 
Sl)read Improvement of conditions on the plantations, a fair degree of progress 
Is said to exist. 

The production of maguey and sisal fibers in the Philippine Islands for the 
first five months of 1920 has been larger than during any similar period in 
previous years, amounting to approximately 20 per cent of the heneqiien pro- 
duction of Yucatan. 

Flax culture and preparation, P. Bra.dbtjry (London: Sir Isaac Pitman d 
Sons, Ltd., 11919}, pp. XT! -^154, pls, 17, fiys. 76; rev. in Bui. Imp. Inst. [Lo7i- 
don}, 18 (1920), No. 1, p. IH)* — An account of flax culture and preparation Is 
presented in this book, which deals with the various processes Involved from 
the selection of seed to the marketing of scutched fiber, with sp('(dal roforence 
to conditions in the British Isles. The autlior discusses soil and climatic adap- 
, tations and the practices employtxi in growing and harvesting the crop, and 
describes and illustrates the processes of rippling or deseeding, retting, break- 
ing, and scutching. 

Flax culture fin Argentina], J. F. Bat.parsakre (Bw. de RexHstas [Buenos 
Aires}, 8 (1920), Nos. 27, pp. 12, IS, figs. 2; 28, pp. 12-11 figs. 8; 29, pp. 12-16, 
figs. 8). — ^Tbe importance of the flax Industry in Argentina is briefly discussed, 
and methods of cultivation and harvesting practices followed In the Ilepubllc 
are described, together with notes on crop pests and disc^ases. 

Flax and hemp: Culture and uses, A. Ribeiro de Castro Robrinjio (lAnho 
e Canhamo, CuUura e AppUcacocs Industriaes. Rio dc Janeiro: Min. Apr,, 
Indus, e Com., Deleg. Exec. Prod. Nac., 1919, pp. 24, figs. 15). — The croi>s are 
briefly described and their adaptations, cultivation, preparation, and uses noted. 

Hemp; Its culture and products, R. de Sanabbia (Hacienda, 15 (1920), No. 
12, pp. 854-862, figs. 14). — This presents a description of hemp (CannaMs 
sativa, also C. indica) and of its pro<luction, together with a discussion of tlie 
industrial exploitation of the crop and Its products. 

The classification and description of the Jowars of the Bombay Karna- 
tak, G. L. Koitur (Bombay Dept. Agr. Bui. 92 (1919), pp. 16, pis. 7). — A scheme 
of classification of the varieties of Jowar grown in the Bombay Karnatak, based 
on the characters of the head, grain, and glumes, is presented, together with 
descriptions and illustrations of representative groups and notes on the local 
distribution of important varieties. 

[Work with potatoes at the Sitka Station], C. H. Benson (Alaska Stas. 
Rpt. 1919, pp. 28, 24). — ^Work with seedlings and varieties was continued along 
the same lines as noted heretofore (B. S. R., 44, p. 330). The lack of warmth 
and sunshine is said to have resulted in yields much lighter than in previous 
years. Seedling No. 753 with an average of 432 bu.^per acre made the highest 
yield recorded, while named varieties gave returns ranging from 100 to 370 
bu. per acre. 

[Report of work with potatoes in Arizona], F. J. Crider and A. F. Kinnx- 
BON (Arizona Sta. Rpt 1919, pp. potatoes planted at 2-week in- 

tervals throughout the year at Yuma made the highest yields when planted in 
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the middle of January and next best production when seeded February 1. 
Plantings made during the latter part of the summer were rendered failures 
by high soil temperatures. The same variety plonted at Tucson gave fair re- 
turns, August 1 plantings yielding at the rate of 4,704 lbs. of tubers per acre. 
Early Six Weeks with an acre yield of 16,611 lbs. led the variety tests at Yuma. 

Spreading potatoes out thinly on the ground under an open shed resulted in 
a loss of but 5 per cent, and gave the best results in tests of methods of storing 
the spring crop through the summer. 

Sweet potatoes graded to a uniform size and stored In an adobe house at 
temperatures of 85 to 90® F. during the first two weeks of storage and 55 
to 60® F. during the remainder of the storage period developed no spoilage 
whatever, while those not graded and stored under like conditions in another 
adobe house sustained a rather large percentage of spoilage. 

Fertilizers for potatoes, W. L. Slate, jn., and B. A. Brown {Connecticut 
Sftorrs Sta. Huh lOG {1920), pp, — Experiments to determine the need of 

polash by potatoes; the most prolitable amounts of potash, nitrogen, and phos- 
phoric acid to apply; and the best methods of applying the fertilizer are de- 
scribed. Those tests wore conducted from 1915 to 1018, Inclusive, on Gloucester 
fine sandy loam, the most common soil type in eastern Connecti(*ut. 

From the results obtained in the trials, the authors consider that the use of 
potash up to SO lbs. per acre was decidedly profitable on the particular soil 
involved, and consistently Increased the percentage of marlv<^tahlo tubers. Tests 
on rather restricted areas led to the conclusion that on worn-out fields the use 
of nitrogen cMiui valent to ammonia up to 100 lbs. per acre was profitable. 
Definite conclusions were not obtained regarding the most profitable amount 
Of phosphoric acid. Comparisons of the value of the fertilizer sown in one and 
two apidicatlons showed a small difference in favor of the single application. 

Uico growing in California, O. K. Chamhliss {V. Dept, Apr,, Fanner^ 
Bui, JlJfl {1920), pp, 22, llpfi. 10). — This is a revision of Farmers’ Bulletin 688, 
noted i)revionsly (K. S. K,, 813, p. 834). 

The short’gnuii rices, Wataribune, Butte (C. I. No. 1564), and Colusa (G. I. 
No. IGOO) are considered best adapted to the great central valley of California. 
The long-grain and niodlum-gruin varieties, represent'd by Honduras and Blue 
Rose, respectively, do not develop normally in California, as they rimture later 
than the short-grain rices and produce comparatively low' yields of grain of 
poor milling quality. Barnyard grass, the worst weed in the California rice 
fields, may be controlled and eradicated by summer fallowing and frequent 
cultivations of badly infested land prior to seeding to rice. 

Observations on the culture of sugar beets, compiled by A. F, Kieitl 
{Einigc Bvohachtvngcn heim Anhau von Zuckerruhen, Leipzig: Otto Uillmann, 
1914, 4 , ed., pp, 459 , figs, 78), — ^This is the fourth edition of a compilation of 
data secured in studies of sugar beet culture on farms at Reindorfel, Bemsdorf, 
ViehhCfe, and Hertwigsw’alde, all near Mlinsterberg, Silesia. The data on the 
annual crops from 1886 to 1901 on each field at the several centers are tabulated 
and fully discussed in this volume, and Include detailed notes on soil conditions, 
topography, rotations, fertilizers, cultural methods, harvesting practices, crop 
yields, meteorological data, analyses, polarization studies, and plant disease 
Infection. The experimental work conducted with sugar beets included variety, 
fertilizer, and cultural tests, together with studies of selections. 

Obtaining cane from seed produced in Argentina, G. L. Fawcett {Rev. 
Indus, y Agr, Tucumdn, 10 {1919), JVo. 2, pp, 81'-4h 1^)* — ^The flowering 

habits of sugar cane varieties, including La Orlolla, Java 234, Kavangire, and 
P. O, J. selections Nos. 86, 100, 105, 213, 228, and 234, are described and Ulus- 
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trated, and the production of seedlings from seed grown In Argentina Is dis- 
cussed. 

Sugar cane culture on the coast of Peru, N. Sohet (Ann, Gembloux, B5 
(1919) t Koa. 7, pp, 265-279, figs, S; 8, pp. S25-SS7 ). — An account of the cultural 
methods and field practices employed in the production of sugar cane on the 
coast region of Peru, together with notes on environnrental conditions and 
varieties. 

Sugar cane and cane sugar production In Peru, 1018, J. Silva Santis- 
TEBAN (Min. Fomento [Pef'u], Dir. Agr. y Ganaderia, Estadis, Prod. CaHa 
Azdcar, 1918, pp. 25, pis. 2 ). — Considerable statistical Information is given 
relative to the acreage and yields of sugar cane In the several departments of 
the Republic, together with data on the production, consumption, and trade in 
sugar, alcohol, and other products of the sugar cane. 

Sunflower experiments, G. W. Pxjtnam (Michigan 8ta. Quart. Bui., S (1920), 
No. 2, pp. 4^-52, figs. 2 ). — Sunflowers seeded May 26 at the Upper Peninsula 
Substation, Chatham, Mich., gave higher yields and better quality of silage 
material than seedings one and two weeks later. In tests of proper row dis- 
tance and rate of planting, the rows at distances of 24 to 30 in. gave the best 
quality of silage, rows under 24 in. gave small stalks with a tendency to lose 
their leaves at a premature stage, while 42 in. rows tended to produce heavy 
stalks, reducing the quality of the silage. The 30 to 42 in. rows gave the 
heaviest yields and also required loss seed per acre for a stand than did the 
closer plantings. Rows from 30 to 36 in. apart seeiiod at from G to 8 lbs. per 
acre are advised for the best results in northern Michigan, 

Management of tobacco nurseries, H. Jensen (Proof sta. Vorstenland. 
Tahak [Dutch East Indies), Meded. 33 (1918), pp. 89-55, pi. 1 ). — Methods of fer- 
tilizing, watering, and exposing to sunlight considered best for obtnining strong, 
healthy plants are presented. 

Field experiments witli wheat at the Chapman and Mcrredin Experi- 
mental Farms [Western Australia], 1912-1010, G. L. Sutton (West. 
Au8t. Dept. Agr. Bui. 63 (1920), pp. 58, figs. 21 ). — ^This reports exi^erliuents 
with wheat, including deptli-of-plowing, rate-of-seeding, cultural, variety, and 
fertilizer tests and rotations, conducted at the Chapman and Merredin Ex- 
perimental Farms from 1912 to 1919. 

Top-dressing wheat, M. M. MoCool, G. M. Gkantham, and C. W. Simpson 
(Michigan Sta. Quart. Bui., 8 (1920), No. 2, pp. 69, 60).— Cooperative experi- 
ments in top-dressing wheat with commercial nitrogen on heavy and light soils 
in various parts of Michigan are described. Nitrate of soda at rate of 60 
lbs. per acre and ammonium sulphate at rate of 43.8 lbs, were applied on differ- 
ent parts of the same fields during the last week of April. 

On heavy soils an average Increase of 0.78 bu. was secured from the use of 
the carriers, but at a not loss of $1.14 jier acre. Applied on light soils the 
nitrogen produced an average increase of 5.34 bu., or a net gain of $7.34 per 
acre. Commercial nitrogen was found profitable on most of the light soils, 
but not generally on the heavy grades of soils. In most trials on acid soils, 
nitrate of soda was decidedly superior to sulphate of ammonia. 

Wheat culture [in Brazil], A. Gomes Cabho (A Cultura do THgo. Rio de 
Janeiro: Min. Agr., Indus, e Com., 8erv. Inform., 1918, pp, 68, figs. 40 ). — This 
embraces a discussion of the field practices and cultural methods employed in 
growing wheat in Brazil, together with brief descriptions of the important 
varieties and notes on the producing regions, milling processes, and analyses. 

Wheat production in Peru, 1918, J. Silva Santisteban (Bol Min. 
Fomento [Peruj, Feb., 1920, pp. 119; also in Min. Fomento [Peru}, DUr Agr. P 
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Oanadcriaf Estadis. Prod. Trigo, 19i8, pp. 119 ). — ^Tabulated statistics are 
presented showing the acreage, seeding and harvest dates, yields, and con- 
sumption of wheat In the several departments and Provinces of Peru, and the 
annual import and export trade in wheat from 1910 to 1918, inclusive. 

The impurities of wheat, Q. Savini {Staz. Sper. Agr. Itah, 52 (1919), No, 
7-^, pp. S6i--$74 ). — The author discusses the significance of the Impurities 
found in wheat and their effect on the commercial value, healthfulness, and 
palatability of flour. Tables are appended showing the percentage of various 
species of weed seed found In samples of hard and soft wheat obtained from 
Italian, European, Asiatic, American, African, and Australian sources. 

[Proceedings of the American Seed Trade Association] (Amer, Seed 
Trade Assoc. Proa., S7 {1919), pp. 120, pi. 1; 38 (1920), pp. 159, pi. D.—Tbe 
thirty-seventh annual meeting held in Chicago, June, 1919, and the thirty-eighth 
annual meeting held in Milwaukee, June, 1920, are reported. In addition to 
routine business and committee reports, the work of the State and Canadian 
experiment stations in seed improvement and inspection is outlined. 

Report of Canadian Seed Growers* Association, 1018-1020 (Canad. 
Seed Groupers* Assoc. Rpt, 15-16 (1918-1920), pp. U, figs. 2 ). — This reports the 
annual meeting held at Ottawa in March, 1920, and outlines the activities of 
tJie association during the period of March, 1918, to March, 1020. Ueports of 
annual meetings held during the period embraced by the report by members 
resident in Quebec, Ontario, Manitoba, and Prince Edward Island are also 
included. 

Dodder, A. A. Hansen (U. S. Dept. Agr., Farmers' Bui. 1161 (1921), pp. 21, 
figs. 10 ). — The weed and its manner of dissemination are described, important 
species indicated, and control and eradication methods suggested. The com- 
plete life cycle of dodder on legume plants is Illustrated dlagrammatically. 
The several species of dodder causing the most damage are small-seeded alfalfa 
dodder (Cuscuta planiflora), large-seeded alfalfa dodder (C. indecora), field 
dodder (V. arvensis), clover dcKlder (€. epithymum), common dodder (O, 
gronovii), and Chilean dodder ((7. racetnosa chilcana). 

Where the weed occurs In clover or alfalfa In small scattered areas, mowing 
and removal before dodder matures seed or else burning in the field is advised. 
If the infestation is so great that patch treatment is impracticable, the crop 
should be either plowed under or used for hay, and the aftermath grazed to 
prevent seed formation. If seed has formed, however, and the crop has been 
damaged seriously, the safest method Is to cut the crop, allow it to dry, and 
burn it in the field. 

HORTICULTURE. 

[Horticultural investigations in Alaska], C. H. Benson, G. W*. Gasseb, 
W. T. White, and F. E. Kadeb (Alaska Stas. Rpt, 1918, pp. 20-23, 2i-29, 39-42, 
43, 4^9 5^9 00, 75-77, 78-80, pi. 1 ). — ^Thls is the usual progress re|K>rt on varietal 
and cultural experiments with fruits, vegetables, and ornamentals at the Sitka 
Station and at the branch stations, with extracts from letters of settlers and 
others regarding results obtained from the seed and plant distribution and 
other plantings (E, S. R., 44, p. 836). 

Breeding work with strawberries was continued. A number of hybrids 
showed normal growth, perfect blossoms, productivity, large berries which were 
of good color and excellent fiavor, and peduncles strong enough to support the 
berries and keep them off the ground. These plants have proved hardy for two 
seasons, 
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The apple trees made satisfactory growth and blossomed freely. Yellow 
Transparent, Livland Raspberry, Keswick (Keswick CodUn), and Siberian 
crab were the only trees which developed fruit of any size. Most of this fruit 
was irregular in shape and none reached normal size. 

The sliortage of many kinds of vegetable seed led to tests at the Rampart 
Station with several kinds of vegetables. Progress Is reported In ripening 
Early Jersey Wakefield cabbage, parsley, several varieties of peas, Pe-tsal, 
spinach, turnip, parsnip, and radish. Tests in growing Pe-tsai indicated that 
young beet tops and Swiss chard are sui»erior for cooked greens, and that 
lettu(?e is to be preferred for salads. Mandan, a new variety of squash, gave 
promise of good results In warmer seasons. 

At the Kodiak Station a decided increase in the amount of fruit s(?t was 
not(Ml with gooseberry and currant bushes receiving 0.5 lb. of nitrate of soda 
per btish. 

At the Matanuska Station, apple trees set out in 191S survived with only a 
fair degree of success, the Yellow Transparent being least affected. Straw- 
berry plants survived the winter in perfect condition without artificial protec- 
tion. 

[Horticultural work at the Arizona Station], F. J. Cbidek and A. P. Kin- 
MSON (Arizona Sta, Hpt. 1919, pp. Jf39-41fl, 444 - 446 ). — This continues work pre- 
viously noted (E. S. It, 43, p. 740). 

In the date Investigations the rainy season of 1918 showed a great variation 
in the adaptability of different varieties to moist conditions. At the Tempe 
orchard the Rhars variety was almost a total failure due to souring, which was 
brought about by the wet weather. The Deglet Noor was very badly affected by 
fungus spots at the Tempe orchard, but at the Yuma orchard, where (he rain 
was less, a reasonably good quality date was produced. It is considered, how- 
ever, that even in the Yuma Valley there is too much moisture present to 
produce ideal dates of this variety. The Hayany maintained Its established 
record for withstanding adverse weather conditions; also Hentkabala, Nesheem, 
Nazi al Bacha, Tennessim, and Tadala suffered very little damage. The 
average yields iier tree were 65 lbs. of fruit at Tempe and 62 lbs. at Yuma. A 
rather large percentage of rooted palms used In filling vacancies at Tempe 
started Into growth. As the soil Is extremely alkaline, tlie precaution was 
taken of using about a cubic yard of sweet soil at planting and a heavy straw 
mulch. 

In tests with orchard cover crops on the Yuma Mesa, cowpeas proved the 
most satisfactory, making a larger growth and withstanding drought to a 
greater degree. As ground cover during summer, peanuts ranked next to cow- 
peas. Velvet beans made very little growth during summer, but grew rapidly 
in early fall, climbing on the trees to the extent of precluding their use as an 
orcjhard cover crop. 

Of the newer fruits under test, the sapote, feijoa, and Jujube made a satis- 
factory growth, withstanding a temperature of 20® P. at Tucson. Avocado 
trees were badly affected by the hot, dry weather. 

Variety tests with tomatoes and spinach, and comparisons with spinach of 
various planting dates and methods of planting, are reported In tabular form. 

[Report on horticultural investigations], W. .J. Young (South Carolina 
Sta. Rpt. 19W, pp. 4^4 ^)* — progress report on various lines of work con- 
ducted during the year. 

In some pruning experiments with grapes conducted when the vines were 
active, it was found that hot water glass (sodium silicate), when applied to 
the freshly cut surface, effectually prevented the loss of sap by bleeding. In 
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work with bunch grapes a number of crosses were made, principally of Brighton 
and Llndley with several other varieties, and a good set of fruit obtained!. 

Breeding work has been started with blackberries and raspberries with the 
view of securing Improved varieties adapted to South Carolina conditions. 
About 150 pure seedlings of the Haymaker raspberry have boon grown, and 
several of these have borne fruit of sufficient promise to be propagated for 
further tests. 

In some spraying experiments, Burgundy mixture, used for spraying plums, 
controlled brown rot with entire success. No defoliation of the trees or burn- 
ing of the leaves was obsorveii and the rot was controlled much better than in 
former years when self-boiled llino-sulphur was used. Further experiments in 
frost prevention have shown that spraying the trees with whitewash and 
other mixtures has no effect in delaying the opening of the buds. The 
method of pruning was found to have considerable effect upon tlie production 
of a crop following fro.sts in the blooming season. I^each trees, the tops of 
which were left rather dense, produced a satisfactory crop of fruit, while 
severely pruned trees gave little or no fruit. 

Report of the Horticultural Kxperlmont Station, 1910 {Mncland, Ont, 
Jlort Expt, St a, Rpt,, 19 UK PP- GO, figs, 21 ), — A progress report on breeding 
and cultural experiments wdth fruits and vegetables, and on experiments with 
fruit and vegelable by-products (E. S, B., 42, p. 187). 

Practically all of the peach hybrids and seedlings of 1913 breeding fruited 
In 1919. Descriptions and notes are given for those deemed worthy of further 
trial. New bre(‘ding work with pt*aches, raspberries, and blackberries is also 
recorded, Tabulated de.scriptioiis are given of the final selections from the 
1913 slrawl)eiTy breeding ’work. Breeding work wuth ciicuujbers has resulted 
In several desirable typos of greenhouse cucumbers that are jipparently capable 
of setting fruit without fertilization. Work w’as started in 1019 to secure 
vigorous inbred strains of several varieties of swe^ot corn. 

For several years a test has been made of summer v. winter pruning as also 
compared with no pruning for apples. Summarizing the r(?sults to date, it is 
concluded that the lighter the pruning the greater the growth, the earlier the 
tree comes into bearing, and the heavier the yield during the early part of the 
tree’s life at least. The lightly summer i)ruiuHl trees, however, were very little, 
if any, behind the uiipruncd trees, especially when the increased cost of spraying 
and picking, increasing lack of color, and the general undesirable condition of 
the unpruned trees for future crops are considered. Light annual pruning just 
sufficieiit to retain the proper shape of llie tree, to allow sunlight and air to get 
through, and to kt^ep out all crossed and broken branches seems, therefore, to l o 
the proi>er method to pursue for the young orchard until it comes into bearing. 
After the bearing age, pruning will probably have to be more severe to maintain 
a proper supply of new w'ood each year. 

Detailed plans are given of new expc'rlmenis on the study of the Interrelation 
of pruning, soil fertility, and distance of planting in the peach ; and a study of 
the effect of varying degrees of dormant pruning on the development of the 
apple. Tabular data are given showing the date of planting, date of first fruit, 
total crop, number of crops, and the earliest and latest dates of picking for the 
varieties of plums In the variety test orchard. Some additional notes are given 
on variety tests of plums, peaches, and apples. With the peaches and plums, a 
marked difference in yield has been observed for different trees of the same 
varieties. 

The test of northern v, southern Ontario grown potato seed was continued. 
Generally speaking, the results for the fourth season are again In favor of tlie 
northern grown seed. In one case, however, southern Irish Cobbler seed which 
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was grown late, and was thus immature when harvested for seed, gave a gain 
of 56.5 bu. per acre over northern seed and a gain of 62 bu. per acre over ordi- 
nary southern seed. Northern Green Mountain seed gave gains of 42 bu. per 
acre over the ordinary southern seed and 25.8 bu. per acre over the immature 
seed. 

The results of an extensive variety test of tomatoes are presented In tabular 
form. Gata are given on variety tests of peaches and strawberries with refer- 
ence to their value for canning. Other work reported deals with the bottling 
of sweet cider, canning grape Juice, and making asparagus soup stock from 
waste asparagus. 

Intensive cnltivatioit, F. Keebije {Nature [Londoti], 306 (3920), No, 2663, pp. 
29S-296).-— An address reviewing the achievements of British horticulture dur- 
ing the war and discussing its immediate prospects. 

Amateur gardening month by month, T. W. Sanders (London: W. JI, <§ L, 
Collingridge, 1920, pp, ISO, pi. 1, figs, $4), — A calendar of operations for each 
month of the year in the flower, fruit and vegetable garden, greenhouse, and 
frame. 

Commercial fruit growing, A. Jan son (Der Qrossobstbau, Berlin: Paul 
Parey, 1920, 2. ed,, rev., pp. VJ 11+410, figs. 1S9). — A revised and enlarged edi- 
tion of this work (E. S. H., 24, p. 39), which deals primarily with the economic 
phases of orcharding. 

Growing the home orchard (Missouri Fruit Sta. Circ. 35 (19 J8), pp. 8, fig. 
1 ), — ^Brief notes on the size and plan of the home orchard, securing stock, 
planting, and culture are given. 

A progress report of fertilizer experiments with fruits, R. C. Colt.ison 
(New York State Sta. Bui. //77 (1920), pp. S-SS, figs. 6). — Continuing earlier 
work (E. S. R., 26, p. 643; 31, p. 339), experiments on fertilization of apples, 
pears, cherries, and grapes are summarized in this progress report, covering the 
years 1912 to 1019. A general plan of fertilizer treatment, based on data show- 
ing the quantities of plant food removed by trees and on general practice, was 
adopted. Records of growth increase and of yields of fruit N^ere taken in all 
cases. 

Three apple orchards were under experiment, located on soils more or less 
representative of the fruit soils of the State. Two were Baldwin orchards in 
their prime, the third a young Northern Spy orcliard not yet bearing. Tlie two 
Baldwin orchards have given erratic re.sults in yield and growth, which, together 
witli data on growth from one of the orchards for five years previous to the 
experiment, ** force us to conclude that variations in results as between plats 
have been due to factors other tlian fertilizer treatment.’* In the Northern Spy 
orchard growth has been generally increased by fertilizers, but rallier incon- 
sistently as between different treatments. No significant differences were noted 
in color and size of fruit. 

In a Montmorency cherry orchard on Ontario loam soil “ fertilizers have 
iiK'reasfHl yields, this being particularly true of nitrogen and, to a less extent, 
of phosphorus and potassium. If these increases are calculated to a cost basis, 
however, fertilization has been made at a loss financially. The growth of the 
trees has also been Increased to some extent by fertilizers.” 

One young Kieffer i)ear orchard was fertilized according to the general plan, 
but since two years’ fertilization were omitted from Che seven-year period con- 
clusions are deferred. 

A young vineyard of Concord grapes of about 4 acres In Chautauqua County 
was placed under systematic fertilizer treatment in 1913. The plan included 
previous drainage and soil treatment General basal soil treatm^t was empha* 
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sized rather than the yearly application of fertilizer combinations. Up to the 
present time the indications are that available nitrogen may be a factor in the 
vineyard. 

Fertilizers were applied to newly budded nursery stock of three varieties, 
Baldwin, Oldenburg, and McIntosh. “ The Baldwins have, in the same period, 
made larger trees than either Oldenburg or McIntosh. Rock pJiosphate and 
manure and rtxjk phosphate and potash have increased the growth of the McIn- 
tosh and Baldwin stock. Potash alone apparently Increast^d the growth of 
McIntosh, but not of Baldwin. Nitrate of soda in no case seems to have 
increased growth.” 

Results as a whole in the fertilization of different fruits ** have not strength- 
ened the writer's opinion of the value of fertilizer experiments with tree fruits. 
It was thought that several of the soils used would respond to fertilizer treat- 
ment with trees. Poasil>ly the next five years wdll give more positive results. 
From the data at hand, one rniist conclude that, in general, on our better fruit 
soils differences in growth and yields due to other causes have far outweighed 
those due to the fertilizer treatments.” 

Should the orchard he fertilized? .1. D. Luckett {New York State Sta. 
But, 471 {1920), pp, 11, fiffn. 4),— A. popular edition of the above. 

Smoke and direct radiation in frost protection, F. D. Young {Better Fruit, 
15 {1920), No. 6, pp, 5, 6, figs. 2),— This article is based upon trials of different 
kind.s of orchard heaters at Pomona. Calif., and Medford, Dreg. The principal 
conclusion drawn is that the chief benefit Is derived from the heat directly 
radiated, and that the heat radiated directly from the heater to the tree is 
of much greater Importance with the high-slack heaters than is the case when 
other types are us(h 1. The high-slack heaters are most efficient when placed 
in such position as to throw light on the greatest possible area of foliage. 

The influence of stock and scion and their relation to one another, 8. II. 
PiiAVAO {A{fr, Jour. India, 15 {1920), No. 5, pp. 5SS-542, pl 1. /?.7. I).— A paper 
read at the Seventh Indian Science Congress at Nagpur, in llfJO, which sum- 
marizes information on the subject derived from investigations with important 
fruit trees ami other plants that have betm conducted at the Ganeslikhind 
Botanical Gardens .since 1909. Among the phases eonsidered are preference of 
some stocks for particular scions; influence of stock on the vigor, h.ahit of 
growth, and yield of the scion; undesirable conihlimtions of stock and scion; 
influence of scion on the stock ; and grafting between different genera of the 
same natural order. 

The top-w’orkiiig of Indian fruit trees, W. Bubns and P. O. .Fostii (Af/r, 
Jour. India, 15 {1920), No. 5, pp. 516^20, pis. 5, figs. 2).— The authors report 
successful results in top-working fruit trees, principally mangoes, by the see<i- 
ling-inarch method of propagation uswl by Oliver (E. S. R., 24, p, 73<)), 

The new system of pruning, L. Austin (Univ. Catif. Jour. Agr., 6 {1920), 
No. 8, pp. 8-10, 27, 28, figs. 3).— A contribution from the University of Cali- 
fornia, It reviews the results secured by Tufts in long-continued pruning 
experiments with various young deciduous fruit trees (E. 8. R., 42, p, 18S), and 
discusses the application of these results In pruning bearing as well as young 
trees. 

Spray calendar and spray mixtures, F. W. Faurot (Missouri Fruit Sta, 
arc. 18 (W9), pp. 12, figs. 4).— A spray calendar for apples, peaches, plums, 
cherries, grai)e8, strawberries, raspberries, blackberries, gooseberries, and cur- 
rants is given, together with notes as to standard insecticides and fungicides 
and their application. 
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Small fruits for the home orchard, F. W* Fatjbot (Missouri Fruit 8ta, 
Circ, 14 (1918), pp. 5-8). — Varieties of grapes, blackberries, raspberries, straw- 
berries, currfints, and gooseberries for the home orchard are suggested. 

Fruit varieties for western Washington, J. L. Stahl (Washington Sta^f 
West, Wash, 8ta, Mo. Bui., 8 (1920), JVo. 9, pp, ISO, 131).— A revised varietal list 
of orchard and small fruits recommended for western Washington (E. S. R., 
40, p. 694). 

Golden Delicious, a surprising apple, E. H. Favob (Amer. Fruit Grower, 40 
(1920), No. 11, pp. S, 4* fig^ 1)> — An account of this recently introduced apple, 
which is said to be not only a remarkably early bearer but also to yield a heavy 
annual crop. Trees 18 months from planting yielded a commercial crop, and 
grafts 5 years old have produced four successive crops of apples. Other char- 
acteristics attributed to this variety are its apparent resistance to fungus 
diseases, long keeping quality, hardiness, and desirable flavor and texture. 

Cooperative spraying demonstrations In Missouri apple orchards, 1016- 
1918, T. J. Talbert (Missouri Agr, Col. Ert, Circ. 92 (1920), pp. 32, figs. 11 ). — 
This bulletin contains tabular daUi summarizing the results secured from 
spraying demonstrations in a large number of Missouri apple orchards, together 
with recommendations for spraying arid information relative to spray mixtures, 
formulas, and equipment. 

Observations on the accumulation of carbon dioxid from strawberries in 
refrigerator cars, H. P, BEitCMAN (Science, n. scr,, 53 (1921), No. 1358, pp. 23, 
24 ) • — During the progress of investigations on shipping strawberries in refrig- 
erator cars, the author made observations on the carbon dioxid and oxygen 
content of the air In refrigerator cars and the effect of ventilation on the 
accumulation of carbon dioxid. 

It was found that there was no groat accumulation of carbon dioxid in the 
air of the unventilated cars in transit. The maximum amount observed was 
2.5 per cent by volume seven hours after the doors of the car were closed. 
When the cur was re-iced the carbon dioxid content dropped to 0.7 per cent. 
From tills it increased again to 1.3 per cent, but at the next icing it dropped to 
0.6 per cent and never c'xceeded this amount during the remainder of the trip. 

In ventilated refrigerator ears the percentage of carbon dioxid was lower. 
The author claims that the accumulation of carbon dioxid, even in unventilated 
refrigerator cars, is apparently not sufficient to cause any injury to strawberries. 

Enological themes, J. Aiazraqui (XJniv. Nac. Buenos Aires, Rev. Facult. 
Agron, y Vet,, 3 (1920), No. 1, pp. 3-24). — discussion of various economic 
problems of Argentine viticulture. 

The manuring of olives, J. Bonnet (Vic Agr. ct Rurale, 9 (1920), No. 50, pp. 
575-578, fig. 1). — practical discussion of the subject, based upon the results 
of experimental tests conducted under tlie direction of the Olive Culture Service 
at Marseille. 

A preliminary note on the improvement of oranges, K. V. Shkivastava 
(Agr. Jour. India, 15 (1920), No, 5, pp. 508--515, pis. 2). — A paper read at the 
Seventh Indian Science Congress, at Nagpur, 1920. It summarizes the results 
of a series of experiments started at the Botanical Garden, Central Provinces, 
in 3913, and deals with orange stocks and nursery pmctices; lifting of budded 
plants, packing, etc.; pruning; manures; and irrigation. 

Value of effective windbreak to citrus orchard, J* B. Ltjndemo (Calif. 
Citrogr., 6 (1920), No. 3, pp. 76, 91, figs. 4)- — An account of the results obtained 
from windbreak planting on a 5,000-acre citrus grove near Los Angeles, estab- 
lished during the period 1910-3912. 

Comidete meterological records have been kept almost since the windbreaks 
were planted. The first year’s records showed an average dally wind velocity 
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of from 5 to 9 miles an hour. This has dropped each succeeding year until In 
1919 It averaged only from 2 to 5 miles an hour. Aside from lessening the 
velocity of the air currents, thus effecting a saving in mechanical injury to the 
fruits, the windbreaks have greatly reduced the daily fluctuations in tempera- 
ture, bettering the growing conditions in the grove. Injury to fruit trees ad- 
jacent to windbreaks has been greatly reduced if not overcome by root pruning 
one side of each windbreak every other year. Of the several varieties of 
eucalypts used in the windbreaks, the blue gum has proved most satisftictory. 

The mango tree» L. Pynaekt {liuL Agr, Congo Beige, 10 {1919), No. 1-4, pp. 
185-240, figs, 14)* — An account of the mango tree with reference to its history, 
botany, synonymy, distribution, varieties, climatic and soil requirements, propa- 
gation, culture, harvesting, diseases, uses, and marketing. A table is given 
showing analyses of various mangoes and mango conserves. 

FOEESTET. 

Growing and planting hardwood seedlings on the farm, C. R. Tttjxitson 
{U, S, Dept Agr,, Farmers' But 1123 {1921), pp. 29, figs. 15). — This compila- 
tion discusses w^hat trees to grow; planting two or more kinds of trees to- 
gether ; location of the plantation or windbreak ; establishment and care of the 
plantation ; sources of planting stock ; seed collection, extraction, and storage ; 
gr(»wing the seedlings; and sources of informratlon and advice for the planter. 
Considerable tabular data are Included as to the choice of trees for various 
puriwses, diameter and height growth of hardwood forest trees, hardwood mix- 
tures, spacing for forest trees, sources of planting stock, time of seed ripening, 
methods of storing tree seed, and the amount of seed to sow. 

The windfall problem In the Klamath Region, Oregon, K. H. Weidman 
(Jour, Forestry, 18 (1920)^ No. 8, pp. 837-84S).—A discussion of the cause and 
efTocts of windfall, based on the examination of windfall damage on the Crater 
National Forest. 

Chaparral cover, rnn-olT, and erosion, E. N. Mitnns {Jour. Forestry, 18 
(1920), No. 8, pp. 800-814). — ^An examination of certain burned-over areas on 
the. Angeles National Forest, with special reference to the increase in soil 
erosion and a consequent decrease in herbaceous growth. 

Second remeasurement of permanent sample plats of Douglas Hr on the 
west slope of the Cascades in Oregon, T. T. Mungbr {Jour, Forestry, 18 
(1920), No. 8, pp, 8S5-836). — ^This report treats of the history and growth of 
three sample plats of Douglas fir tha| were established on the Cascade National 
Forest in 1910. The data secured in 1920 are compared with those secured from 
previous measurements of the plats. 

Utilization of black walnut, W. D, Brush (C7. Dept Agr. Bui. 909 (1921), 
pp, 89, pis, 14, figs, 7). — This bulletin discusses the properties of black walnut 
timber, susceptibility to insect and fungus attack, available supply, quality 
from different regions, demand, and utilization by Industries, notably for. ve- 
neer, furniture, musical instruments, planing-ralll products, and general mill- 
work, gunstoefcs, oflaice fixtures, airplane propellers, etc. Data as to export 
demands and war time utilization, and a summary of general market condi- 
tions are included. . ^ 

“Although the present very high market price of the timber may not be 
maintained, walnut will always be in demand and wdll bring good prices be- 
cause of the intrinsic value of the wood. Owners of timber tracts containing 
41952“— 21 i 
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walnut will generally find It profitable to favor tbie young growth of this timber 
over that of less valuable species.** 

Selection of a high-yielding strain of Hevea resistant to brown bastf 

R. D. Rands (Dept, Landh,, Nijv cn Handel [Dutch East Indies}, Meded Imt 
Plantmzickteny No. (1920) ^ pp. H, figs. 2). — An account is given of experi- 
ments made at Buitenzorg, which resulted in the isolation of a high yielding 
tree resistant to brown bast. A section of the Kconoralc Garden has been 
planted with vegetative offspring from this tree for the purpose of future study. 

To eliminate otherwise superior trees that are susceptible to brown bast, 
the trees are tapped five or six times a day. This severe overtapping soon 
produces brown bast in the susc*optible trees, and the trees remaining healthy 
serve as a source of resistant propagating stock. 

Further experiments in salal (lR>8wellia serrata) tapping in the Shirpur 
East Range of the N. Khandesh Division, H. W. Startb (Indian Forester, 46 
(1920), No. 11, pp. 578, 579). — Some data are given on tapping experiments con- 
ducted during the six months December, 1918, to May, 1919, Inohmive. The 
results indicate that the yield of gum-oleo-rosin is influenced more by the length 
of the tapping period than by the season of tapping. The best yield was ob- 
tained in the fourth month of tapping. 

Alinonient volume tables, H. Krauch (Jour. Forestry, 18 (1920), No. 8, pp. 
8S1, 8S2, fig. 1). — A brief discussion of the sujieriorlty of the aliiiernent volume 
chart as compared to the alincment volume table. The author concludes that 
the charts make possible more rapid transcription of volume data, and that 
there Is less chance for error than where mathematical Interpolation is made 
from the regular tables. 

A plan for combined insurance and fire protection, D. R. Bbewstkr 
(Jour. Forestry, 18 (1920), No. 8, pp. 803-805). — ^A paper read Ixifore the Madi- 
son section of the Society of American Foresters, September 23, 1920, in which 
the author presents a general plan which it is believed, if adopted in Wisconsin, 
would make forest protection and insurance practically automatic and self- 
supporting throughout the State, and at the same time steadily increase the 
area of timber-producing lands under intensive forest management 

A plan for the advancement of forestry in Wisconsin, D. It Brkwstkr 
(Jour. Forestry, 18 (1920), No. 8, pp. 792-^02). — A paper read before the Madi- 
son section of the Society of American Foresters, September 23, 1920, in which 
the author reviews the forestry situation in Wisconsin and outlines an organiza- 
tion of a forestry council, together with the activities of such a council and 
specific projects to be worked out 

In the open: The National Forests of Washington (U. S. Dept of Agr., 
Dept. Cir. 138 (1920), pp. 78, pi. 1, figs. 40). — An account of the recreational 
features of these forests, with instructions to campers, data on camp cookery, a 
summary of the 1020 Washington game laws, etc, A map of these areas is 
appended. 

Argentine and Paraguay forest conditions, W. R. Barbour (Jour. For- 
estry, 18 (1920), No. 8, pp. 823-830). — ^A brief r6sum4 of forest conditions, utili- 
zation, and practice in Argentina and Paraguay. 

A sketch on Swedish forestry from an American standpoint, H. R. Wick- 
KNDEN (Jour. Forestry, 18 (1920), No. 8, pp. 775-791). — In this paper the author 
briefly sketches the forests and climate of Sweden, forest regulations, the ex- 
periment station, forestry practice and organization, the fire law, forest man- 
agement, estimating and cruising, regulation of cut, rotation, cutting, thin- 
nings, logging, intensive management, reforestation, and the present situation. 
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Hetera^cism and specialization of Puccinia caricis, J. EBncssoN {Rev, ' 
Gdn, Bot., 32 {1920), No. SIS, pp. 15-18). — Numerous observations are cited 
showing that in all sections of the collective species 1\ caricis biological races 
or specialized forms occur, these being adapted individually to parasitism 
on certain species of Clarex without being able to live on others. 

Kvidence of disease resistance in barley to attacks of Rhynchoaporium, 
A. G, Johnson and W. W. Mackie {Ahs. in Phytopathology, 10 {1920), No. 1, p. 
54 ). — ^The authors report the occurrence ol the disease of barley and rye caused 
by R. ficcalU in the upper Mississippi Valley. The dis<‘ase has been observed 
in this valley for a number of years, the attacks being rather scattered and only 
occasionally severe. The authors noted evidence of disease resistance In two 
varieties of barley grown at Davis, Calif. 

The resistance sliown by three hard winter wheats to plant diseases, 
L. K. Melchebs in Phytopathology, 10 {1920), No. 1, p. 52). — AUention is 
called to the resist ance of Kanrod (1*7G2), riOGCJ, and PlOtiS, products of the 
Kansas Experiment Station, to stem rust {Puv(*inia graminis tritici). The 
author claims resLslance on the part of these wheats to leaf rust in Kansas. 
Based on information gathertni from various sources, it appears that they are 
also resistant to strijKi rust to some extent and only slightly susceptible to P. 
graminis tritici-vompacti. Kanred is also sjiid to show resistance to stinking 
smut of u'heat when compared with a number of other commercial varieties. 

The resistance of Kanred (P762), PlOOe, and P1068, three hard 
winter wlieats, to leaf rust, L. E. Melcheus and J. 11. P.vkkeii {Ahs. in 
Phytopathology, 10 (1920), No. 1, pp. 52, 53). — Observations made by the authors 
during six years are said to have shown that these varieties are markedly re- 
sistant to leaf rust under Kansas conditions. Deaf rust is said to have oc- 
curretl severely in Kaiusas in Ihlh, but out of 800 fields of Kanred that were 
Inspected the amount of leaf rust rangetl from 8 to 10 per cent, while adjoiniug 
fields of other varieties sdiowed from 20 to 100 per cent infetlion. 

Relation between soil moisture and hunt infection in w^heat, O. W. 
lli^NtiicRFORD and A, E. Wade in Phytopathology, 10 {1920), No. 1, p. 53 ). — 

Field observations carried on in fA?,wis County, Idaho, for four years are said to 
have shown a close relation between the amount of bunt on winter wheat 
and the aujoiint of moisture in the soil at the time of planting. Some ex- 
IHTimonts are reported in which wheat was grown in large containers filled 
with soil containing different aiutmnts of moisture, and where the soil was 
heavily smutted and the seed covered with viable siwres, the resultant infec- 
tion was directly in proportion to the amount of moisture present in the soil. 

Recent studies on Septoria of wheat, R. O. Cromweix {Ahs. in Phyto- 
pathology, 10 {1920), No. 1, p. 51). — The author rei)orts that Septoria of wheat 
In the imperfect stage survives the period from harvest time until the rosette 
stage of winter wheat is developed. Pycnospores were found to retain viability 
on the 1039 crop of leaves until early in October. Mature pycnidia were found 
on volunteer and winter wheat seedlings as early as October 2 and November 
1, respectively, and spores were viable on November 10. The maximum and 
optimum temperatures for germination of pycnospores are 34, and 24 to 28° C., 
respectively. 

The development of loose smut of wheat as modified by soil fertility, 
F. D. Prommk (A5«. in Phytopathology, 10 {1920), No. 1, p. 53). — The author 
shows that continuous cropping of wheat with varying applications of fertilizers 
affected the amount of loose smut {Vstilago tritici) according to the degree of 
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soil fertility maintained, the highest percentage of smut being found in plats 
of low fertility and vice versa. Similar observations were reported with 
'stinking smut (Tilletia Imvia) In greenhouse plats. It is thought probable 
that the variations are due to the total or partial elimination of the smut fungus 
by the greater vigor of the growth of the plants on the more fertile soils. 

Experiments on the control of stinking smut of wheat, G. H. Coons (A&s. 
in Phytopathology, 10 (1920), No, 1, p. 5Jk )> — ^The author describes different 
methods of treating seed wheat with formaldehyde for the control of stinking 
smut. Control was obtained by the soak and skim method. A slight Injury is 
said to accompany the formaldehyde treatment, but unless the strength of the 
solution is excessive or the covering of the grain prolonged, the reduced germi- 
nation is offset by the greater growth of stalks. 

The effect of temperature and light on Fusarium sp. causing wheat 
scab, J. MacInnes (Aha, in Phytopathology, 10 (1920), No, 1, p, 52). — ^An in- 
vestigation made to determine the effect of temperature and light on the 
species of Fusarium commonly causing wheat scab in Minnesota showed that 
the minimum temperature for growth was approximately 5® C. (41® F.), the 
optimum about 25®, and the maximum between 30 and 35®. Field experiments 
showed that a greater percentage of wheat heads became scabby when the 
temperature at the time of their emergence from the sheath was about 24.4® 
than when the temperature was lower. High humidity is considered conducive 
to the development of the disease. 

Both diffuse light and sunlight were found to injure the viability of spores. 
Only about 1 per cent of the spores from scabby heads which were exposed all 
winter to light either outside or indoors germinated in the spring. Spores 
from heads which had been kept In the dark germinated readily. 

Injury to seed wheat resulting from drying after disinfection with 
formaldehyde, A. M. Hxjrd (Jour, Agr, Research [U, 20 (1920), No, 3, pp, 

209-244* G, figs, 5). — In a contribution from the Bureau of Plant Industry, 
U. S. DejHirtinent of Agriculture, the author has given an account of investiga- 
tions on the effect of drying seed immediately after treatment. 

No seed injury was found when wheat was treated with either a 0.1 per cent 
or a 0.2 per cent solution of formaldehyde If the seed was germinated im- 
mediately after treatment. If held for several days before sowing, severe In- 
jury followed the drying of the seed without thorough aeration during storage. 
However, If the seed remained damp, it suffered no injury from a 0.1 per cent 
solution and could be kept indefinitely or until attacked by molds. The Injury 
following treatment is usually cumulative, Increasing in degree the longer the 
seed is stored, and is considered due to a deposit of paraformaldehyde on the 
seed, w^hlch forms as the formaldehyde solution evaporates. This substance, 
being volatile, is constantly breaking down into formaldehyde gas, and the gas, 
being thus concentrated and held so close to the seed, penetrates It slowly, 
prabably going into solution in the testa. 

The degree of post-treatment Injury is said to depend on the atmospheric 
humidity during the storage period. In atmospheres damper than 70 per cent 
humidity the treated seed could be kept Indefinitely, but where the humidity 
was 70 per cent and less severe injury took place. Paraformaldehyde was not 
formed on the evaporation of the solutions in the damper chambers, but it did 
form in all solutions evaporated in desiccators of 60 per cent humidity or less. 

The post-treatment injury can be minimized, according to the author, by 
spreading the seed so that it dries with a maximum aeration, thus hastening 
the evaporation of paraformaldehyde and the escape of the gas from around 
the seed. Barley was found less susceptible to post-treatm^t injury, probably 
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by tbe protection of the glumes. Sorghums, Brown durra, Honey sorgo, and 
Sudan grass were uninjured upon being stored dry after treatment, even when 
a 0.2 per cent solution was used. The post-treatment injury from dry storage, 
it is claimed, can be prevented by wasliing the seed with water immediately 
after treatment. 

Iron accumulation and mobility in diseased cornstalks, G. N. Hoffeb 
and R. H. Gabb in Phytopathology, 10 (1920), No. 1, p. 56). — The authors 

state that the internal tissues of each node in a cornstalk can be differentiated 
into two zones, the upper one functioning in starch accumulation and the 
growth of the Internodes, and the lower where the fibrovascular bundles 
branch to form the bundles extending into the roots, leaves, and husks of the 
ears. 

Iron and other metallic bas(is may accumulate in organic combinations, first 
in the phloem cells, and later in the walls and Imiilna of the zylem elements. 
The amounts which accumulate seem to be directly related to the premature 
dying of the lowest leaves. When cornstalks show the effects of malnutrition 
and symptoms of root rot infections, the lower zone tissues are frequently 
brown to brownish -purple discolored. Iron compounds are Invariably present 
in large quantities, and oxidase and catalase activities are greater in the nodes 
of infected stalks than in those of normal healthy stalks of the same age in the 
same soil. 

By testing stalks showing various symptoms of malnutrition and Infection by 
root and stalk- rot organisms, it was found that water was not conducted in the 
vessels in the nodes which showed the largest accumulation of iron. It Is 
believed that tbe metallic bases, especially iron, are responsible for causing 
changes in the normal functioning of the tissues In the lower zones, first in the 
translocation of carbohydrates from the leaves to the stem and roots by the 
phloem elements, and later in tbe conduction of water and mineral nutrients in 
the transjdration current 

The hydrogen -Ion concentration of the tissues in the lower zone approaches 
neutrality in the stalks showing disease symptoms of root rot, while in the 
normal stalks the concentrations approximate those of the interiiodal tissues. 

Corn plants with the upt)er leaves chlorotic are said to be characterized by 
low bydrogen-ion concentrations and to contain immobile iron compounds within 
them. It Is claimed that the rate of growth of youug plants and the degree of 
chlorosis may he determined by the relative abilities of the plants to develop 
and maintain a sutficlently high hydrogen-ion concentration to keep the iron 
compounds mobile, as occurs In normal green plants. 

Corn root and stalk rots, J. R, Hoi^ekt and G. N. IIoffeii (i?i&«. in Phyto- 
pathology, 10 {1920), No. 1, p. 55). — Root and stalk rots of corn are reported, 
the fungi causing them being chiefly species of Fusarium and Gibherella. The 
common wheat scab organism, O. sanbineiii, is considered the most common 
pathogene responsible for the root and stalk rotting of corn plants In the 
Central States. 

The most successful control measure that has thus far been developed is 
said to be the selection of seed from healthy, vigorous plants. Breeding experi- 
ments are being conducted to develop resistant strains and varieties. 

Some results of corn root rot work in Ohio, W. G. Stoveb (il&s. in Phyto- 
pathology, 10 {1920), No. 1/p. 55). — A report Is given of cooperative work with 
farmers in several counties in which seed com was tested for germination and 
later inspected for root rot In one instance a planting made from ears which 
showed Fusarlum-like fungi was much poorer than the others. The average 
yield of the rows planted with ears free of these fungi exceeded those from 
Infected seed by more than 4 bu. per acre. 
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The purple sheath spot of corn, L. W, Dubheix {Ahs, in Phytopathology 10 
{1920), No, i, pp. 54f 55), — ^The author reports corn commonly affected by a dis- 
ease producing purple spots and blotches on the leaf sheaths. Dead pollen 
grains and pollen sacs are found within the leaf sheath, and tliese are con- 
sidered to act as media for the development of saprophytic organisms, which 
later enter the leaf tissues. Sugary secretions of aphis may act in a similar 
way. 

Report of the botany division, H. W. Barre {South Carolina Sta, Rpt, 
1920, pp. 35-87). — A summary is given of work carried on In this division during 
the ye«ir, the principal investigations being a study of the influence of the 
Ijhyslcal factors on the vitality of the cotton anthracnose fungus in the seed. 
Chemicals, gases, and drying by passing currents of hot air over the seed 
have been teste<l, but so far no practical method of seed-treatment control has 
been developed. 

Work on the angular leaf spot of cotton was susi)ended due to the Inability 
of securing infected sml, but the treatment with sulphuric acid has proved 
satisfactory in tests conducted In previous years. 

The author states that the cooperative breeding work with wilt-resistant 
cotton has been carried to a point where it is tliought that farmers and cotton 
breeders can maintain the purity and resistance of the varieties developed by 
the station. As a result the station has discontinued further efforts along 
this line. 

Potato diseases, A. Frank (Washington Sta„ West Wash, Sta. Mo. Hut, 8 
(1920) t No. 9f pp. 140-142, flg. i).— A description is giv(*n of the j>otato scab due 
to Actinomyces scabies, for the control of which the author r(‘com mends the 
treatment of all seed tubers with formaldehyde or mercuric chlorid solutions, 
the avoidance of the use of fertilizers or other substances known to favor the 
growth of scab organisms, and the practicje of rotation in potato growing. 

A histological and physiological study of the bacterial vascular disease 
of potato tubers, F. Strai^Ak (Centbl. Balct, 2. Abt., 4S (1918), No. 24- 

25, pp. 52O-54S, figs. 2). — In a detailed account of this bacterial vascular disease 
of potato tubers, it is stated that most of the more resistant varieties show a 
relatively thick skin, low water content, and high sap acidity, susceptibility 
being associated also with high content of dry substance. 

Raising phloem-necrosis and mosaic free potatoes, and a sonree of in- 
fection whose nature has not yet been elncldated, J. O. Botjes (Phyto- 
pathology, 10 (1920), No. 1, pp. 4S, 4^)- — ^The author describes a method for 
raising potatoes free from phloenr necrosis and mosaic, in which the selection 
of seed potatoes from healthy plants, wide si>acJng of the rows and of plants 
in the rows, and the roguing of all diseased plants are recommended. 

Studies with Macrosporium from tomatoes, J. Rosenbaxtm (PhytopathoU 
ogy, 10 (1920), No. 1, pp. 9-22, pis. 2, fig. 1). — A report is given of investigations 
on the early blight or “nail-head” spot of tomatoes conducted by the author 
in Florida, and supplemented by observations on winter-grown tomatoes In 
Washington, D. C., and New Jersey and a study of specimens received from* 
Texas, Louisiana, Tennessee, and Maryland. 

It was found that inftn^tlon on tomatoes resulting in typical nail-head spots 
takes place without previous injury to the fruit. The Infection, however, takes 
place only on immature fruit when not more than 6 in. in circumference. 
Experimental shipments of winter-grown tomatoes together with artificial inocu- 
lation experiments on tomato fruit have shown that the spots do not originate 
in transit on mature fruit picked from* an Infected field, but that immature 
fruit picked from an Infected field and shipped without delay may develop 
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the spots In transit. The disease does not spread from one Infected fruit to 
another during transit. 

Isolations made from numerous diseased tomato fruit, stems, and leaves 
have i^own that the same kind of a lesion is generally produced by the same 
Macrosporlum, and a comparison of the species appearing on the tomato with 
that on the potato Indicates that typical nail-head spots are caused by a 
Macrosporium that differs specifically from M, soiani from the potato. The 
author considers that the species on the tomato should be referred to as 
Af. tomato, 

A stem disease occurring In Delaware and a fruit rot of tomatoes in New 
Jersey are said to l)e caused l)y a Macrosporium which resembles M, sotani in 
culture, in morphology, and in pathogenicity. 

Btrifie disease of tomatoes, S. G. Paine and W. F. Bewley (Jour, Min, Agr, 
[London], 26 (1920)^ "No. 10, pp, 998-1000). — ^Tomato stripe causes much loss in 
various localities. The plants are generally attacked underground, the or- 
ganlvsni (closely related to or Identical with Baoillua lathyri) traveling through 
the stem in parts adjacent to the vascular bundles and rarely appearing in 
the wofMl eleiirents theni.selves. From the pith the disease passes by way of the 
medullary rays to tlie cortex, forming lesions in the outer cells and causing 
sunken furrows to form at the surface. 

Varieties differ as regards susceptibility. Manurial treatment has consid- 
erable Influence In this regard. Lack of potash and exci'ss of iiitri»gen h)wer 
the resistance of the plant to the organism. Seed from an infected area may 
contain the bacteria In the glairy seed covering, even when the entire fruit 
showed no sign of tlm disease, and in this way the soil and crop may be in- 
fected. 

Pruning may lead to recovery of a partly dis<*ased plant Improvement of 
conditions, so as to produce more hardy development, may check the disease 
and give a crop of sound fruit. 

llosuHs of apple blotch control in southern Ohio, F. TI. Beach (Boosier 
Ifort., 2 (1920), No. 5, pp. 5-P).'--^Apple blotch was reixu'ted for 1910 in 7 Ohio 
counties, for 1911 in 10 counties. The disease has Increased continuously 
since that time in prevalence, being known at present in about 00 of the 88 
counties in Ohio. It seems to have spread from the southwestern part of the 
State and now constitutes a real menace to apple growing throughout this sec- 
tion. On account of a number of susceptible varieties, which are named, and 
the special attention required for its control, Uie number of trees lost is con- 
siderable. 

An account of experimentation states that satisfactory control of severe cases 
of blotch on the most susceptible varieties was secured in the season of 1919 
with 3:5: 50 Bordeaux mixture applied 2, 4, G, and 10 weeks following the fall 
of the petals. It appears that 2- and 4-woek sprays were most helpful in clean- 
ing up severe cases of blotch on sus(*eptU)le varieties. Complete covering of all 
surfaces of fruit, foliage, twigs, and new growth is essential to satisfactory 
control of the disease. Dormant pruning designed to open up thick portions of 
the tree and to eliminate dead and cankered wood iKirmits thoroughness of 
later sprayings with corresponding blotch control. Trees severely infected 
with blotch cankers and making i)oor growth are usually benefited greatly by 
application of a fertilizer* containing a quickly available source of nitrogen, 
such as nitrate of soda, when applied shortly before the opening of the blooms. 

Dry lime sulphurs do not control apple scab, W. C. DtrrroN (Michigan 
8ta, Quart. Bui., S (1920), No. 2, pp. 55-69, figa* 3). — A report is given of spray- 
ing experiments in which the relative efilclency of standard liquid lime sul- 



644 


BXPBBIHEKT STATIOH BEOOBD. 


{Vol*44 


phur, lime-sulphur paste, and dry lime sulphur used in varying proportions 
were compared, three applications being made, the first when the blossom buds 
had separated in the cluster, the second Just after the petals had dropped, 
and the third two weeks after the second application. All spraying was done 
with spray guns. The results of the experiment are tabulated, from which 
It appears that in every test the dry lime sulphur failed to control apple scab 
as well as did the liquid lime sulphur. Dry lime sulphur and barium tetrasuh 
phid are not recommended for use in Michigan for the control of apple scab. 

Composition of normal and mottled citrus leaves, W. P. Kklley and A. B, 
Cummins {Jour. Agr. Reaearch [U. S.], BO {1920), Jfo. S, pp. 161^191 ), — In a 
contribution from the California Experiment Station the authors give some 
results of a study of the nutrition of citrus trees as related to the condition 
known as mottle leaf. Analyses haye been made of all parts of sound and 
affected trees, but the present paper deals principally with the results of a 
study of the leaves. Orange, lemon, and grapefruit leaves were collected at 
various stages of development and analyzed, and in addition studies were made 
of the composition of the sap of the orange leaves. 

It was found that the composition of orange leaves changes rapidly as growth 
takes place. As the leaves approach senility just preceding tlie time of normal 
dropping, notable amounts of potassium and nitrogen are translocated to the 
stem or other portions of the tree. A part of the phosphorus used is said to 
leave the leaf sometime preceding the period of normal maturity. Lemon and 
grapefruit leaves behave in a somewhat similar manner. 

The composition of mottled citrus leaves was found widely different from 
that of the normal leaves, the difference lying mainly in the smaller calcium 
content and the greater content of potaasium and phosphorus. The sap of a 
normal orange leaf was found to become incretislngly concentrated and acidic 
as growth proceeded. When the leaves were mature the sap was e8i)eclally 
rich In calcium and found to contain fully twice as much of this element as of 
potassium. The sap of mottled leaves was found to contain subnormal amounts 
of calcium and fully twice as high concentrations of potassium and phosphorus 
as normal leaves. Limited studies of leaf spurs on citrus trees are said to 
indicate that their composition varies from the normal in much the same way 
as the leaves. 

As a result of the authors* investigations it Is considered that mottled citrus 
trees are deficient In calcium, but the cause of the subnormal content of calcium 
can not be definitely stated. It is tliougbt that as mottled leaves sometimes 
appear on trees that have been injured by alkali, possibly alterations in per- 
meability have been brought about by the presence of excessive concentrations 
of salts, or possibly some toxic substance may have prevented the roots from 
taking up normal amounts of calcium. It Is considered that should further 
studies prove that mottle leaf is a result of an inadequate supply of available 
calcium, the lack of chlorophyll and its disappearance from the localized areas 
of the leaves will probably be found to be an indirect rather than a direct effect 
of the shortage of calcium. 

Causes for the production of pathological xylem in the injected trunks 
of chestnut trees, 0. Kumboud {Phytopathology, 10 {1920), No, 1, pp, 
pU, S).-- The author reports an examination of tree trunks injected with 
various chemicals, and claims that frequently the two factors, mechanical sever- 
ance of vascular tissue and chemical stimulation, act simultaneously in the for- 
mation of strands of pathological xylem In the phloem region. Observation 
also shows that a mechanical obstruction In the vascular tissues results in a 
more regular formation of strands of xylem cells than when they are caused by 
chemical stimulation. 
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Black canker of chestnut, G. B. Tbavisbso (Riv. Biol,, 1 {1919), No. 1, pp, 
97-^191 ). — This Is a synthetic review of work reported by Petri (E. S. R., 
p, 554 ; 43, p. 448) on the black canker of chestnut. 

New hosts of oak root fungus in Humboldt County, [Calif.], E. O. EssiQ 
(Calif. Comn, Hart. Mo. Bui., 8 (1919), No. 2, pp. 79, 80). — ^Recent investigations 
indicate that the oak root fungus (Armillaria mellea) is to be found in practi- 
cally all sections of the State, very few trees and shrubs being exempt from 
its attacks. It is found that roots of wild hazel (Corylus rostrata calif omioa) 
and of redwood, which decays very slowly, may act as hosts for this fungus. 

Note on the dying back of sal seedlings, B. A. Smtthies (Indian Forester, 
44 (1918), No. 9, pp. 4^0-4^B, pi. 1). — ^Notes are given of a small experiment 
carried out to show the proportion of sal seedlings dying back, the period of 
their dying back, and the effect thereon of light and shade. The period and 
locality are not regarded as presenting typical conditions. Dying back under 
heavy shade, though regular and severe through both cold and hot weather, 
is followed by the appearance of new shoots, so that the final result may be 
rather advantageous than otherwise. 

Spiked sandal w^ood, 0. M. Hodoson (Indian Porester, 44 (1818), No. 2, pp. 
60-71). — The author details numerous reasons for his conclusion that spike of 
sandal is not due to fire, Zizyphus, lantana, or any other environmental fea- 
ture, but that it is an internal disorder due to some organism or else to some 
pljyslologi'tal peculiarity of the tree. Removal operations followed by recur- 
rence of spike are considered to point to some virus in the plant which is left 
in the soil on its removal. 

Is spike disease of sandal (Santalum album) due to an unbalanced cir- 
culation of sap? K. R. Venkatakama Ayyab (Indian Forester, 44 (1918), No. 
7, pp. 810-824, pi. 1), — The arguments advanced by Hole in his contribution, 
previously noted (E. S. It, 39, p. 255), in support of his view that spike in 
i8. album is due prinmrily to causes producing an unbalanced circulation of 
sap, are herein examined in view of experimentation as to such p4>sslble or 
alleged caust^s of spike as isolation of the sandal tree from all potential hosts, 
injury to the root system, girdling the tree, and exposing to evaporation sandal 
trees t)reviously buried under other foliage. Observations were made also on 
injured seriously by a violent cyclone In November, 1916, which ap- 
peared to produce unbalanced circulation of sap in sandal without producing 
spike. A very severe test depriving the sandal tree of connecting roots so as 
to prevent its drawing water supply from any of its many hosts did not develop 
spike, though it did demonstrate a remarkable degree of vitality and endur- 
ance of adverse conditions by sandal. Tests Involving exposure and Injection 
with sulphuric acid of the sandal root at various intervals, severance of all 
root attachments, and removal of haustorla and of ends of lateral roots and 
rootlets were followed by little or no change in the health conditions of the 
sandal trees. Practically the “same results were observed following the ex- 
posure of the trees to fire, to girdling, to release after being covered with 
creepers or other growths, or to any degree of storm injury. 

Spike disease of sandal, R. S. Hole (Indian Forester, 44 (1918), No. 7, pp. 
S25-S34, pl»* 9). — The author, noting points raised by Ventkatarama Ayyar in 
the article above noted, calls attention to his own view, previously stated (B. S. 
R,, 89, p. 255), that the conditions under which carbohydrates accumulate in the 
leaves and branches (supposedly conditioning spike) should be prolonged in order 
to produce that effect. Further experimentation Is Indicated as necessary to clear 
up the causation of this condition, which is considered as analogous to con- 
ditions in certain orchard trees. 
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Spike disease of sandal, R. S. Hole {Indim Forester, H (1918), No, 10, pp, 
461, 462). — A discussion is given of portion%of the contribution noted above. 

Spike disease in sandal, H. A. Latham (Indian Forester, 44 (1918), No. 8, 
pp. S70-S72). — In support of the suggestions tliat spike in sandalwood may be 
due to some such hetercecious fungus as the Uromyces, the author submits data 
with discussion. On tlie yellow flaccid leaves recently dead, he found small 
black bodies. A similar fungus was found on Zizyphus oenopUa, The new 
disease seems to have spread from Ooorg and Mysore, in accordance with the 
observation that it usually appears to have spread from a nucleus. 

Cause of the spike disease of sandal ( Bantalum album ) , O. E, O. Fisoheu 
(Indian Forester, 44 (1918), No. 12, pp. 570-575). — The author argues against 
the view tliat tire may lead to spike of sandal, and favors the view that spike 
is caused by ultraniicroscopic organisms. The possible agency of Insects is also 
discussed. 

Progress of spike investigations in the southern circle, Madras Presl* 
dency, during 1017-18, P. M. Lushington (Indian Forester, 44 (1918), No, 
10, pp, 469-460, pis, 2). — Discussion of the history and development of spike 
disease of sandal In this region shows that while isolated areas favor the theory 
of noninfection, the spread of the disease from eenlers favors the Infection 
theory. Experimentation bearing on these theories Is discussed. The progress 
of spike in individual trees has not yet been adequately studied. Seeds taken 
from spiked branches usually died, though the few that sprouted produced 
healthy sandal trees. 

Experiments at Komattlyur and Andiappanur gave results entirely opposed 
to the theory that spike is caused by an unbalanced circulation of sup. Trans- 
mission of infection over the long distances observed has not been explained, 
however. Birds, insects, or flying foxes may act as carriers, but carriage 
through other plants, such as Zizyphus mnopUa, Dodonwa viscosa, Argyreia 
ciincata, and Cipadessa fruticosa, is considered more probable. Spike develops 
more rapidly la some areas than in others, and is more rapid in seedlings 
and saplings than in older trees. May to July Is tlie most favorable portion of 
the year for its extension. Spike does not progress regularly from branch to 
brancli. The preventive measures proposed Include mainly isolation and destruc- 
tion of the trees infected. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Maintenance of the fur supply, N. Dearborn (U. 8. Dept, Agr., Dept. Ciro, 
185 (1920), pp. 12, pis, 9).— This account, which was presented at the annual 
meeting of the American Society of Mammalogists at New York City In May, 
1020, directs attention to the great commercial Importance of fur, emphasizes 
the need of maintaining the supply, which lately has been declining at an 
alarming rate, and ;x)ints out ways by which this supply may not only be 
maintained as to quantity but improved as to quality. The subject is discussed 
from the viewpoint of the farmer, to whom fur-bearing animals, if rightly 
managed, will be a source of interest and proflt. 

Index to the genera of birdsu R. C. McGregor ( [Fhilippine] Bur, 8ei., Dept 
Agr. and Nat Hesources, Pub, 14 (1920), pp. 185; rev. in Auk, 37 (1920), No, 5, 
pp. 471, 7/72).— This index gives 8,839 generic and SHbgeneric names contained 
in previous,! ists and catalogues, of which 2,221 occur in Bonaparte’s Conspectus 
of 1850 and 1805; 5,725 in Gray’s Hand-list, 1809-1871; 5,380 in the Catalogue 
of Birds of the British Museum, 1874-1895; 3,073 in Sharpe’s Hand-List, 1899- 
1909 ; 5,585 In DuBois’s Systenm Avium, 1899-1904; and 2,737 in Riclunond’a 
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three supplements to Waterhouse. This Index will facilitate the location of any 
generic name in the volumes that are constantly used by workers in taxonomic 
ornithology. The review is by W. Sftone].’ 

Pood habits of seven species of American shoal*water ducks, D. C. M Ab- 
bott {XJ, S, Dept, Agr, Bui, 862 (1920), pp, 67, pis, 7). — This bulletin, the author 
of which was killed In action at the battle of St. Mihiel, in September, 1918, 
presents a technical study of the food habits of seven species of American shoal- 
water ducks, viz, tlie gadwall (Chaulelasmus streperus), the baldpate (Mareca 
americana) , the green-winged teal (Ncttion carolinense) , the blue-winged teal 
(Querquedula discors), the cinnamon teal (Q. cyanoptera), the pintail {Dafila 
aeuta), and the wood duck (Aix sponsa) ; and includes a brief note on the 
European widgeon (M. peuelope), which is a straggler in the United States. 

The vegetable food preferences exhibited serve as a guide to certain wild- 
diiek foods that may be propagated when it Is sought to Increase the numbers 
of these valuable game ducks either in the wild state or in domestication. The 
items of animal and vegetable food.s Identified in the stomachs of the ducks and 
the number of storiiach.s In which found are presented In tabular form. 

Adilitional information on wlld-diick foods has been given in Bulletins 205 
(E. S. n., 33, p. 251) and 4G5 (E. S. R., 36, p. 753), and food habits of three 
other .si)ecies are treated in Bulletin 720 (E. S. R., 40, p, 254). 

Economic value of the starling in the United Statt^s, E. R. Kalmhach and 
I. N. (lAimiKLSON (JJ, S, Dept. Agr. Bui, 868 (1921), pp, 66, pis 4, figs. 5). --This 
is a report of investigations of fiturnus vulgaris by the Bureau of Biological 
Survey, which were commenced in the spring of 1916. This bird apptnirs to 
have become established as the result of introductions Into Central Park, New 
York City, from Europe, in 1890 and 1891. By 1916 It had spread as far as 
southern Vermont and New Hampshire, as far west ns Oneida County, N. Y., 
and into eastern Pennsylvania and eastern Maryland. 

During the investigation a total of 2,466 well-filled stomachs was secured for 
examination, of which 309 were of nestlings. Of these stomachs, 1,250 were 
collecttHi in Connecticut, 814 in New' Jersey, 269 in New’ York, 02 in Pennsyl- 
vania, 43 in Massachusetts, 27 in Rhode Island, and 1 in Delaware. Tliere 
were also gatliered 100 additional stomachs only partially tilled with food. A 
list of items identified in the food contained in these stonundis and the number 
of stomachs in which each was found is appended. 

** Examination of 2,157 stomachs of adult starlings showed that 57 per cent 
of the annual food w^as animal and 43 i)er cent vegetable. During the months 
from April to November, inclusive, excepting July, animal mutter made up more 
than hdlf the food, the maximum being taken In April and May (91.22 i)er cent 
and 94.95 per cent, resimctively). In July, wdth the great ahuiidance of mul- 
berries and cherries offering an unlimited supply of luscious fruit, of the 52.67 
per cent vegetable matter taken, nearly all, or 50.74 per cent of the total, con- 
sisted of those tw^o items. In February, animal food dropped to the lowe*st 
point In the year, 28.17 i>er cent. The average, however, for the four winter 
months from December to March was 31,5 per cent.” 

**As an effective destroyer of terrestrial insects, iucludlng such pests as 
cutworms, grasshoppers, and weevils, the starling has few equals among the 
bird population of the northeastern United States.” ” Of the total yearly 
food of the adult starling, 41.55 per cent is composed of Insects, a greater pro- 
portion than Is shown In the food of most of our native birds of similar 
habits. . . . 

“Ciompared with the 388 stomachs of adult starlings collected in May and 
June, it is found that the percentage of animal matter eaten by nestlings is 
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somewhat greater, 95.06 per cent in place of 82.36. By far the largest animal 
item consisteil of caterpillars, which along with a few moths and a cocoon or 
two, formed 38.21 per cent of tlie food of young starlings and were present 
in 274 of the 325 stomachs examined. ... It is apparent that the habits of 
the young materially raise tlie starling's economic status In the early summer 
months. . , , 

“Most of the starling’s food habits have been demonstrated to be either 
beneficial to man or of a neutral character. Furthermore, it has been found 
that the time the bird spends in destroying crops or in molesting other birds 
is extremely short compared with the endless hours it spends searching for 
insects or feeding on wild fruits. Nevertheless, no policy would be sound which 
would give the bird absolute protection and afford no relief to the farmer 
whose crops are threatened by a local overabundance of the species. Conse- 
quently, the enactment of laws that afford protection to the starling, except 
when it is actually doing or threatening to inflict damage, appears to be the 
wisest procedure. With its ready ability to adapt itself to new environments, 
the starling possesses almost unlimited capacity for good, but it is potentially 
harmful in that its gregarious habits may abnormally emphasize some minor 
food habit which would be indulged in at the expense of growing crops. The 
Individual farmer will be well rewarded by allowing a reasonable number of 
starlings to conduct their nesting operations on the farm. Later in the season 
a little vigilance will prevent these easily frightened birds from exacting 
an unfair toll for .services rendered.” 

Entomology, C. T. Vobhiks (Arissona ^ta. RpU 1919, pp. ^37, 438).— This is a 
brief statement of the work of the year. The principal activity during the 
summer and autumn months consisted in investigations of grazing range 
rodents, with special reference to the large kangaroo rat (Dipodornys specta- 
hiUs), and of the distribution of the Arizona wild cotton and the native boll 
weevU which lives upon it, with special reference to the possible future bearing 
upon tlie extension of the area of cultivated cotton up tlie Santa Cruz and 
Rillito Valleys. A small beetle, provisionally identified as Blapstinm pimalis, 
was a source of Injury to cotton at the Mesa Experiment Farm due to its feed- 
ing, just below the surface of the soil, on the seedlings as they emerged from 
the ground. The corn-stalk borer mentioned In the previous report is said to 
have been identified as Diatrwa lineola, a species not hitherto regarded as an 
economic Insect. 

[Report on entomological work in British Guiana in 1918J, G. E. Bod- 
kin (Brit, Guiana Dept, 8ci, and Agr, Rpt., 1918, pp, 54-32). — ^ThJs report deals 
with the occurrence of and control work with the more Important Insect 
enemies of crops. 

Report of the entomological section. C. R. Wimshubst ([Mesopotamia] 
Agr, Dir, Admin, Rpt,, 1919, pp, 33-41 )• — This report by the Government ento- 
mologist of Mesopotamia records the more important insect pests of the year 
occurring on dates, cotton, wheat, peach and nectarine, etc. 

Wild hawthorns as hosts of apple, pear, and quince pests, W. H. Wxix* 
HOUSE {Jour, Boon, Ent,, IS (19B0), No, 5, pp, 388-33i).— A brief account Is 
given of the more Imporant insects which now develop on Crattegus, or haw- 
thorn, but which may later attack cultivated fruits. 

The squash bug, F. M. Wadley {Jour, Boon, Bnt., IS (1920), No, 5, pp, 416^ 
425).— This is tt report of studies of the squash bug by an agent of the Bureau 
of Entomology, U. S. Department of Agriculture, at Wichita, Kans., during the 
years 1916^1918, and at Muscatine, Iowa, in 1919. The studies relate to its 
development, seasonal history, natural checks, and control. 
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The southern screen stink bugf in Florida, C. J. Drake (Fla, Plant Bd» 
Quart. Bul,f 4 (1920) ^ No. 5, pp. 41-9i, figs. SS ). — This is a summary of the 
present status of knowledge of Neza/ra viridula h. in Florida, based upon a re- 
view of the literature and investigations conducted at Gainesville, Fla. The 
author deals with its history, classification, distribution, food plants, nature 
of injury, economic importance, life history and habits, and natural and artificial 
control. It is an important enemy of garden, truck, soiling, and cover crops, 
and in fall and early winter sometimes becomes a serious pest in cltims groves, 
feeding especially upon the fruit, young seedlings, and young shoots of the older 
trees. Similar infestations have been reported for pecan groves. 

At Gainesville hibernation is imperfect, about one-half of the Individuals re- 
maining upon succulent plants In the field throughout the winter months. 
Eggs have been found outdoors the second week in April and as late as Decem- 
ber 12, being deposited in clusters, mo.stly on the underside of the leaves, as 
many as three clusters, with a total of 212 eggs, having l>een deposited 
by a single female. The minimum period of Incubation was 4 days and 
the mininiuin time for the completion of the five nyinphal instars 24 days, or a 
total of 28 days from ovliK)sltIon to the api3earance of the adult. The records 
indicate that there are about four generations annually at Gainesville, and prob- 
ably five in the southern part of the Stale. 

Of its r>redaclons enemies, the Florida predacious bug (Euthgrhynchus 
floridanus is the most important. Two undescril)ed egg parasites, which were 
not common at Gainesville, have been reared, also three parasites of the adults. 
Of 800 Individuals collected in the field during the latter part of May and the 
first of Juno, 38 p(»r cent were killed by two dipterous parasites, of which 31 
per cent were destroyed by a tachiuld (Trichopoda pennipcs) and 7 per cent 
by a sarcophagid (BarcopMga Hernodontis) . When valuable garden and truck 
crops are heavily infest(»d, hand collection seems to be the best control 
method. In severe infestations In citrus groves collection by largo nets can 
be done successfully and profitably, as described by AVatson in an account 
previously noted (E. S. R., 39, p. 557). 

A list is given of 37 references to the literature cited. 

Tnjiiries in beans in the pod by hemipterous inserts, I. IM. ITawley (Jour, 
Econ. Ent., IS (1920). No. 5, pp. JflS, 4 I 6 . pL 1 ). — Injury to beans in New York. 
varying from elrcular depressed areas w’lth a dark spot in the center to ragged 
holes In which the bean coat is badly ruptured, to which scars the name “ dim- 
ples has been applied, has been found to be due to the feeding of Adclphocorua 
rapidus Say. The seed is stunted when punctured, and the growth around the 
injured portion produces the dimple. The spined tobacco bug (Emchiatm 
mriolaHus P. deB.) and the tarnished plant bug are said to produce pits in 
beans also. 

The life history of the potato leaf hopper (Empoasca mall Lc B.) , F. A. 
Fenton and A. Haktzell (Jour. Econ. Ent, 13 (1920). No. 5, pp. i00--Jf0H, flg. 
1 ), — ^Thls is a report of biological studies conducted at Ames, low^a. The 
authors have found the life cycle, from oviposltlon to adult, to be as low as 34 
days during July, with a maximum of 40 days in Septentber and October. 

Control of the potato leaf hopper (Fmpoasca mall "Le B.) and prevention 
of hopperburn, J. E. Dudley, ,ir. (Jour. Econ. Ent, IS (1920). No. 5, pp. 4 O 8 -- 
Wt pi. 1 ). — The author, an agent of the Bureau of Entomology, U. S. Depart- 
ment of Agriculture, reports upon field observations of this pest in Wisconsin 
and the results obtained In control work. Kerosene emulsion, nicotine sul- 
phate, and Bordeaux mixture were tested, Bordeaux giving by far the best re- 
sults in leafhopper control and disease prevention. While Bordeaux combined 
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with nicotine gave better results than when used alone, the excellent results 
secured by Bordeaux used alone renders it doubtful whether a combination 
will be necessary. 

New parasites for leaf hopper found, F. A. G* Muir (Hmolulu Siar-Bul; 
also m La, Planter, $5 (J920), No, 16, pp, 251, 252, fiffs, 2), — The carabid beetle 
Drypia australis, which devours the young and adults of the sugar cane leaf* 
hopper (Pcrkinsiella saccharidda) in Australia, was introduced into the 
Hawaiian Islands in 1919. The author has discovered in investigations in 
sugar cane fields in northern Queensland that egg parasites are not of first 
importance in keeping the leafhopper in check, but that the principal agent is 
Cyrtorhinus mundulus, a small hemipteran which feeds upon the contents of 
the eggs of the leafhopper. This predacious bug can withstand tlie cyclonic 
storms that periodically sweep over northern Quetmsland and also Uie droughts 
that at times visit that district, and should therefore be able to stand the much 
milder conditions obtaining in the Hawaiian Islands. This predator has been 
introduced and is now being reared In Hawaii, several large colonics having 
been liberated and the young of the next generation discovered. 

On a reaction of the micronucleocj’tes of brown-tail moth caterpillars 
Infected by the Bacillus melolonthm liquefaclens, A. Paiixot {ComyL Rejid, 
Soc, Biol, [Paris], 88 {1920), No, 15, pp, 615-617), — A toxin forniod by this 
bacillus appears to bring about a marked protoplasmic reaction of the niieronu- 
cleocytes in the blood of the brown-tail moth caterpillars. The niajority of 
tlie mlcrouucleocytcs resist the action of the toxin and more or less qul(‘kly 
regain their normal aspect. The toxin is very sensitive to the action of heat, 
being almost completely destroyed by prolonged heating at a temperature of 
53 to 55" 0. 

Catalogue of the l^iCpidoptera Phalamm in the British Museum, 111. — 
Catalogue of the Lithosiadm (Arctiante) and Fhahrnoididm In the collec- 
tion of the British Museum, G, P. Hampson {Lmidon: Printed by Order of 
Trustees [British Mus.], 1920, voL 8, Buy. vol 2, pp. XXiri^6J9, flys, 112; 
1920, vol, 3, t^up, vol. 2, jds. 30). — ^This supplement to the Arctiida? in volume 3 
(i. e., lithoshulic) adds 25 genera and 1,215 species. The Agaristida?, for 
which the name Phalajnoididie is substituted, are increased by 7 genera and 80 
species. 

Report of entomological section, H. L. Dui'T {Bihar and Orissa Ayr. Dept,, 
E(ppt. Farms and Boi, tSects. Rpts., 1919, pp, 10-12). — This report deals particu- 
larly with investigations of an effective braconid parasite of AyroHs ypsilon, 
which belongs to the genus Miciogaster. 

This parasite increases rapidly, and by Decenihcr parasitizes from 30 to 70 
per cent of the second or destructive brood of the caterpillar pest. As wllh its 
host the parasite is active in winter, and its life history has been cimijiletely 
worked out at Sabour. In January and February the egg and larval stages 
were passed in a period of 25 days, after which time tlie period is gradually 
reduced to 17 days Jn March and to 12 days in April. It testivates In the pupal 
stage. In control work with A. ypsilon a large number of the moths were col- 
lected by means of trapa 

Observations on the structure and coloration of the larval corn earworm 
(Ohloridea obsoleta) , the bud worm (O. virescens) , and a few other lepl- 
dopterous larvte, II. Garman (Kentucky Sta, Bui, 227 (2920), pp, 55-84, Pl9, 
12, figs. 3). — In this bulletin the author considers the microscopic structure of 
the cuticle of larval Noctuida?, the set® and punctures of larval C, obsoleta and 
C, virescens compared with those of a few other genera, the microscopic setae 
of Chloridea and related genera, setae of larval PhlegethontiuB sexta compared 
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with those of Chloridea, the spiracles of larval C. ohsoleta and (7. virescen$, 
the recently hatched larva of C. ohsoleta^ the pigment pattern in the larval 
corn earworm and related insects, the true colors of larva* of C, ohsoleta and 
0. virescens, the differences in color between larval C. ohsoleta and 0. vireseens^ 
examples showing the extent of variation in larva? C. ohsoleta^ examples show- 
ing the extent of variation in larval C. iHrcscens, a summary of differences be- 
tween larval C. ohsoleta and C. viresems, the phlox-eating Chloridea ((7, 
phloxipliaga) , and the genus Chloridea. 

Broom corn, the probable host in which Byrausta nubilalis Hiibn. 
reached America, If. E. Smith (Jour. Eeon. Ent., 13 (1920) ^ No. 5, pp. 4^5- 
Evidence is presented by an agent of the Ihireau of Entomology, U. S. 
Hepartment of Agrh'ullure, to show that the European corn borer was prob- 
ably introduced in Austro-Hungarian broom corn rather than in hemp, as pre- 
viously supi)osed. 

Some studies on the effect of arsenical and other Insecticides on the 
larvae of the oriental peach moth, A. Peterson (Jour. Eeon. Ent., 13 (1020), 
No. 5, pp. S91--30H ). — The studies hero rc'jiortecl were conducted by the New 
Jorstw Experiment Stations during the seasons of 1938 and 1939. 

The rH*st occurs in several localities in the State, being particularly abun- 
dant in orchards al>out Ked Bank and Now Brunswick. In an orciiard near 
Middletown, N. J,, some of the trees had over IK) per cent of the twigs injured 
in 1938, while in 3910 the infestation was approximately 50 per cent less. Twig 
injury to peach tret's has been observt'd to be most severe during the lirst 
throe years after the trees are set out, while in orchards of five yt'urs or more 
twig injury is not serious. The lirst larval injury to twigs in 3919 was oh- 
served the first week in June, the first fruit injury the last week in June, and 
the last fruit infestation on September 30. Fruit injury to peaches has seldom 
exceedc^d 30 per cent in any orchard in the State, and in most orchards is much 
less. The post has also been olhserved in the State attacking the fruit of 
apple and quince trees. 

During 1918 a numher of infested tnn'S were sprayed with arsenical mix- 
tures of varying strengths, but in no case was there a reduction of more than 
r>0 per cemt In the number of infested twigs, and on some trees the number was 
not appreciably reduced. The data obtained during 3918 relating to the effect 
of arsenicals and other liquid s]»rays on iarvie of various sizes, wlien they are 
placed on tender growing peach twigs and on immature fieaclies that have been 
thoroughly coated with the spray and du.st mixtures, are repoi'ted in tabular 
form. In spraying experiments with twigs one or more larva' were able to 
penetrate any of the coatings put on new peach shoots and safely reach the 
center of the treated twig. None of the arsenical si)rays iistxi stopped the 
larvtse from entering, though in a few instances some of the larvm seemetl to be 
repelled by the poisoned material. 

The results obtained In dusting experiments show a very small percentage 
of kill* A very small i>ercentage of the 2-4 mm. and 5-0 mm, larvm and none 
of the 7-9 mm. larvte were killed by lead arsenate following application to 
Immature peaches at the rate of 2 to 4 lbs. to 50 gal. of water with the 
addition of casein-lime, 2 lbs. to 50 gal., as a spreader. All larvfe smaller 
than 4 mm. in length were killed when placed on fruit coated with a fine dust of 
lead arsenate 1 part and liydrated lime, 5 parts, or lead arsenate 1 part and 
finely ground sulphur 1 part. A comparison of the oxfieriments where twigs 
were used with those where peaches were used show the best killing results 
to have been obtained In the fruit series* 
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Tho Anopheles and anopheline waters of Southern Flanders, A. D. Pe^l- 
CJOCK {Parasitology, 12 (1920), No, 5, pp, 2S4--251, flgs, “The commonest 
ftnopheline mosquito in the area is A. macuUpennis. The proportion of anophe- 
line waters in this area reached 14 per cent, i. e., one pool in every seven is 
anopheline. The number of anopheline waters per square mile reached five. 
The proportion of anopheline waters with numerous larvse reached 25 per cent. 
The degree of anopheline infestation appears to he low absolutely, and in com- 
parison with conditions in subtropical countries very low. Two districts, 
Moulle and Arques, are exceptionally highly infested for this area. All winters, 
particularly those with vegetation consisting of grass or algsc, are sust)ects. 
An epidemic of malaria is unlikely in this area. Military exigencies permitting, 
the problem of controlling anophelines in the area ought not to be difficult/’ 

Malaria at home and abroad, S. P. James {London: John Bale, Sons d 
Danielson, Ltd., pp, Xl-\-2S4, pi 1, figs. 104) > — Included in this work are ac- 
counts of the study of mosquitoes, their habits, the detection of the malarial 
parasite in the mosquito, etc. 

Observations on malaHa by medical officers of the army and others, 

edited by R. Ross {London: [Gt Brit.] War Off., 1919, pp. $42, pis. 2S, figs. S).-^ 
Included in this publication are Practical Notes on Mosquito Surveys of Camps 
and Barracks during 1917 and 1918, by A. C. Parsons (pp. 95-131) ; A Short 
Report on the Antimalaria Campaign at Taranto during 1918, by J. C. Robert- 
son (pp. 149-177) ; and Rei)ort on Indigenous Malaria and on Malaria Work 
Performed In Connection with the Troops in England during the Year 1918, by 
A. Macdonald (pp. 178-258). 

Field experiments for the control of the apple maggot, G. W. Hkkktok 
{Jour. Econ. Ent., IS {1920), No. 5, pp. 384S88). — Cooperative field experiments 
conducted in New York during the season of 1919, under the author’s direction, 
are said to corroborate the early results obtained by Illingworth (E. S. R., 29, 
p. 560). In tests made in one of two orchards near Klnderhook, N. Y., the first 
on July 3 and the second spray on July 17 and 18. In the other orchard the fii’st 
spray, consisting of 6 Ihs. of arsenate of lead to 100 gal. of water was ai)pnod 
on July 3 and the second spray on July 17 and 18. In the other orchard the 
first spray, consisting of 3 lbs. of powdered arsenate of lead to 100 gal. of water, 
was applied on June 30 and tho second on July 17. The results obtained were 
entirely satisfactory, there being a marked reduction in the percentage of mag- 
got-infested applea It was found that thorough spraying is necessary for the 
most successful control of the pest. 

Catalogue of Oriental and South Asiatic Ncmocera, E. Brunei'ti {Indian 
Mus. Reo., 17 {1920), pp. [4] +S00).— This catalogue, preparation of which ex- 
tended over several years, includes an index to the genera and species. 

Bionomics of house flies, I-III, P. R. Awati and C. S. Swaminath {Indian 
Jour. Med. Research, 7 {1920), No. 3, pp. 548-567, figs. 2). — Three papers are 
here presented as follows ; Outdoor Feeding Habits of House Flies with Special 
Reference to Musca promises {angustifronsf), by P. R. Awati (pp. 548-552) ; 
Attraction of House Flies to Different Colors, by P. R. Awati (pp. 553-559) ; 
and A Preliminary Note on Attraction of House Flies to Certain Fermenting 
and Putrefying Substances, by P. R. Awati and 0. S. Swaminath (pp. 560-567), 
The investigfitions have led to tlie following conclurtons : 

**M. divaricata {nehulof) is most abundantly found in dwelling houses, 
sweetmeat shops, hotels, on stale human feces, and on human feces mixed with 
other matter. M. promisea {angustifronst) Is mostly attracted to fresh human 
feces. It is also found in sweetmeat shops, though in comparatively small 
numbers. 
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House flies do respond to different colors. Whether this is a true color 
preference or dependent on relative intensity of the colors has not yet been 
investigated. Yellow has the greatest attraction, red and violet the least; 
blue, green, and orange are intermediate. There is no evidence forthcoming to 
show that females and males are differentiated in any marked degree in their 
response to various colors. Kesponse to colors by house flies is identical by 
day and by night. 

“ Some strong-smelling substances connected with putrefaction, such as am- 
monia, sulphuretted hydrogen, smelling organic compounds of phosphorus, etc., 
may be necessary to attract flies before they approach what is otherwise a 
satisfactory food. Alkalinity or acidity of a fermenting or putrefying mixture 
has nothing to do with attraction of flies. In none of the substances have 
house flies laid eggs.** 

The prevalence of Phormia azarea Fallen (larva parasitic on nestling 
birds) in the Puget Sound region and data on two undescribed flies of 
similar habit, O. E. Plath (Ann. Bnt. Soc. Amer.^ 12 (1919), A'o. Jt, pp. 575- 
58i). — ^Tliis is a report of investigations made in the region of Seattle, Wash., 
from June 15 to August 1, 1918, In contlnnaticn of those made in the San Fran- 
cisco Bay region, previously noted (E. S. R., 40, p. 647). 

Fifty-four bird’s nests were examined containing nestlings belonging to 10 
different species, of wliicb 33 nests were infested by larvce of P, azurea, 1 by 
a now si>ecies described by C. II. T. Townsend as P. metallioa (x>p. 379, 380) 
and {» by those of a new sr^ecles described by J. M. Aldrich as Ilylemyia nidi- 
cola (pp, 3S0, 381). The 33 nests infested by larvae of P. aznrea contained 111 
nestlings, only 2 of wlilch dit‘d. The nest infested by larvae of P. metallica, 
containing 3 nestlings of the western robin, was found to contain 26 larvae. 

The effect of infestation by II. nidicola appears to be very different, 4 of 
these nests containing only the bones and feathers of 9 nearly full-fledged 
nestlings. From these 4 nests 283 p\ipae were taken, nearly all of which later 
hatched. The remaining 2 nests infested by larva; of H. nidicola were those 
of a cliff swallow and a yellow warbler and contained 1 and 5 dead nestlings, 
respectively. Fifty-nine liirvje were picked from the outer surface of the 6 
dead birds. While none of the 6 nests infested by larva; of H. nidicola con- 
tained any living nestlings when discovered, judglpg from the small number 
of dead birds foun<l in most of the nests it appears possible that some of the 
nestlings may have survived. As regards the relation existing between the 
dead nestlings and the presence of the larvse of 11. nidicola, the author sug- 
gests that the young birds may have died from some other cause and that 
the adult flies were then attracted by the odor of decomposing nestlings to 
deposit upon them, or that the flies deposited on or near tlie young birds while 
the latter were still alive, the larva; subsequently causing the death of the 
nestlings by penetrating into their body. Since it is known that the larv® 
of cH;rtain species of flies belonging to the genera Hylemyia and Mydjea, of 
the family Anthomyidiee, attack nestling birds in Central and South America, 
it seems not an Improbable assumption that the species is a true parasite. 

A large number of a species of bug, probably Occacus (Acanthia) himndinU 
Jen., related to the common bedbug, were observed in the nests, also numerous 
flea larvaa. 

The Pacifle oak twig -girdler [Agrilus angelicas Horn], H. E. Btjkkk 
(Jour. Econ. Ent, IS (1920), No. 5, pp. 57P-554). — ^This twig girdler is a serious 
enemy of the California live oak, one of the most important and characteristic 
native shade trees of the coast valleys of that State. In an account of this 
pest in 1914 by Childs (E. S, R., 31, p. 60), it was referred to as A. poUtua Say, 
41932^—21 6 
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from which it Is Quite distinct. This or a very similar species Is said to live In 
tl^e manzanita and the madrone in the Sierras and coast valleys of central 
Oalifornia. 

The folJowlng host plants have been determined : California live oak, Interior 
live oak, leather oak, canyon live oak, Engelmann or mesa oak, California 
black oak, and tan oak. The species range from a few feet above sea level to 
an altitude of 6,000 ft. 

It is said to be a two-year species, there being no brood of beetles during 
the alternate year in many localities. Nine species of hymenopterous parasites 
have been reared from larval mines and pupal cells, one of which has been 
described by Cushman^ as representing a new genus and species {CryptoheU 
emtizus rufigaster Cushman) and three are new species. Pruning of infested 
twigs is said to be the best method of control that has been developed. 

Bean ladybird, W. E. Hinds {Jour. Eeon. Ent., IS {1920)^ No. 5, pp. 4^0, 
4S1), — The discovery in July, 1920, of Epilachna corrupta Muls. in Alabiuiia is 
recorded. Scouting work in August has shown it to occur throughout Jefferson 
County and to extend into adjacent counties, particularly south westward to 
Bibb County. It appears to have been first noticed in Bibb County In July, 
1918, and in Jefferson County at Birmingham in July, 1919. Tliis is its first 
appearance east of the Mississippi Biver. 

Dipping tobacco plants at transplanting time for the control of the 
tobacco flea-beetle (Epitrix parvula Fab.), Z, P. Metcai.f (Jour. Econ. Ent.y 
IS (1920) t No. 5, pp. S98-400). — ^The serious injury caused by flea-beetles to 
young, transplanted tobacco plants led to the experiments here briefly reported. 
The results obtained lead the author to recommend that the plants be dipped 
In arsenate of lead, 1 lb. powder or 2 lbs. paste, to 30 gal. of water. 

A blossom-destroying beetle on the mango, G. P. Moznette (Ela. Pluni 
Bd. Quart. Bui., 4 (1920), No. S, pp. 95-98, fig. 1). — Anomala undulata Mels, is 
a source of injury to the mango In Florida In the section of Dade County south 
of Miami. The beetle attacks all portions of the blossom spike, and in many 
instances completely girdles or cuts it off. It has also been observed defoliating 
beans at Redlands, Fla. It has been found stripping the leaves from plum and 
pear trees in Ohio, and from cherry trees in Illinois, and has been reported as 
frequently injurious to wheat and other grains in Kansas. 

The best method of control consists in the application of an arsenical spray to 
the blossom spikes. Applications consisting of 2 lbs. of either powdered arsenite 
of zinc or arsenate of lead to 50 gal. of diluted Bordeaux mixture will either 
destroy the pest or act as a repellent. 

Entomology, A. F. Conkadi (South Carolina Sta. Rpt. 1920, p. 4^)> — Obser- 
vations were made during the winter on the hibernation of the boll weevil in 
a large cage on Edisto Island. Data on the boll weevil collected during the 
year indicate that the period from emergence of the adults to oviposition 
averages 7.6 days, and the period from egg laying to the emergence of adults 
is 17.5 days, or a total of 26 days for the completion of the life cycle under 
Soutii Carolina conditions. 

Clover leaf weevil, D. G, Towkb and P, A. Fenton (V. S. Dept. Agr. Bui. 
922 (1920), pp. 18, figs. 9). — This Is an account of the status of knowledge of 
(Phytonomus) Hypera punctata Fab., based upon a review of the literature 
and investigations conducted by the authors, in large part at Lafayette, Ind. 

The species, which ranks as one of the most Important clover pests, was 
introduced accidentally into the United States from Europe, where it Is well 
known. It was first recorded as a pest In this country In 1881, when a severe 


»U. 8. Natl. Mas. Proc„ 59 (1017), pp. 5S4, 5S5. 
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outbreak occurred at Barrington, N. Y., and has spread, now occurring as far 
west as Washington, Oregon, Idaho, Kansas, and Texas. Technical dtiscrlp- 
tions of its several stages are given, which arc said to have been taken largely 
from the synopsis by Titus, )>reviously note<l (E. S. R., 27, p. 259). The 
authors’ studies show the life cycle to be one year, thus confirming the results 
obtained by Folsom (E. S. R., 21, p. 458). 

The results of the life history stmlies at Lafayette are graphically illus- 
trated in the accompanying diagram: 
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Fig. 1.' — Diagram illustrating life history of the clover-leaf weevil and indicating the 
abundanci' of the dlff(*rent stages during the season in the latitiuh* of La Fayette, 
lud. 


Feeding experiments conducted at T^afayetie to determine the amount of 
clover foliage eonsnmed by larvte in their diffenmt instars, and by the adults 
during the difterent months, are diagramnmtlcally illustrated. 

The disease cuuse<l by the fungus Eminim Mi^hfrroftpcnnn Fres. is the most 
important cluvk. Mention is made of several natural enemies, and a list is 
given of 37 birds known to ff‘i‘il on this weevil. The outbreaks of this insect 
are ('veiitually suppresse<l by the fungus disease above mentioned and, except 
In ran* cases, before serious damage is done. 

Beekeeping, A. F. Oonradi Carolina Sia. Rpt, 1920, p. 4d), — This is 

a brief summary of the work of the year with bees. Tl\e results obtained at the 
exiM^rimental apiary at (jlcmson (N>llege show the greak^hiie (»f winter i>acking 
whtai i)roperly carried <»ut. The results obtained thus mr have led t<> the recom- 
mendation that the aluminum comb he generally adopted in the State. 

The web-spinning sawfly of x^lums and sand cherries (Neurotonia incon- 
spicua Nor.), H. O. Seveiux {South Dakota Sia. ItuL 190 {1920), pp. 221-251^ 
fpH, 12 ). — The webbing sawfly, fii’st described by Norton in 1809 as l.yda in- 
eompivm, is distributed generally over South I>akota, being most abundant in 
the eastern third of the State. It has also been found in the neighboring States, 
has been reported as occurring In Massachusetts, and is a serious pest in south- 
ern Manitoba. 

The larva; are gregJirious and live and feed in webs which they spin about the 
leaves and twigs (►f their food plants. The foliage of plum trees and sand 
cheny bushes constitutes the preferred food of the pest, and such trees and 
bushes may Im? entirely defoliated during June and July. The adults make their 
apiwa ranee during tlie latter part of May or early June, and after mating each 
female lays about 46 eggs •(average of 40 females), which hatch in from 5 to 7 
days. The larv«e feed for 13 to 23 days, at the end of which time they fall to 
the ground and enter It to a depth of 1 to 10.5 in. and hollow out cells inside 
of which they pass the remainder of the summer and all of the full, winter, and 
early spring. With the approach of wanu weather they change to pupa*, and 
after 7 to 10 days the adults appear, there being but one generation a year. 
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Three parasites of this sawlly were observed, including a tachinld {Bahruchy- 
mera dcMHs Town.)t unidentified fungus, and an unidentified mite, which, as 
well as a number of predacious enemies listed, while effective, do not control 
the pest. As a control measure the author recommends the use of 1 lb. of lead 
arsenate in paste form or 0.6 lb. In powdered form for each 60 gal. of water if 
used as a spray, and 1 lb. of powdered lead arsenate diluted with 16 lbs. of air- 
slacked lime or powdered sulphur applied as a dust. The arsenical should be 
applied to the trees or bushes while the webs of the pest are still small. 

foods— HUMAN NUTRITION. 

Textbook on physiological chemistry. — I, The organic nutrients and 
their l)ehavlor in cell metabolism, E. Abderhalden (Lchrbuch der Physiolo- 
yischm Vhemie. — i. Tcilt Die Organisehen N ah run gusto ffe und ihr Vcrfialfen 
im Zellstoffwcchseh Berlin and Vienna: Urban d Boktaarzenberg, 1020, vol, jf, 4* 
ed,t rev,t pp. 177/+75i?). — This is a revision of part 1 of the textbook previously 
noted (E. S. H., 31, p. 361). 

The essentials of chemical physiology, W. D. Halliburton (London and 
New Yotk: IjongmanSj Green d Co,, 1919, 10, cd., pp, XJ-\-SZlh pl> 1* ^1 )* — 

This is the tenth revised edition of the book previously noted (E. S. R., 37, 
p. 501). 

International catalogue of scientific literature. — Q, Physhdogy. — QK, 
Serum physiology (IntcrnatL Vat Set lAL, 13 (1920), pp, y//i-j>.957-fy+ 
138+30), — This continues the series previously noted (E. S. R., 40, p. SCO), the 
literature indexed being mainly that of 1013. 

Biochemical studies on niurliie organisms. — 1, The occurrence of copper, 
W. 0. Rose and M. Rodansky (Jour, Biol, Chem., 44 (1920), No, 1, pp, 99-112), — 
Data are presented which indicate that copper is a normal and possibly an essen- 
tial constituent not only of mollusks and arthropods but of the tissues of marine 
fish as well. 

In oysters the copper Avas found rather uniformly distributed throughout the 
tissues except In the muscle, where only half as much was found as elsewhere. 
The average copper content in the oyster was 34.7 mg. per kilogram and in llsh 
approximately 2.5 mg. per kilogram. 

The Maine sardine industry, F. C. Weber, H. W. Houghton, and J. B. 
Wilson (17. 8. Dept, Agr, Bui. 908 (1921), pp, 127, pU, 23, figs. This bulle- 
tin Is a complete report of extensive Investigations on the canning of sardines 
on the coast of Maine, with suggestions for improving faulty methods, for the 
elimination of all unnecessary waste, and for the economical utilization of the 
necessary waste. Various studies in the course of the investigation have been 
previously noted from other sources, including papers by Obst (E. S. R., 40, p. 
556) and by Weber and Wilson (E. S. R., 40, p. 411 ; 43, p. 111). 

The publication is abundantly illustrated with photographs of the various 
stages of the Industry and of samples of the packed product illustrating good 
and bad conditions. A bibliography of 40 literature references is appended. 

Bacterial groups in decomposing salmon, A. C. Hunter (Jour, Baet.t $ 
(1920), No, 6, pp, 543-552).— In continuation of the investigation previously 
noted (E. S. R., 44, p. 02), a detailed study has been made of the organisms 
found in decaying salmon. 

Out of 800 cultures isolated, 48 were considered significant In that they pro- 
duced Indol or foul odors when grown in a specially prepared fish medium. On 
Identification 21 of these cultures were found to belong to the colon cloacae 
group, one resembled Bactenym atoaligenes and three JSr. fomosum^ six pro- 
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dttced pigment, and 12 not Identified to tyjie evidently belonged to a group of 
water and soil bacteria which have not been adequately studied. 

In general, the bacteria isolated were those described in the literature as 
water, sewage, and soil organisms. These, accumulating in the gills and mouth 
and on the skin of the fish, bring about a slow decomposition of the fish after 
death. 

Substitutes for sucrose In curing meats, R. Hoagland {V, S. Dept. Ag^r. 
BuL 92S {1921), pp. 28). — To determine the possibility of effecting economy in 
the use of sugar in curing meats, a series of experiments was conducted at 
three large and one small meat packing establishments on the curing of several 
classes of meats with a number of sugar substitute.s. The meats tested were 
pork and beef hams, and sweet-pickle and box-cured bacon, and the sugar sub- 
stitutes dextrose, cerelose, 70 iK*r cent com sugar, and refiners* sirup. At each 
of the plants one package of meat was cured with sugar according to Ihe regular 
practice of the establishment, and one package each was cured by the use of 
an equivalent amount of the different sugars under investigation, tlie subse- 
quent soaking and smoking being carried out according to the regular methods. 
When finished, samples of the product and of the pickle were analyzed, an<l the 
quality of the meat was te.sted by several individuals using a more or less 
uniform method of scoring, depending upon the appearance and taste of the 
fried or broiled product. 

In fbe curing of pork hams but little difference was noted In the quality of 
the hams cured with the several sugars. Sweet pickle bacon cured with the 
thre(' corn sugars was considered to be of slightly belter quality than that cured 
with cane sugar or refiners* sirup. The opinions concerning the cjiiality of the 
box-cured bacon were conllicting. The to.sts conducted by the Department 
showed little difference in quality of the bacon cured with dextrose aud cerelose 
as compared with that cured by cane sugar, while the tests condmied at two of 
the establishments showed that the product cured with cane sugar was of dis- 
tinctly better quality. In curing beef hams dextrose and cerelose ^ielde<l dried 
beef of as good quality as that obtaiued with cane sugar, wiille 70 per cent corn 
sugar and refiners’ sirup yielded products of inferior quality. 

The analy.ses of the various brines show’ed a large percentage of the sugars 
as well as the a<lded salts originally pre.sent in the new pickle to be pn‘sent in 
the old pickle, thus showing that considerable economy cun be effected by 
making use of tlie old pickle. 

“ Tlie experiments reported in this paper must be regarded us of a pre- 
liminary nature, and while the results indicate strongly that .several corn 
sugars, as well as refiners’ sirup, can be used successfully as substitutes for 
cjino sugar (sucrose) in curing meats, yet it is highly advisa))le that meat-pack- 
ing establishments con tmnpla ting the use of one or more of those substitutes first 
conduct curing tests on a moderate s<’ale before curing large quantities of meat 
with the sugar substitutes chosen.” 

Substitutes for sucrose in curing meats, R. Hoagland {Butch cm* Advo- 
cate, 70 {1921), Nos. 18, pp. 22-24,' 1^, PP- ^5)* — Rssentltilly luded above. 

Fermented pickles, K, LeFevbk {U. aV. Dept. Agr., Farmers' Bui. 1159 {1920), 
pp. 2S). — This contains a brief description of the i)roce.s.ses involved In pickling, 
together with methods that can be um\ in the home to prepare the standard 
varieties of cucumber pickles and sauerkraut, and to preserve other vegetables 
in a similar way. Tables are included of salt percentages, corresivondlng 
sallnometer readings, and amount of salt required to make 6 qt. of brine; freez- 
ing jioint of brine at different salt concentrations ; the quantity of sugar for 
each gallon of water to give a sirup of definite degrees Brix or Balling; and 
the number of pickles of various sizes required to make a gallon. 
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A bacteriological Ktudy of ripe olives, R. O. Rorenbeugkr (N, Y. Med, 
Jour,, 1J2 {1920), No. 7, pp. 222^25). — ^This Is the report of a bacteriological 
examination of over 250 samples of ripe olives, Including olives in bulk and 
canned and bottled varieties. The study was made under the auspices of the 
Dairy and Pood Commission of Pennsylvania following the outbreaks of 
botulism which have been previously noted. 

No evidence of liaeiUus hotuUnus or Its toxin was found in any of the olives 
examined, although many other organisms were present in all preparations. 
Inoculation of sterile ripe olives with a strain of /i. hotuHnns resulted, after 
anaerobic culture, iu the development of a rancid offensive odor. 

The heat resistance of spores with special reference to the spores of 
Bacillus botulinus, H. Weiss (Jour, Infect, DiHcasen, 28 (1921), No, i, pp. 70- 
92, figs, 14), — study is reported of the effect of different factors on the thermal 
dentil rate of spores of B, hotuUnus. 

A preliminary study of the thermal death rate of 16 different strains of the 
organism under the best conditions for survival, 1. e., In sheep brain medium, 
showed that the strains varied widely in thermal resistance and that spore re- 
sistance was entirely Independent of toxin development. Th(» most resistant 
strain was destroyed within 5 hours at 100*’ C., within 40 minutes at 305“, and 
within 6 minutes at 320“. 

In tile subsequent study of tlie effect of different factors on the tborinal death 
rate, the spores of a single highly resistant strain wt‘re iiswl, all fnctor.s c^xcept 
the one in question being kept constant. The results obtained may be sum- 
marized as follows: 

The more protracted the period of heating before killing of the spore the 
longer was the period reijuired for vegetation, thus showing that the lU^stt'uc- 
tion of the spore is a gradual process, probably due to gradual protein 
coagulation. A general increase in thermal resistance was noted with aging 
of the sixnes, provided the spores were in the same moist condition. The re- 
sistance of ennilsions of young spores increased, while old spore emulsions wore 
practically unaffcHted by changes In tlie number of spores present. 

Sodium chlorid lowered the thermal resistance, the rate of lowering increas- 
ing rapidly with increase in concentration of the salt. H-lon and OH-lon both 
lowered the resistance, the rate of reduction decreasing as the II- or Oll-iou 
concentration increased. The H-ion concentration was found to change rapidly 
in a medium in which B. botulinus w^as growing and ultimately to stabilize 
itself at a point near a value of pH—7.5. 

“ In applying these results to the practical problems of processing canned 
foods, it Is necessary to determine the pH value of tlu‘ material to be sterilized 
immediately before the exposure. Any delay between the determination and 
the processing may cause a sufficient change in the pH value to require a 
higher temperature or a longer period of exposure. 

♦‘In all practical processing methods u sufficient safety factor should be 
allowed. The actual time required in applying such a factor becomes rapidly 
less as the temperature of processing is increased. Thus, a 50 per cent safety 
factor applied at a processing temi>eratiire of 300® 0 ., the medium to be ster- 
ilized having u pH value of 7, would require an extra heating of 00 minutes or 
a total of 380 minutes. The same safety factor applied at a prcx^esslng tem- 
perature of 320®, the medium to be sterilized being the same, would require an 
extra heating of 3 minutes or a total of 0 minutes.’’ 

The InHiience of various chemical and physical ageueies upon BacUIhs 
botulinus and its spores. — I, Besistance to salt, 55. N. Wyant and H, NoB- 
Mington (Jour, Bad,, 5 (1920), No, 6, pp, 555-557).— In this paper, which is the 
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first of a series of studies on the resistance of B, hotulinm to various agencies, 
the effect was tested of varying concentrations (1 to 10 per cent) of salt solu- 
tion upon the growth of 19 strains of B. hotuUnus in a glucose-pork gelatin 
broth having a reaction of —0.5. The cultures were covered with a layer of 
sterile paraffin oil and cultivated at room temperature. 

Only two out of the entire number of strains failed to show growth at any 
concentration of salt from 1 to 6 per cent within 7 days, and these 2 showed 
growth at the end of 27 days. Ten cultures ghow'ed growth throughout the en- 
tire pericHl of 49 days and at all concentrations of the salt used. The.se results 
are tliought to indicate that salt Is not the inhibiting factor In the destruction 
of B. hotulinuH and its spores by pickling solutions. 

Von Pirquct’s feeding system, H. K. Fabkr (Amer. flour, DUeascs Children^ 
19 {1920), 'No, 6, pp. 478-488) , --This Is a description of the Von Plrquet feeding 
system * which was iiitrodu(?ed in Vienna early in tiie Kuropoan war and is 
said to have been widely adopted. 

The system consists primarily in comparing all foods in actually utlllzable 
calorific value to breast milk of the composition 3.7 per cent fat, 6.7 per cent 
sugar, and 1.7 per cent protein, or to cow’s milk of the coniposilion 3.7 per cent 
fat, 5 per cent sugar, and 3.3 per cent protein, the total utilizable calorific 
value being 667 calories per liter in either case. The unit of food value in the 
elaborate nomenclature worked out by Von Pirquet is the “nem” (Ntlhrungs- 
Einheit-Milch), representing the calorific value of 1 gm. of standard milk. 
This, the docinem, and the hektonem are the units most commonly used. 

The hasi.s for estimating the food n^quirements of the individual in this 
system is the area of the intestine, which is considered to be equal to the 
square of the sittiug height. Estimations of food tieeds w(*re made by observa- 
tions of the actual amounts of food consumed under various conditions of life. 
The minimum intake is defined as the amount of food recpured by an indi- 
vidual during complete rest in bed to maintain a constant body ^^('ighl ; the 
optimum intake, as the least amount of food which will permit an infant to 
X>erform his usual activities and to gain in weight and to grow at the normal 
rate, or an adult to perform his customary work while maintaining a con- 
stant weight; and tiie maximum intake, as the greatest amount of food which 
the intestinul canal can handle without injury. The minimum quota is cal- 
culated to be 0,3 n<»m times the square of the sitting height. Corresponding 
values ft»r growth, fat deposit, muscular activity, etc., are given, together with 
examples of the practical application of the system and a discussion of the 
various points considered in the original imblication. 

The Pirquet system of nutrition, P. Edelstkin and h. IjAngstein {Berlin, 
Klin, Wclmachr,, 57 {1920), Non, 35, pp. 823-826; 36, pp. 852-855). — A discussion 
and criticism of the von Pirquet feeding system noted above. 

Further contributions to the knowledge of organic foodstuffs with 
specific action, E. Abdeuiialden {P/luger^s Arch, Fhpaiol., 182 {1920), pp, 133- 
156), — The author has continued his previous studies (E. S. R., 43, p. 860) by 
further observations on the effect of feeding pigeons polisiied rice with or with- 
out the addition of small amounts of dried yeast. 

Small amounts, 0.5 gm, of the dried material, were sufficient to protect 
pigeons against polyneuritis when on a polished rice diet. If a larger 
amount (2.5 gm.) was given, however, the time elapsing after return to 
a polished rice diet before the apt^earance of symptoms of polyneuritis was 
longer. The body temperature of the pigeons on a polished rice diet was 
consistently lower than that of normal birds. The author is of the opinion that 


* Von Pirquet, C. F. : System der EniUhruag, Berlin : Julius Springer, 1917. 
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rltamins are essentially regulators of tissue metabolism of the nature of 
coferments. 

The nutritive properties of milk, with special reference to reproduction 
in the albino rat, H. A. Mattxxx and K. E. Conklin (Jour, Biol, Ohem,^ 41 
(1020), No, i, pp, 1S7-158, figa, 6 ), — In an attempt to determine whether cow’s 
milk can serve as an adequate food for the whole span of life, rats taken at 
weaning were placed on various rations consisting primarily of cow’s milk, 
fresh and desiccated. 

On fresh milk the rats made good growth until between the fiftieth and one- 
hundredth day, when decided retardation took place, particularly in the female, 
with no reproduction. The addition of yeast filtrate, wheat embryo, or iron 
cl I rate increased the rate of growth, but reproduction took place in only 
one instance and then the litter was eaten. That growth failure on the 
fresh milk was due partly to the bulk of the food, which nocessltnled lower 
intake, was shown by the more satisfactory growth of the animals on whole 
milk powder. The growth of the female, was, however, retarded after the 
seventy-fifth day, and no reproduction took place. The addition of 10 per cent 
of butter fat to the ration was without effect. 

On a ration containing 55 per cent of dry whole milk, 40 per cent of starch, 
and 5 per cent of butter fat, both male and female rats made i)rnctically 
normal growth and the females reproduced but did not raise their young. 
On a ration of 75 per cent dry milk and 25 i>er cent lactose poor growth with no 
reproduction resulted. Examination of the gonads of many of the rats showed 
a tendency of the ovaries to be much under welglit, while the testes with one 
exception were of normal weight and contained motile spermatozoa. 

'’Possibly milk is lacking botli qminUtatively and qualitatively in substances 
necessary for successful adolescent growth and reproduction, especially In the 
female, and It may contain substances that are inhibitory to the growth of an 
animal in the third or mature growth cycle.” 

A list of 42 literature references on the nutritive efficiency of the various 
constituents of milk is appended. 

The relation of vitamins to the growth of young animals, A. B. Macatt 
LUM {Roy. Canad. Inat, Trans,, 12 (1020), No. 28, pp. 175-2S7, figs, 9).— This 
paixn' includes an historical survey of the literature on Ix^rlberl and the unti- 
nenrltic vitamin, scurvy and the antiscorbutic vitamin, and accessory factors 
as related to growth ; and u detailed report of original Investigations, some of 
which have been previously noted from other sources, on growth experiments in 
rats, particularly as affected by the fat-soluble growth accessory factor, and 
on the growth-promoting substance In yeast. The conclusions drawn from the 
results obtained in this Investigation are as follows; 

“The butter fat, purified by the method of Osborne and Mendel, still con- 
tains traces of nitrogenous corai>ounds. The growth factor in the butter fat 
is unable, alone, to bring about the normal growth Increment In young animals. 
Butter fat sliows no nutritive superiority, compared to lard, in feeding ex- 
periments of short duration. In prolonged exi)eriments there is a slight im- 
provement as compared with the results obtained with lard. 

"Dried yeast preparations contain sufficient quantities of the accessory 
growth factor to sustain growing animals for a short time. For prolonged 
feeding experiments, fresh whole yeast or autolyzed yeast liquor is essential 
for the malnt(maiice of the normal growth rate. The growth-promoting factor 
can be Isolated from hydrolyzed yeast by means of phosphotungstlc acid. This 
method entails a partial diminution in the activity of the growth accessory. 
It can also be removed from autolyzed yeast with Lloyd’s reagent, but larger 
quantities are necessary than those previoudy stated as necessary for the re- 
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moval of the antineuritlc vitamin. The accessory growth factor Is similar to, 
and most probably identical with, the beriberi vitamin. Prolonged ingestion of 
the activated Idoyd reagent causes an inhibitory effect of the growth of the 
animal, due to toxic properties of the inasslmilable silicate.’* 

An extensive list of literature references is appended. 

Contribution to the biological action of accessory food substances, E, 
Fukudenbkkg and P. GYbnoy {Mumhen, Med, Wchnmhr., 67 {1920) ^ No. S7, pp, 
1061, 1062), — Attention is called to a previous publication* in which the oxygen 
consumption of calves’ intestinal cells In cow’s milk (in vitro) were shown 
to be due to the content of suspended fat droplets in the milk, and further ex- 
periments are reported in which the effect of various oils and vegetable ex- 
tracts on oxygen consumption by rabbit liver cells in Ilinger’s solution was 
tested. 

It was found that oxygen consumption was greatly Increased by the addb 
tion of from 2 to 5 lyer cent of egg yolk, linsc^i^d oil, liver oil, neutralized lemon 
Juice, the press Juice of carrots, beets, and radishes, and extracts of yt^ast, and 
tliat tills property was destroytid or greatly reduced by heating. Froju the 
similarity in properties and behavior of these substances to accessory food 
factors or vitamins, the possibility is suggested of making use of the oxidation 
reaction as a tost for the prt'sence of vitamin in food materials. 

A study of the factors wliich interfere with the use of yeast as a test 
organism for the anti iicuri tic substance, G. i>e P. Souza and K. V. McCkmiajM 
(Jour. JUol. (>hpm., /f/f (1920), No. 1, pp. — The authors have subjected 

the method proi>o.sod by Williams (E. S. R., 41, p. 670) for testing the presence 
of the aniineiirltlc vitamin to a careful examination, using various extracts 
known hy animal ex iK^r linen ta tion to contain or to he practically free from 
the vitamin in question. Irregular results obtained when the cultural condi- 
tions for each cell were as uni form as possible, and the remarkahlo elT(‘ct upon 
the growth of cells of solutions known to be practically free from this vitamin, 
such as gluco.se, digested meat extracts, and wheat germ extracts treated with 
sodinui bicarbonate and autoclaved have le<l them to conclude that “the use 
of yeast as a test organism for determining the presiUK’e or absence of th<‘ 
antineuritlc dietary factor is complicated by so many dl.snu*hiiig factors as to 
make it of little if any value.” 

A quttiititative method for the determination of vitamin in connection 
with determinations of vitaniiti in glandular and other tissue.^, F. K. 
SvvoitODA (Jour. Biot. Clicw., U (1920), No. 2, pp. 5,U-,'iril, fign. 2).-~-Thc method 
originally proposed l>y Williams (K. S. 11., 41, p. 070) for estimating vitamin-B 
by the growth of yeast cells has been siiupIUie<l and impro\ed and is considered 
to be of quantitative value. Tlie technique of tlie improved method is desca-ihed 
In detail, and the results are reported and dis<*ussed of its application in de- 
termining the relative vitamin content of the organs of internal s(‘ci*etion, dogs 
being used in most cases as the experimental animal. 

The data presented lndk*ate that the water-soluble vitamin is present In 
largo quantities in most of the organs of internal secretion which are of de- 
velopmental importance, while In general it is present in much lower concentra- 
tions in the other organs examined with the exception of the liver and kidney, 
which are high in vitamin. Tissues high In nuclear mnteral, s\ich as the 
thymus and lymph glands, were found to be low in vitandn content. The fresh 
pancreas was low In activity, a finding contradictory to the results obtained by 
Williams and by Biddy (E. S. R,, 36, p. ICO), As liydrolyzed exti*acts were used 
by Eddy and possibly by Williams, the suggestion Is made that the pancavas 


Fr^udeoherg : Jahrb. Kind^rbeilk., 91 (1920), p. 201. 
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may contain a vitamin precursor or vltamlnogen* which may be acted upon by 
acids or ferments to liberate the active growth-promoting substance. In the 
work with thyroid extracts it was found that in the concentration employed 
with the other extracts a toxic action was produced, while at low concentrations 
growth of the yeast cells was promoted. A preparation of the sciatic nerve was 
also found to contain considerable quantities of the vitamin. 

A comparison of these results with the studies of Funk and Douglas on the 
pathological changes in the glands of Internal secretion of polyneuritic pigeons 
(E. S. R., 33, p. 365) and of Emmett and Allen on rats on a diet lacking in 
vltamln-B shows that the organs most affected through lack of this vitamin 
are those In which under normal conditions the vitamin is present in largest 
quantities. The finding of vitamin in all these organs seems to indicate the 
importance of vitamin for growth or sex development.” 

The effect of cooking on the water-soluble titainln in carrots and navy 
beans, E. W. {Jour. Biol Chem., U {1920), No. 1, pp. 159-173).— This 

paper reports a study of the content of water-soluble B in carrots and navy 
beans. The carrots were cooked at 100“ G. for 30 minutes and ciiniied at 30 
lbs, pressure for 45 minutes, and the beans were cooked in three ways, in dis- 
tilled water at 300® for one and one-half hours. In 0.5 per cent sodium bicarbonate 
solution for 1 hour and 10 minutes, and In distilled water at 120® for 30 min- 
utes. The cooking water was drained off and the vitamin extracted from tlie 
solid maUer by freezing and expressing the juice. TJie extract was sterilized 
by passage through Berkfeld filters, preliminary experiments witli yeast having 
shown that this treatment causes no loss in activity. The vitamin content of 
tlie expressed juice and of the previously drained cooking water was deter- 
mined by the yeast-growth method of Williams as described in the above paper 
by Swoboda. 

While the maximum and minimum growth from single cells in a given experi- 
ment showed considerable variation, the averages obtained from a large number 
of determinations are thought to show a definite quantitative relation between 
the amount of vitamin added and the growth obtained. From the data the 
authors conclude that cooking carrots at 100® for 30 minutes or heating at 115® 
for 45 minutes caused no reduction in the vitamin. Cooking navy beans at 320® 
for 30 minutes apparently decreased the vitamin content 40.6 per cent, while a 
loss of 37.5 per <‘ent resulted from cooking the beans in 0.5 per cent sodium 
bicarbonate for 1 hour and 30 minutes. A large proportion of the vitamin, from 
36 to 70 per cent, was found in the cooking water. 

Water-soluble B in cabbage and onion, B. K. Wiiippi^ {Jour. Biol Chem., 
44 {1920), No. 1, pp. 175-187 ). — A similar study to the one by Miller noted above 
was made of the efCe<4: of cooking upon the water-soluble B content of cabbage 
and t)nion, the vitamin in the present study being obtained by rept*ated extrac- 
tion with alcohol. The cabbage was tested raw and boiled for 30 minutes in 
distilltKl water, in distilled water to which 5 cc. of vinegar had been added, 
and in distilled water to which 0.1 gm. of baking soda had been added. Onions 
were tested raw and boiled, and the cooking water from both the cabbage and 
onions was also tested. 

In discussing the data obtained, the author states that ” as a strictly quanti- 
tative test the method has proved somewhat disappointing. Although duplicate 
slides and duplicate experiments have sometimes been remarkably consistent 
in range as well as in average, even here the range within the slide has been 
large. Within the same drop even, 1 cell may grow to 20 and another to 40. It 
would seem that tlie differences In growth of the cells must often be due to a 
difference in the Individual yeast cells themselves. Sometimes they varied in 
shape ami appearance, as has been noted. Then, too, there may he some 
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difl^rence In the yeast cakes. Other substances may be Introduced with the 
yeast cells.’* 

The results, however, although not strictly quantitative, are thought to Indi- 
cate that the water-soluble B in cabbage is not destroyed by boiling for from 30 
to 00 minutes, with or without the addition of acid or alkali, and that water- 
soluble B is present in onions and is not destroyed by boiling. It is estimated 
that not more than one-half of the vitamin is lost in the cooking water from 
either cabbage or onions boiled for 30 minutes. 

The e/Iect of diet on the excretion of Indican and the phenols, F. P. 
Underhill and O. E, Simpson {Jour. Biol. Chem., ^ (1920), No. 1, pp. — 

This paper gives the results of a study of the urinary excretion of indican 
and the phenols carried out on three normal individuals and on a dog, the 
diets being so selwteKl as to offer means of comparison between the results 
obtained and those obtained by Herter and Kendall (E. 8. U., 23, p. 70), Ilettgcr 
and as.s(Kdates (E. S. It., 33, p. 460), and Torrey (E. S. K., 40, p. 807) in various 
studies of the effect of diet on the intestinal flora. 

The exereiinii of both indican and phenol was found to vary directly with 
the protein intake, although in the smaller fluctuations (he excretion of phenol 
and indican did not necessarily vary in the same direction, and in different in- 
dividuals the relation of phenol to indican excretion was not always the same. 
Con.^tlpation and diuresis tended to cause an increase In the excretion of both 
Indican and phenol. 

The diets which gave rise to the excretion of phenols and indican in large 
amounts were identical with those which the above-mentioned authors had 
found to promote the growth of putrefactive microorganisms In the Intestine. 

ingested in large quantities caused a marked increase, and casein and glicllne 
(a mixture of wheat proteins) a moderate increase in the excretion of indican 
and th(‘ phenols. Gelatin causixl cessation of indican excretion with no change 
in the excretion of the phenols. The proteins of kidney beans were less com- 
j)letely absorbed than the other proteins and caused a smaller but definite in- 
crease in phenol excretion. On a di(‘t containing large nmouiUs of lactose the 
excretion of indican and phenols was lower than when the diet contained a 
large aiiKHint of protein. 

The aiithor.s conclude that determinations of both phenols and indican give 
a good indication of the extent of intestinal putrefaction, and can be used 
in place of a study of the fecal flora in attempts to regulate the intestinal 
flora by dieting. 

Calcium requirement of maintenance in man, H. C. Sherman (Jour. Biol, 
Chem., U {1920), No. 1, pp. 2/-^7).— -In this contribution, in whidh the author 
has had the cooperation of A. K. Hose and M. S. Rose, data of a considerable 
nninber of experiments which supplement the earlier .studies on calcium metab- 
olism at the author’s laboratory (E. S. R., 24, p, 64; 39, p. 304 ; 40, p. 174) 
are gummariml and compared with the findings of further observations upon 
actual food supplies. 

The experiments not previously reported Include studies of the calcium 
requirements for maintenance of three healthy men during several 3- to 5-day 
p(»rlods. The indicated calcium nHinlremeiits of these subjects, together witii 
the data of all available, experiments which seemed to be quantitatively ecun- 
parable, have been computed to a uniform basis of daily calcium output per 
70 kg. of liody weight. The 97 experiments thus reported showed an extreme 
range of from 0.27 to 0.82 gin. and an average of 0.45 gm. of calcium per 70 
kg. of body weight ix>r day, with a probable error of 0.008 gm., a standard devia- 
tion of 0,12 gm., and a co^^^flicient of variation of 27. 
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Comparing this average with the previously indicated protein requirement 
of 44 gin., the author concludes that the food supply should contain at least 
1 gm* of calcium for every 100 gra, of protein. A comparison of the estimated 
requirements of calcium and of protein with the amounts furnished in the 
224 typical dietary studies previously mentioned (E. S. II., 42, p. 554) showed 
that the average calcium content in these dietaries (0.74 gm.) was 04 per cent 
al)ove the estimated minim'ura, while the average protein content (106 gin.) 
was 140 per cent above the minimum. Only one of the 224 cases, however^ 
showed less protein than the Indicated reciuiremeut, while 1 In every 0 was 
below the indicated requirement of calcium. By raising the amount of food 
in the dietaries furnishing less than 3,0(K) calories to that limit, none would 
have falh‘ii helow the standard protein minimum, while 1 in every 14 would 
still be deficient in calcium. 

“There scnmus to be no room for doubt that more attention should be given 
to the calcium intake both In human nutrition and that of farm animals. 
So far as the requirement for calcium in itself is concerned the intake may be 
supplejiiented by purely mineral additions, as when the animal feeder includes 
finely ground rock phosjfiiate (‘tloals*), bone ash, or oyster shells in the 
rations which he provides. Similarly calcium carbonate or pliosphate might 
be habitually added to human food, either separately or l)y mixing it with 
the table salt used in seasoning; but it would proliably be more difikailt to 
persuade people generally to make such additloius than to teach a more lilK*ral 
use of fO(»ds naturally rich in calcium, while the latter t'ourse has the added 
advantage thjit the foods whose larger use would be invoked to increase the 
calcium intake (notably milk in Its various forms) are important sources of 
proteins of high nutritive efiicleticy and of tiie fat-stduble vitamin as well." 

Blood regeneration following simple anemia, I~V {Amcr. Jour, PhynioL^ 
6S (1020), No, 2, pp, 151-282). — Five papers are presented. 

I. Mixed diet reaction, G. If. Whipple, 0. W. Hooper, and F, S. Robscheit (i)p. 
151-100). — The series of papers of which this is the first deals with the infiu* 
ence of diet factors upon the regeneration of red cells and hemoglobin follow- 
ing simple anemia. I'ractically all of the experiments were performed \ipon dogs 
in normal condition. The anemia was produml by bleeding the dog one-fourth 
of its detonniiied blar)d volume on each of two successive days. Alter liemo- 
globin and blood cell determinations to estimate the extent of anemia produced, 
the dog was placed upon a fixed diet and complete blood volume, hemoglobin, 
and blood cell determinations w-ere made once each week. The tabulated 
results reported also Include Hie pigment volume, which Is the pi'oduct of the 
blood volume times Ihe percentage of hemoglobin and indicates the total volume 
of circulating or elective blood pigment in the blood stream at the time of 
estimation of blood volume and hemoglobin. 

Tile mixed diet in Hiese experiments consisted of bones, bread, cooked meat, 
potatoes, rice, macaroni, and general table scraps. Three' young dogs were fed 
this diet ad libitum after anemia had been produced as rioted above. All three 
dogs increased markedly In body weight, the result of general grow^th and not 
mere fat production. Complete blood regeneration to normal was effected in a 
period of from 4 to 7 weeks. In a control fasting animal under similar condi- 
tions there was little blood regeneration, this being merely a maintenance fac- 
tor equivalent to the normal daily w^istage of re<l cells, 

II, Fastiny compared with mgar feeding, G. H. Whipple, O. W. Hooper, and 
F. S. Robscheit (pp. 167-205). — In this paper It is shown that blood regeneration 
during fasting periods, altliough slight as noted above, Is distinctly greater than 
that during a similar period of sugar feeding. 
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“ We believe that this observation may be explained by a double * sparing 
action of cnrhobydrates * — both sparing at the source or protecting body protein 
from katnbolism, as well as elTecting synthetically a distinct conservation of 
protein split products. This postulates a strict conservation by the body of cer- 
tain protein fractions which may be recast into hemoglobin. The presence of 
carbohydrate may facilitate this reaction, but the actual new formation of 
hemoglobin may depend in part upon the type and amount of amino acid groups 
available from normal protein katabolism. 

“ Histldin given with sugar appears to cause a production of hemoglobin over 
the control level. This amino acid may be one of the important elements in this 
hemoglobin regeneration complex. 

Gllttdin in the amounts used does not modify the hemoglobin reaction.” 

III. Influence of bread and milk, cracker meal, rice and potato, casein, and 
gliadtn in varying amounts and combinations, C. W\ Hooper, F. S. llobscheit, and 
G. II. Whipple (pp. 200-235). — The data here presented establish the normal 
blood regeneration of dogs limited to varying amounts of tlri(Ml white bread and 
skim milk, or to some of the constituents of the bread and milk <liet. A diet of 
bread and milk alone in suniciont quantities to maintain or increase body weight 
was found often to suffice for oomidete blood regeneration in about G weeks, but 
a restricted diet of the same, barely suffi<!ieiit for body maintenance, rarely 
brought about complete blood regeneration. Gracker meal and milk produced 
about the same effect, while rice, potaloes, and skim milk proved slightly more 
efficient. Gusein and gliadln by themselves were not efficient factors in pro- 
moting blood cell regeneration, although casein was the more efficient of the two. 

As a result of these observations, a diet of bread and milk in moderate 
amounts has been used by the authors in succeeding studies as a maintenance 
diet, to which other factors could be added to test their effect upon blood re- 
generation. Attention is called to the deficiency disease somewhat resembling 
scurvy which at times develops In dogs kept on these diets for many weeks, and 
which can he cured by antlscorbiitfe measures. 

IV. Influence of meat, liver, and various extractix^cs, ahmc or combined xoith 
standard diets, G. II. Whipple, F, S. Kobscheit, and G. W. Hooper (pi>. 230- 
262). — Cooked liver, lean beef, or Iteef heart i>roved very eflh'ient in bringing 
about rapid blood regeneration following lh(' .standard type of secondary anemia. 
Corrmiercial meat extract was of no value, but an aqueous liver extract and the 
corresponding liver residue both exerted a definite infiuence on bhani regenera- 
tion. 

Attention is called to individual differences in reactions of various dogs to a 
unit type of secondary anemia, particularly to the fact that certain dogs made 
anemic for the first time present a most unusually rapid regeneration even on 
a very limited diet. “ How to explain this fact is not clear to us, but a simple 
way out is to assume a reserve present in the bO(iy under these conditions Mddch 
permits of unusual blood regeneration even under most unfavorable diet condi- 
tions. 

V. The influence of Blaudfs pills and hexnoglobin, O. W. Hooper, F. S. Rob- 
schelt, and G. H. Whipple (pp. 263-282). — Inorganic iron given in the form of 
Blaud’s pills in addition to a maintenance diet had no Influence in blood re* 
generation following anemia, thus suggesting that Inorganic iron is of no idtect 
in the treatment of secondary anemia. Whole red cells or hemoglobin given 
by the mouth in the form of a dry powder did not appear to Influence pro- 
foundly the blood regeneration curve. 

“Our experiments show that hemoglobin does have a distinct influence on 
blood regeneration, but not sufficient to warrant its use in uncomplicated sec- 
ondary anemia in view of the favorable rcuctions due to meat and other diet 
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factors. The favorable reaction which seems to accompany administration of 
hemoglobin by injection (intravenous and intraperitoneal) may be of some 
value In the treatment of certain forms of anemia. It is possible that the 
reaction to this type of injection may differ from that associated with a trans- 
fusion, and in certain diseases this procedure (hemoglobin injection) may stinm- 
late rather than depress the bone marrow. Further experimental work is in 
progress.” 

Studies in metabolism. — The metabolism of a very obese child with 
a small sella turcica (typus Frdlich?), F. It. TA.LBor (Amei\ Jottr. Diaeams 
Childrm, 20 {1920), No, 4* PP- SSl-SSO, figa. S). — The total basal metabolism of 
a very obese child 2 years and 9 montlis old and weighing over 54 lbs. was 
found to be the same as that of boys of the same age, 631 calories. The total 
metabolism was found to be 37 per cent below the average of boys of the same 
weight, and the heat production per kilogram of body weight 56 per cent below 
the average of boys of the same age and 40 per cent below the average of 
boys of the same weight. The metabolism per square meter of body surface 
was 41 per cent below the normal of boys of the same age and 32 c^nt be- 
low the normal of boys of the same weight. On a diet of 895 calories as against 
the average requirements for his age of 1,200 calories, the child gained in 
weight, but on receiving 10 gm. of whole pituitary gland daily, he lost weight 
and began to develop mentally. See also a previous study with a dwarf (E. S. 

R. . 43, p. 368). 

ANIMAI PEODTrCTION. 

Studies on cytolysius. — ^11, Transmissiou of Induced eye defects, M. F. 
Guybb and E. A. Smith {Jour, Expt, Zool,, SI {1920), No. 2, pp. 111-215, pis. 4, 
figs, 7). — Continuing the study previously noted (B. S. It., 41, p. 861), tlie 
authors report observations on the descendants of rabbits with defective 
crystalline lenses induced in utero by injections of the mother with fowl serum 
sensitized to rabbit lens. Several unrelated strains of rabbits were use<l and 
the defect, once established, persisted in subsequent generations, often with 
increased intensity. The defect is considered a specific reaction to the lens 
antibodies, since the young of pregnant rabbits injected with normal fowl serum 
or with fowl serum sensitized to rabbit testis did not show the defect. 

” In view of the fact that the defects have been carried into the sixth genera- 
tion by bi'eeding, without any subsequent treatments with the sensitized sex*a, 
and, above all, since the modifications have been extracted through the male 
line, thus eliminating all possibility of the condition in later generations having 
been due merely to placental transmission from the blood of affected mothers, 
we feel that the evidence establishes a dear-cut case of inheritance of a specific 
modification produced by extrinsic factors.” 

The effect of quiuin ou the uitroKon content of the egg albumin of ring 
doves, E. H. Behre and O. Riddle {Amer, Jour. PhysM., 50 {1919), No, S, pp. 
S64-316), — The authors repeated the experiments of Riddle and Anderson (E, 

S. R., 40, p. 664) with seven of the ring doves previously used and made nitrogen 
determinations on the whites of the eggs laid before, during, and after adminis- 
tration of qulnin sulphate. It is concluded that the quinln feeding diminishes 
tlie nitrogen output of the albumin-secreting gland. 

Bacteriological investigations of cellnlose digestion, A. Hoditfe {OmtU. 
Baht, [etc.], 1, AU,, Orig., 8S {1919), No, 5, pp. dT-Mdd).— The author has 
studied the digestive action on filter paper of organisms isolated from the 
rumen of cattle. Both pure and mixed cultures were used and a wide variety 
of natural and synthetic media, Including the sterilized contents of the nunen. 
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Of the 88 species isolated only BftciUus megatherhm., B, ellenhaohensis, 
B, hutyricuSf B, mycoideSy B. mesentericua vulgatua, and Bacterium fluoresoens 
showed any fermentative action on the cellulose, and this was usually not 
marked and was generally lost on transfer to new cultures. In no case was the 
action sufiiclent to account for the known amount of cellulose splitting that takes 
place in the animal body, and making allowances for the clifficultie.s of simulating 
natural conditions in vitro it is suggested that the presence of other organisms, 
probably protozoa, are necessary for the diaracteristic cellulose fermentation in 
the rumen. 

On a hitherto unknown cellulose-fermenting Aspergillus (A. ccllulos«5) 
in the digestive tract; its culture and characteristics, A. IIopffe (CenibL 
Baku [etc,}, 1. Abt, Orig., 83 (1919), No. 7, pp. 551-537).— A mold, A. cellulosm 
n. sp., isolated from the rumen of cattle was found capable of fermenting 
cellulose when cultivated at 35 to 37® C. The new species resembled A. niger 
somewhat, but differed markedly from this form in its digestive capabilities. 

Experiments to enrich straw concentrate with protein from fungi, H. 
Pringsuktm and S. Lictitenstkin (CeJluloscchemie, J (1920), No, 4, pp, 29-S9, 
fig. i, mp. to Papier Fahrik., 18 (1920), No. 29). — In the authors’ experiments 
hydrolyzed straw (straw’ concentrate) was spread out In relatively thin layers, 
flooded with solutions of inorganic nutrients, and seeded with the spores of a 
mold of the genus Asi)erglllus. The mycelia permeated the straw, and in about 
a week the mold was dried and used for fmling. The analysis cited shows 
that the protein content of the straw had changed from 0.9 to 8 per cent. Di- 
gestion trials conducted by K. Thomas with sheep fed the treated straw In 
conjunction wdth i)otatoes or starch indicated that about 40 per cent of the 
nitrogen of the molded straw was digested. It was found possible to maniifac- 
tuiH' the product on a commercial scale. 

Although the mold was Identified hy Lindau as A. fumigaim, which Is gen- 
erally regarded as pathogenic, no ill effects resulted from feeding the moldel#® 
straw to cattle, sheep, and rabbits. 

The digestibility of berseem (Trlfolium alexandriniim) , J. A. Prescott 
(Sultan. Agr. Soc., Tech. Sect., Bui. 5 (1920), pp. 10), — The author reports 
proximate analyses of two varieties of berseem (Egyptian clover) cut at dilfex'- 
ent stages of growth, and digestion trials with sheep fed the fresh-cut forage. 

The third cutting of early sown Fa hi berseem contained 17,2 per cent dry 
matter, and the single cutting of a late sowing of this variety contained 27.2 
per cent. On the dry basis the former contalnetl 1(5.83 per cent crude protein, 
8.96 per cent ether extract, 21.83 cru<ie fiber, and 11 per cent ash, and the latter 
15.25 per cent crude protein, 3.2 per cent ether extract, 24.5 crude fiber, and 8.23 
per cent ash, Misqawi berseem contained 15.3 per cent dry matter at the first 
cutting (January 2) and 24.3 at the fourth (May 21). Between these dates the 
crude protein content on the dry basis had decreased from 19.9 to 15.65 per cent 
and the ether extract from 3.98 to 3.22 per cent, while the crude fiber had In- 
creased from 18.1 to 25.5 per cent and the ash remained with fair constancy at 
13 per cent. The following table summarizes the digestion trials ; 


Digestibility coefficients for berseem fed to sheep. 


Variety fad. 

Total 

organic 

matter. 

Crude 

protein. 

Ether 

extract. 

Crude 

fiber. 

N~fn>e 

extract. 

beraeemr-aarly sown 

Fahl berseem—lato sown 

libqawi becseem (average of 7 trials) 

j Percent. 
M.1 
68.7 
6814 

Percent. 
74. S 
67.6 
78.0 

Percent, 

58.0 

55.2 

48.9 

Percent. 

45.6 

47.0 

6a5 

Per cent. 
76.9 
71.8 

74.0 
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A noto on the amount of mineral matter removed from the soil by a crop of 
berseein is appended. 

A comparative study of corn silage in concrete and stave silos, R. H. 
Shaw and R, P. Nohton {Jour, Dairy Sc<., S (1920), No, 4* PP- S00-S07), — This 
is a study of the chemical comiwsition of corn silage from a concrete and a 
stave silo (capacity 150 tons each) built side by side at the Beltsvllle Experi- 
mental Farm of the Dairy Division of the U. S. Department of Agriculture, 
Three sacks of cut corn were placed in each silo during the filling process, one 
close to the wall, one 18 inches away, and one at the center. Electric ther- 
mornelera were inserted at approximately the same locations. The material 
in the sacks was used as the source of the samples for analysis. Tlie deter- 
minations included moisture, ether extract, total nitrogen, alhumin nitrogen, 
crude fiber, furfurol, total sugars, invert sugars, ash, and volatile acids. There 
were no differences in temperature or composition which the authors are wil- 
ling to attribute to differences in the materials used in construction. 

Composition of Arizona feeding stuffs, A. E. Vihson, C. N. Oatlin, and 
S. W. GiuFiaN {Arizona Sia. Rpt, 1919, pp, ^11, — ^Thls is a table giving the 

proximate composition of the following materials: Sorghum silage, feterila 
silage, darso silage, mixed sorghum and hegari silage, corn silage, alfalfa hay, 
cowpea hay, wooly foot {Boutcloua eripoda), spruce top grama (B, hroinoidcs)^ 
B, rothrockii, B, curtipmidula, cotton top {Panicum lacnanlhum) , tangle top 
{Eotcropogem oontortus) Calycoseris wrightii, Spanish dagger, elephant grass, 
Ohtrtochloa sp., pojjpies, poppy pods, Indian wheat (whole plants and seeds), 
cottonseed meal, barley, cracked milo, and cracked hegari. The protein con- 
tent in two other samples of grama grass is also given, 

Conimercial feeding stuffs, A. J. Pattisn, O. B. Wintkk, M. L, Guetten- 
BERGEK, and P. O’Meaua {Michigan Sta, Bui, 288 (1920), pp. 75). — The moisture, 
protein, fat, and fiber content of 1,0X1 samples of feeding stuffs collected dur- 
As 1920 are tabulated. The prices are added in most cases. Materials listed 
Include alfalfa meal, cottonseed meal, cottonseed feed, cottonseed hulls, corn 
chop, corn germ meal, corn gluten feed, maltose process corn gluten feed, hominy 
feed, corn feed meal, malt sprouts, dried malt grains, linseed meal, linseed 
cake, oat hulls, peanut hulls, wheat bran with screenings, middlings wdth 
screenings, shorts with screenings, wheat mixed feed, tankage, meat scrap, 
and various proprietary calf meals, hog, stock, horse, poultry, and rabbit fmls. 

Principles of live stock breeding, S. Wbight {U, S, Dept, Agr, Bui, 905 
{1920), pp, 67, figs. 25), — This is a treatise on live stock breeding from the point 
of view of modern genetics. Topics discussed include reproduction, germ cells 
in relation to heredity, details of hereditary transmission, the determination 
of sex, examples of Mendelian heredity In farm animals, heredity of form and 
function in live stock, systems of breeding, tlic methods of selection, and the 
value of piirebreds. The problem of inbreeding is discusjsed in considerable 
detail, and some results from the author’s experiments with inbred guinea 
pigs are cited. 

Essentials of animal breeding, G. M. Rommel {U, S, Dept Agr,, Farmers* 
Bui, 1167 {1020), pp, 88, figs, 32), — ^This is a popular presentation of the subject, 
based mainly on material in the bulletin noted above. 

The Improvement of live stock in relation to the size of the farm, J, Lonq 
{Jour, Bath and West and South, Counties Boo,, 5,^ sen, 14 {1919^20), pp, 60^ 
76), — The author discusses live stock farming in European countries, and de- 
velops the thesis that the pre^nlnence of the British Isles In the establishment 
of definite breeds has been due to the; relatively large area of the individual 
fgrm. 
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Intensive stock raising, A. GotJiN and P. Anoouabd (filevagc Intensif. 
Paris: Uhr, Agr, Maison Rustique, 1920, pp. [5] +15.9). — This volume is intended 
as a smnniary of the practical asi^ects of the work of the senior author on 
the nutrition of veal calves, fattening steers, and milch cows, carried on for 
a period of 30 years, and there is also a short chapter on pig feeding. The 
principles of animal nutrition ore outlined, considerable emphasis being placed 
on mineral refiuirements. The authors decry the use of starch values in esti- 
mating the utility of feeding stuffs, and hold that the method of digestible 
nutrients gives more accurate results. 

Live stock and live stock raising In the Dutch East Indies, H. 'T Hokn 
(Vccrasscfi cn Veetcelt in NedvH and avh' Indie. Wclicrredcn, Java: O. Kolff cfe 
Co., 1919, pp, 105, pis, 3, figs, 56). — This is an historical and statistical account 
of live st*jck breeding and the kinds of horses, cattle, buffalo, swine, and goats 
in Java and neighboring islands. 

[Live stock in the Dutch East Indies], [P. P.] van dkk 1*okl {Dept, Landb,, 
Nijv, vn Handel Nederland. Indie, ,Iaarh., 1918, pp, 279-^k22). — This is a con- 
tinuation of .statistical information previously note<i (E. S. U., 41, p. 7(>S). 

Investigations in beef production, T. L. Haecker {Minnesota Hta. Bui, 193 
{1920), pp, 5-1 11, fgs, 13), — This is a study of the composition of steers at suc- 
cessive KK) lb. stages of growth from birth to slaughter, and is base«l upon the 
chemical analyses of the bodies of 03 animals and the fee<liiig records of 
18t> steers. Th(‘S(‘ st(H»rs were fvd in groups over a number of years, and the 
metliods of feeding have been noted from Bulletin 155 (PI. S. K., 35, p. 070). 
Results are discussed under three headings: (1) The composition of steers at 
the various stages of growth and fattening, (2) the relation of feed nutrients 
consumed to 8ui>stan(*es stored in the Iwidy during the various stages of 
growth and fatterdng, and (3) nutrient requirements of beef production based 
upim digestible mitri<?nts. Most of the stt'ers wore slaughtered when their 
W'eights wtTe close to a multiple of 100 lbs., and In the tables the components 
are computed to this near<*st multiple by assundng that the observed weight of 
a part or constituent is to tlK‘ corrected weight us the animars live weight is 
to the nearest multiiile of KK). Although nitn»gen determinations are said to 
have been made for all the parts, the protein is computed as the difference be- 
tween the total tissue and the sum of the water, fat, ami ash. Complete data 
are given in 54 tables, and there is an ai»pendix by M. Haggard on the methods 
of analysis use<l. 

The following table summarizes the data on composition of the body at se- 
lected standard weights: 


Constituents in a stecr^s body at different weights and the eomposUion of the 

tissue gains. 


BtaRC of growth 
(live weight). 

Material In a steer's bcxly. 

Composition of gain in 

tissue. 

Total 

tissue.' 

Water, 

Protnin. 

Fat. 

Asli. 

WaUJT. 

Pro- 

tein. 

Fat. 

Ash* 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Poiindi 

Per ct. 

Per ct. 

Perct, 

Per ct. 

100 

84. S6 

00.94 

10.88 

3 41 

3. 02 

71 . 84 

19.89 

4.00 

4.26 

2(K) 

157.91 

111.23 

30.24 

9.45 

6.99 

68.83 

18.29 

8.27 

4.61 

400 

320. 60 

214.83 

63.08 

34.03 

14. 16 

61.42 

19.46 

14.87 

4.25 

600 

487.05 

ma5 

94.51 

73.30 

21. 19 

51, 87 

19. ,58 

24. 17 

4. 38 

800 

079. 12 

398.78 

127.72 

125.82 

28.80 

51.40 

17.30 

27.34 

3.96 

1,000 

873. 57 

454. 30 

149.29 

235.40 

34.58 

; 29. .58 

11.10 

5(V 35 

2. 97 

1,200 

1,085.84 

520.65 

173.91 

351. 26 

40.12 

31 21 

11.61 

54.58 

2.60 

1,500 

1,344.90 

534.74 

211. 45 

505.60 

43. ll 

21. 78 

14. 49 

59. 58 , 

1.15 


^Itocly weight less contents of aliniciitary tract. 
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The data on feed consuraptlon are too comprehensive to summarize. It was 
found that animals slaughtered at weights of 500 lbs. or less had stored in the 
body 28 per cent of the digestible crude protein consumed, that animals 
slaughtered between the weights of GOO and 800 lbs. had stored 24.4 per cent 
of the protein, and that animals slaughtered between the weights of 900 and 
1,500 lbs. had stored 20.4 per cent 

The author fonnulates a feeding standard on the basis of the data furnished 
by the animals. In this there is an allowance for maintenance of 0.4 lb. of 
crude protein per 100 Tbs. of protein in the body and an allowance for produc- 
tion (except at the early stages when milk is fed) of 1.75 lbs. of crude protein 
for each pound of pi*otein tliat is expected to be stored in the body. The total 
nutrients reriuirod are detenninefl from the protein requirements by assuming 
the gradual widening of the nutritive ratio up to a weight of 900 lbs. For this 
and heavier weights the nutritive ratio is 1 : 10. 

Biochemical changes in the ilesh of beef animals during underfeeding, 
0. R. Moulton (Jour, Biol, Chem,, 43 (J920)f No, 1, pp, 67-78, fig. i).— The 
author reports data on the chemical composition of the flesh of 7 steers, 6 
of which had been slaughtered after a period of experimental feedir\g, the 
other being used to determine the initial composition. One of the animals was 
given a full feed and was very fat when slaughtered, one was so fed as to gfiin 
about a half a pound a day, two were kept at approximate body maintenance, 
and two were so fed as to lose about a half a pound a day. Details of the ex- 
periment and a large amount of data on the composition of th(‘ bodies of the 
steers were reported in Missouri Station Research Bulletin 28 (K. S. R., 40, 
p. 567). In the present paper tlie data are computed on the fat-free or 
protoplasmic basis used by C. W. Greene * in his study of the muselc tissue of 
salmon during the fast of the spawning migration. The author commends this 
method of computation and deplores the usual method of calculating to a water- 
free basis. The following table summarizes much of the data: 

Chemical composition of the fiesh of fat and thin steers. 


Condition of steer. 

Ape at 
slaugh- 
ter. 

Fat 

COIl- 

t(Mlt 

Of flevSh 

Composition of fat-free flesh. 

Nitropon distribution. 

Water. 

Nitro- 

gen. 

Ash. 

Phos- 

phorus. 

Waler- 
insoUi- 
blo N. 

Al- 

bu- 

min 

N. 

Al- 

l)U- 

rnose 

and 

pop- 

tone 

N. 

Am- 

UlO 

sudd 

and 

ex- 

trac- 

tive 

N. 



Per ct. 

Per ct. 

Per ct. 

Perct. 

Per ct. ' 

Perct. 

Per ct. 

Per ct. 

Per ct. 

Fall 

n j 

18 . 50 ! 

76.42 

a585 

1.04,5 

0. 20,5 i 

82.06 

8.17 

3. 43 

0.33 

Very fat 

21 

32. 5,5 

75 . 98 

3.536 

1.042 

HMOa 

82. 46 

6. ,53 

4. 15 

6.84 

Fat 

17 

20.22 

75.99 

3.299 

1.009 

.201 

82.87 

6.69 

4.00 

6.42 

Fairly fat 

17 

19.67 


3.361 

.993 

.jas 

81.58 

7,23 

4.5.5 

6.63 

Tluii 


a 47 


3.367 

1.044 

.203 

82.92 

7.7S 

2.73 

6.56 

Very thin 

17 

6. 10 

76.83 

3. 343 

.946 


81.36 

8.3i 

3.56 

6.73 

Extremely thin 

23 

1.87 


3.180 

1.064 

.176 

85. 31 

4. 81 

3.42 

1 

6.44 


* Control steer, slaughtered to determine initial composition. 


It is concluded that inanition or partial starvation* does not cause a watery 
muscular tissue, that the fat is practically the only constituent resorbed, and 
that the character of the nitrogenous material is altered by the removal of 
some of the albumin nitrogen. In the liver of the starved animals tliere was a 


Uour. Biol. Chom., 89 (1918). No. 8. pp. 486-450, 
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high water and a high nitrogen content, but the glycogen was not depicted. 
The bJood of the fasted steers contained more water and less nitrogen than the 
blood of normal steers, and the muscle fibers were greatly decreased in di- 
ameter and length. 

Sheep, H. Gib\rd and G. Jannin (Le Mouton. Paris: TAbr, Agr, Maison Rm- 
tiqm, J920, pp. xy/-ht‘?33, pis, 20 ^ figs, SJ ^), — ^This volume covers In considerable 
detail the breeding and feeding of sheep, with particular reference to conditions 
in France and in the French colonies. 

The decline in sheep breeding, JI. Hew {Jour, Min, Agr, [Lowdon], 2rt 
{1920), 'No, 5, pp. — ^The author presents statistics showing the steady 

decline in sheep breotling In England since 1870. During the recent war the 
decline was associated with the increase in arable land, since governmental 
control of mutton prices made the selling of hay more profitable tlian feeding 
it to sheep. 

Ijamhlng ewes on feed, It. 11. Williams {Arizona Sta. Rpt, 1919, pp, 422, 
42S). — In a 7 weeks’ comparison of roughages for pregnant ewes, it was found 
that pea hay was too coarse and \vas not so satisfactory ns alfalfa hay, and 
that silage alone, while it made the ewes fat, was not satisfactory for milk 
production. 

Pork production, W. W. Smith {New York: Macmillan Co,, 1920, pp, X/X+ 
492, pis. 12, figs. 2^1.— This volume is devotetl mainly to proi)lenis of feeding and 
managoujcait, l)iit tliere are also chapters on marketing and markets, Judging, 
breeds of liogs, breeding, and the i)revontlon of hog diseases, the last written 
by 11. A. Craig. The voliiinc is notable for its review and digest of experiment 
station feeding trials and iis summary of rmmt developments in the use of 
forage oi*ops, by-products feeds, and grains other than corn. 

Fattening hogs on garbage v. rolled barley, U. H. Williams {Arizona 
Sta, Rpt, 1919, pp. 424 ^ 425).— In an experiment lasting 4 weeks it was found 
that a lot of four llJ^-ll). hogs ferl garbage from the university dining hall made 
a daily gain of 2.03 lbs. per licad, while u comparable lot fed rolled barley (3.45 
lbs. per 100 lbs. live W(4ght) gained only 0,87 lb. 

Cottonseed meal for horses, O. A. I5i:i.l and J. O. Williams {V. S. Dept, 
Agr. Rul. 929 {1920), pp. /(?).— This is a report of an experiment to determine 
to what extent cotton.sevHl meal may ho fed to horses with safety. Four Mor- 
gans, used consistently for driving or riding, and 12 i*ercherons or Perche- 
ron grades, doing rather heavy farm work, were used, and the experiment 
continued from October, 1917, to August, 1918. In the beginning the ration 
consisted of timothy hay, oats (8 to 27 lbs. depending on the body weight), 3 
lbs. of bran, and in the ease of 9 individuals 0.25 Ih. of cottonseed meal. Cot- 
tonseed meal was increased as the animals would consume more, and in some 
cas(\s as much as 3 ll>s. was given. It was difilcult at fn*st to get the animals to 
cat cottonseed meal, hut later, wdtU stune individual exceptions, they relished 
it It is concluded that 1 Ib. per 1,(XX) lbs. live weight is the most satisfactory 
amount to feed. The feeding of cottonseed meal to l)roo<l mares had no ill 
effects on them or on their colts. 

Twenty-tliree sample rations containing cottonseed meal are listed. 

Kaising colts, M. W. Harper {New York Cornell Sta. IM. 403 {1921), pp, 
6 - 40 , figs. 17). — This is a report of observations on the raising of colts begun in 
1909 and covering the colt cfop during 10 years. Ilocord.s of 34 mares employed 
in farm work with some hauling of coal are included. 

Out of 144 matings of these mares there were 83 live colts born, including 
one pair of twins, and of these 17 colts died soon after birth. The gestation 
period varied from 316 to 361 days, the average being 333 days. The gestation 
period of male foals averaged about 4 days longer than that of female foals. 
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In another group of 171 mares It Is noted that the gestation period averaged 
335 days and that the difTeroiict* between the sexes was not so marked. 

Winter feeding statistics (October 9 to May 8) are given for 60 weanlings, 
53 yearlings, and 46 two-year-old colts. The weanlings consumed an average of 
1,214 lbs. of grain and 1,594 lbs. of hay, or 4.8 lbs. of grain and 6.3 lbs. of hay 
per i)ound of gain; the yearlings averaged 1,507 lbs. of grain and 2,525 lbs. of 
hay, or 8.7 lbs. of grain and 14.6 lbs. of hay jjcr pound of gain ; the two-year- 
olds averaged 1,898 lbs. of grain and 2,790 lbs. of hay, or 25.6 lbs. of grain and 
37.7 lbs. of hay per pound of gain. If a suckling in charged with 380 lbs. of 
grain it appears that the total feed consurni)tlou of a colt fiH)m birth until the 
age of 3 years is approximately 2.4 tons of grain and 3.4 tons of bay. 

An estimate of the cost of raising a colt to 3 years is given, and it is concluded 
that colts could bo sold at a profit of al)ont 30 per cent on the investment in 
feed and miscellaneous expenses. 

Much general advice on the feeding and management of brood mares and colts 
Is included. 

Factors in incubation, Tf, G. II. Lamson, ,7R. and L. K. Cakd {Connvcfivut 
^torrs Sta. Jiul. 105 {1020) ^ pp. 5-35). — This is primarily a study of the intiivid- 
iiality of the ben w'itb regard to fertility and hatching quality of her eggs, and 
is a continuation of observations on other factors involve<l in hatching reported 
in Bulletin 05 (E, S. U., 39, p. 481). The data were collected during the 
hatching seasons of 1017 and 1918 from trap-nested White lycghorn hens. 

It was found that the infertile eggs in a Hock were laid by a relatlvcdy few 
hens, wiUch were rather consistently infertile. Somewhat similar results were 
secured when the hatching percentages were ccmsidered, for the co(‘fliclents of 
correlation between the season’s hatching i>ercentage of hens and the hatch- 
ing percentages of the eggs of the same hens at the successive hatches were in 
all cases positive, significant, and fairly large. The correlation between the 
season hatching p<'rcentage and the first hatch was 0.48 and between the 
season’s total and the s(M„*ond hatch 0.76 (the highest observed). It is con- 
cluded, therefore, that the season’s hatching percentage of a flock could he 
considerably increased by discarding eggs from hens giving a low hatching 
percentage during the early hatehes of the season. There w'us no evidence of 
significant correlation between egg production and fertility or egg ]>roduction 
and hatching quality. 

Final report of First Western Washington Kgg-laying Contest, Mr. and 
Mrs. G. K. Sinnir (WaHhinpion Wvst Wash. 8/a. Mo. JiuL, H (1020), No. 9, 
pp. 13i-138). — ^^rhis is a report of the 1919-20 egg-laying contest ami includes 
a summary of the feed consumed by the average bird in the American and 
Mediterranean classes and the total egg record of each of tlie 42 pens 
(5 birds each). 

Economic position of the poultry industry, E. Brown (Jour. Min. Apr, 
[London], 27 {1020), No. 5, pp. 458-Jji62). — ^The author reviews the changes in 
egg and poultry prices in Great Britain from 1933 to 1939, and compares the 
1933 and 1919 importations of eggs and dressed poultr 3 ^ It is thought that the 
normal trade In Egyptian eggs will soon be resiimetl, and that Canada but not 
the United States will continue to export large quantities of eggs to Great 
Britain. 

Comparative investigations on domestic and ivlld ducks, O. Timmann 
{Zool. JahrlK, Aht Allg. Zool. u. Physiol. Tiere, 36 {7910), No. 4, pp. 621-656).--- 
The author reports an elaborate comparative study of the body weights and 
the weights and measurements of the internal organs, brain, skeletal parts, 
and muscular systems of wild and domesticated ducks, the main purpose being 
to study the influence of domestication on the body parts. 
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Feeding rabbits, P. W. Asms {Washington Sta,, West. Wash. 8ta. Mo. BuL, 
8 (1920) f No. 9f pp. — A continuation of feeding experiments previously 

noted (E, S. H., 43, p. G76) is reported, 6 lote totaling 58 weanling rabbits 
(New Zealand lleds and Flemish Giants) being used in trials lasting 42 days. 
It was found (1) that long alfalfa hay was quite as satisfactory as chopped 
hay and definitely superior to alfalfa meal as a roughage, and (2) that a grain 
mixture of whole oats and rolled barley, 1:1, gave as gomi results as the mash 
of alfalfa meal, dried beet pulp, ground oats, ground corn, and mill run bran, 
1 : 2 : 3 : 3 : 3, which has been a standard part of the ration at the station 
rabbi try for some time. 

Indian trade enquiry. — Reports on hldc^s mid skins, C. C. McLeod, W. R. 
Dcn.stan, et al. (London: Imp. Inst., 1920, pp. IX 123). — This is a rei)ort on 
the trade in cowhides, butTalo hides, goatskins, and sheepskins in India, with 
suggestions toward the Improvement of the qualily of Indian hides, and notes 
on prospective markets for the raw hides in Canada, South Africa, and Aus- 
tralia. 

DAIRY FARMING— DAIRYING. 

Dairy cattle feeding experiment, W. S. Cunningham (Arhona 8fn. Rpt. 

1919, pp Jt33-JfS6). — Tlire(‘ lots of 3 cows each were fed by the reversal method 
during throe 28-dny perhxls on the f<»llowing rations: (1) Alfalfa hay 22 Ihs., 
silage 45 lbs.; (2) alfalfa Jiay 3d lbs., cottonseed meal 4 lbs.; and (3) alfalfa 
hay 15 Ihs., silage 45 lbs., iind cottonseed meal 4 lbs. As in a previous exiK^ri- 
men! of the same t.vr)e (E. H. R., 43, p. 777) ration 2 produced the most milk, 
but on this occasion ration 1 produ(*ed .slightly more butter fat than ration 2. 

[Influence on butter fat of the rice polish In the feed of dairy cows], 
A. R. Padmanauha Iyek (Cent. Provs. and Bcntr iHpt. Agw [India], Bpt, Agr. 
CoL, Nagpur, Bat. and Chem. Research, [c/c.], 1919, p. 20). — This is a hric»f re- 
jKirt without exp<‘rimental details of a study of the use of rice polish (“rice 
konda ”) with a ration of linseed cake and ehuni for milch cows. Neither the 
milk yield nor the fat percentage was changed by the feixling of rice polish, 
hut the saponification, Reicluu’t-Meissl, and I*oleuske numbers of the butter 
fat were increasiHl and tlie iodin number was decreased. It is concluded that 
rice polish counteracts the softening effect of linseed cake jind thereby per- 
mits the production of a good quality of ghee in districts where cottonseed 
cake is not available. 

Report of the Departmental Committ€‘.e on the decline of dairying in 
Ireland, B. II. Rakton i<rr al, (Dnhlin: Dept. Agr. and Tech. Instr,, Ireland, 

1920, pp. 31).— Thin is a survey of the status of the ilairy industry in Ireland 
made during the winter of 1919 20. The committee found that tliere liad been 
no marked decline in the amount of milk available for human consumption, 
hut that difllculties in distribution had prevented some towns receiving a normal 
supply. The governmental control of butter prices during the war caused an 
increase in ch(^se making, and the high price of beef iuductHi some fanners to 
abandon dairying and take up beef raising. 

Cost of milk production formula, F. T, Riddell (Michigan Sta. Quart. 
Bui., 3 (1920), No. 2, pp. Ii5, 4$). — From studies of the cost of milk production 
on 225 farms (3,370 cows) in 9 Michigan counties, it was found that the fol- 
lowing average amounts of feed and labor were requlrtnl to produce 190 lbs. 
of milk: Home-grown gi’alns 11 Ihs., purchased feed 15.6 lbs., hay 31.3 Ib.s., 
Other dry roughage 35.9 lbs., corn silage 114.5 lbs., other succulent feed 7 lbs., 
bedding 12.8 lh.s., pasture 0.3 week, human labor 2.23 hours, and horse labor 
0.1 hour. The other costs totaled 24.77 per cent of the combined feed and labor 
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costs. No mention Is made of credits and a managerial charge Is not Included. 
These data are based on the costs throughout the year, and a sliding scale is 
presented in which the cost during each month is expressed as a percentage of 
the yearly cost. 

Kingston milk distribution costs, E, H. Pobter (N. T. State Dept. Farms 
and Markets, Foods and Markets, S (1920), No. 27, pp. 1S--26). — This Is the 
report of an investigation of the distribution of milk in Kingston, N. Y., made 
during the summer of 1920 by the State commissioner of foods and markets. 

About 6,000 qts. a day are delivered by the 19 dealers in the city. The milk 
comes from 88 producers, many of whom ship only 1 can a day excejit In flush 
periods. Tabulated data Include prices received by producers and distributors, 
the Investment of dl.stributors in plant, equipment, and supplies, and the indi- 
vidual items in the daily cost of handling milk by 13 of the distributors. It is 
concluded that a great reduction in the abnormally high distribution cost (due 
In great part to the large amount of capital invested per unit of milk dis- 
tributed) would result from the use of a single plant for collecting, cooling, 
and bottling the milk. The local requirements that milk from each producer 
be bottled separately and that no unbottled milk be sold are considered un- 
necessary additions to the distributing costs. 

Report of the fair price milk committee of the City of New York, K, S. 
OopELANi) icT AL. (N. Y. State Leg. Doc. No. 20 (1020), pp. 5-6^, pis. S; air. in 
Creamery amd Milk Plant Mo., 9 (1920), Nos. S, pp. 26-SO; 4, pp. S4-S8). — This 
is a report of a committee appointed by the governor to study the process of 
distributing milk in New York City and to consider the possibility of reducing 
the cost of distribution by improving the methods. 

Among the methods of reducing the costs recommended by the committee are 
the collective hauling of milk from farms to shipping stations, better location 
of country stations with regard to transportation facilities and territory drawn 
from, the consolidation of city milk plants, a zoning system for retail delivery, 
and the Increased selling of milk through grocery stores. To increase the 
supply of milk for the city the committee advocates legal restrictions in the 
use for manufacturing purposes of milk produced within a 150- or 200-mile 
radius. Court decisions are also cited to show that the legislature has the right 
to regulate milk prices. 

Cost of market milk production In Detroit area, F. T. Rxddbxl (MicMgan 
Sta. Quart. Bui. 3 (1920), No, 2, pp. -{3-^5).— This is a statement of the cost per 
cow of producing milk In Macomb County during the year ended September 30, 
1919, and in Wayne and Monroe Counties during the year ended April 30, 1920. 
A study of the winter cost in Macomb County has been noted (E. S, K., 42, p, 
877). The amounts of feed, bedding, and labor required per cow throughout 
the year a^e also included. 

liabor used in bottling milk (U, 8 . Dept. Agr., Bur. Anim. Indus., Milh- 
Plant Letter 81 (1920), pp 2; also in N. Y. Prod. Rev. and Amor. Creamery, 51 
(1921), No. 10, p. 444; Creamery and Milk Plant Mo., 10 (1921), No. 1, p. 48 ). — 
Data collected from city milk plants as to the amount of labor used in the ma- 
chine filling and capping of milk bottles are tabulated. An average of 700.7 
bottles wore filled per man-hour in the 31 plants where machines of the rotary 
tyiJO were employed, and 763.4 bottles per man-hour in the 4 plants where the 
machines were of the type In which bottles are removed from the ca.ses and 
passed through the filler and capper In rows. In some plants a great saving 
pf labor was made by special systems of transferring bottles from the washers 
and feeding them to the fillers. 

liabor used In washing bottles (U. S. Dept. Ayr., Bur, Anim. Indus., Milk* 
Plant Letter 83 (1921), pp. 2; also in Creamery and Milk Plant Mo., 10 (1921), 
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yo. 2, pp. S9, 40; Milk Dealer, 10 {1921), No. 5, pp, 66, ^). —Statistics collected 
at 1(>9 city milk plants in the United States are summarized and discussed. To 
wash 1,000 bottles required one man-hour in the 5C plants where one automatic 
washer was installed, and three man-hours in the 49 plants where the ordinary 
turbine brush washers were used. Considerably more bottles were washed per 
hour in the former group. Inconvenient arrangement of the plant and exces- 
sive handling of the bottles decreased the eflicicncy whatever the type of bottle 
washer used. It is thought that all plants washing more than 5,000 bottles per 
day should install an automatic machine. 

detection of abnormal milk resulting from disturbances of secretion* 
G. Koestleb {Milchw. ZentbL, 40 (1920), Nos. 16. pp, 217-222; 17, pp. 229-236 ). — 
The author examines the various methods that have been proposed for detect- 
ing milk from pathological udders, and concludes that chemical methods are 
more satisfactory than bacteriological ones. In particular the ratio of chlorlds 
to sugar is considered the most useful Indication of abnormal milk, but the ratio 
of ehlf>ridH to pliosphates Is nearly as satisfactory and easier to detennine. 

Milk-powder agar for the determination of bacteria in milk, S. H. Ayei«8 
and C. S. Mudge {Jour. Bact., 5 {1920), No. 6, pp. 565-586). — The authors, 
working iu the laboratories of the Dairy Division, U. S. Department of Agri- 
culture, present formulas for three agar media containing skim milk powder. 
Two of these contain peptone and meat extracts in different proportions, and a 
third contains yeast extract in place of peptone or meat extract. The use of 
yeast extract is considered advantageous in cases where the composition of the 
Ijojitoue and meat extracts Is known to Influence the bacterial count. 

The skim milk powder media were found to give much higher counts than 
standard extract agar, and the colonies were also much larger. The higher 
counts ar<* held to represent more ^accurately the number of bacteria in milk, 
and the large size of the colonies makes the counting process more accurate. 
It was also found possible to count the colonies of strong and weak acid- 
producing bacteria, the alkali formers, inert bacteria, and peptonizing bacteria. 

The use of ivashed agar in culture media, S. H. Ayers, C. S. Mitdge, and 
P. Iluiu* {Jovr. Bad., 5 {1920), No. 6, pp. 589-596). — In connection with the 
work noted above, the authors liave found that when washed agar is used with 
the standard peptone extract medium a higher ccnint from milk was obtained in 
many cases than with tlie unwashed agar. Washing the agar reduml Its con- 
tent of calcium and magnesium salts, and cxi^erimonts indicated that these 
salts inhibited the grow^th of certain organisms. 

Biochemical studies on certain molds of the genus Pcnlcillium important 
in cheese making, J. DvoftAK {Rozpravy Ceslcd Akad. Cisaf'e Front. Josef a pro 
Vedy, BJovesnost a Um^Mi, Class H, 26 {1917), No. 31; ahs. in Chrm. Zentbl, 
1920, J, No. 14^ p. 509). — Three species of molds, P. roqueforti. P. album, and 
P. vandidnm, were cultivated either in sterilized milk or in nutrient solutions 
having the same mineral constituents as milk. 

When casein alone wms added to the inorganic solutions it was strongly 
peptonized by the molds with tlie evolution of ammonia, and when both casein 
and lactose were added unstable acids were formed. With the addition of 
casein and lactic acid to the medium a small amount of acid was develoi>ed 
and considerable amounts of ammonia. When lactic acid bacteria were growm In 
the cascin-lactose cultures of the molds there was a marked decomposition of 
casein but only a little acid production, while P. roqueforti cultures gave off the 
typical odor of Roquefort cheese. 

Cultures in sterilized milk behaved like those In the casein-lactose medium, 
but wdth the production of the characteristic aroma in the case of P. roqueforti. 
Mixe<l cultures of P. album and P. candidum in the presence of lactic acid bae- 
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terla produced the changes in casein which occur in the ripening of Camem- 
bert, Brie, and Neufchatel cheese. In the presence of lactic acid bacteria 
P, roqueforti produced the changes corresponding to the ripening of Roquefort 
cheese without the assistance of other molds, and in the abs^iiice of bacteria 
it retained the capacity of splitting the milk fats Into fatty acids with the pro- 
duction of the typical aroma. These observations on P, roqueforti are consid- 
ered contrary to some of the results of Jensen (E. S. 11., 16, p. 705), who 
ascribed the aroma production to a symbiosis between P, roqueforti and 
Oldium Uwtis. 

Some of the factors influencing the growth of the molds were also studied. 
In a 3 per cent casein suspension the optimum concentration of lactic acid for 
the growth of P. cmididum was 0.5 per cent, and growth ceased in a 4.5 per 
cent solution. In the case of P. album the optimum conctnitration was 1 per 
cent, and growth ceased at 4 per cent. P. roqueforti grew best In a 2 per cent 
lactic acid solution, but did not cease growing until the concentration reached 
7.5 per cent The presence of lactic acid bacteria reduced the assimilation of 
protein markedly, but increased the fat and ash content of the mycella. 

Proportioning the Ingredients for ice cream andi other frozen products 
(the balance method) , O. E. Williams (Jour, Dairy ScL, S (1920), Is'o. 6‘, pp. 
439 - 451 ; also in Creamery and Milk Plant Mo., 10 (1921), No. 2, pp. 5>6, 
58-GO.t 62 ). — The author outlines a seberne of systematic computalion for (hder- 
mining the amounts of various ingrt'dlents re<iuired for a mix of given volume 
and conii)osition, having regard to the materials available. 

VETEWNAEY MEDICINE. 

Textbook of microbiology, edited by E. FaiKwiEuoFni and R, Pfeiffer 
(Lehrhiieh der Mikrohiologie. Jena: Gustav Fischer, 1919, vols. 1 , pp. A7//+ 
4 I 8 , pis. 3, figs. 162; 2, pp. XI^4FJ-1206, pis. 4 , figs. This extensive work, 

the various sections of which have been written by different contributors, con- 
sists of tw’o volumes, the llrst dealing with the general phasf\s of microbiology 
and the seetmd with special diseases. The various sections and contrll)uling 
authors are as follows: 

Volume 1, history of epidemiological Investigations, by K. Kisskalt ; classifi- 
ca1i<»n of pathogenic <>rganisms, and general morphology and l)iul(>gy of bac- 
teria, by H. Relchenbach ; general morphology and biology of molds and yeasts, 
and diseases caused by them, by O. Bail; general morphology and ]»liysiology 
of the protozoa, by M. Hartmann; infection and iinnninily, by K. Pfeiffer; ex- 
perimental chemotherapy, by P. Ehrlich ; general epidemiology and prophylaxis, 
by M. Hahn ; disinfection, by W. Prausnitz; legislation, by K. Kisskalt ; methods, 
by U. Seheller; and bacteria in air, water, soils, and milk, by II, Reichenbach. 

Volume 2, anthrax, by M. Neisser; tuberculosis, by 11. Kossed ; leprosy, by 
E. Gotschlich ; epidemic cholera, by E. Freidberger ; typhoid fever, paratyphoid, 
and infectious meat poisoning organisms, by P. IThlenhuth; dysentery bacllU, 
intestinal bacilli in general, and colon bacilli, by W. Kruse; pathogenic cocci, 
by M. Ficker; influenza and the group of hemogloblnophllous bacteria., by R. 
Pfeiffer; bacilli of the Fricdl tinder group, ha<*lllus pyocyaneous, and pest, by 
M. Neisser; diphtheria, by R. Seheller; glanders, tetanus, mllignant edema, 
and hhickleg, by P. H. Romer; gas gangrene, R. Pfeiffpr; botulism, P. H. ROmer ; 
hemorrliagic septicemia of animals, swine erysljielas, pseudotuberculosis, organ- 
isms of the paratyi)hold group pathogenic for animals, actinomycosis, and 
Madura foot, by W. Pfeiler ; spirochetes, by E. Gotschlich ; pathogenic protozoa, 
by C. Schilling; typhus fever, by E. Gotschlich; filterable viruses, F. Loefller; 
and malignant tumors, by E. v. Dungern, 
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Hnman parasitology with notes on bacteriology, mycology, laboratory 
diagnosis, liematology, and serology, D. Kivas {Philadelphia and London: 
W. B. Baundera Co,^ 1920, pp. 7i.5, pis. 8, figs, 52S ), — In tliis work tlie protozoa 
are dealt with in part 2 (pp. 49-225), the metazoa in part 3 (pp, 227-570), ami 
vegetable parasites In part 4 (pp. 577-022). 

J. Buch*s practicum of pathological anatomy for veterinarians and 
students, B. Schubbkt (*7. Buch*8 Praktikum der pathologischen Anaiomie fiir 
Tierdrstc und Studiercndc, Berlin: Richard Bahoctz, 1919, 5. ed., enl, pp> V+ 
150, figs. 2 ), — This is the fifth enlarge<l edition of the work. 

The essentials of histology, E. A. *S. Scitafeii (London: Longmans, Green d 
€o„ 1920, 11. ed., pp. A//+577, figs. 720 ). — This is a new edition of a textbook 
first published in 18S5. 

Special pathology and therapy of the domestic animals, F. von Hijtyka 
and J. Mabek (k^pezieUe Pathologic und Therapie der Ifaustiere. Jena,: Gustav 
Fischer, 1920, 5. cd., rev. atul enl., rols. 1, pp. XVJ-^125C), pis. IJf, figs. 257 ; 2, pp. 

pis. 7, figs. 226 ). — This is the fifth revised and enlnrg(*d edition of 
tJiis work, of which the fourth German (E. S. 11., 32. p. 371 ) and the second 
English translation from the fourth German edition (K. S. U., 3(>, p. 477) have 
bO(‘n noted 

Laws and revised regulations governing the suppression and eradication 
of inf<'ctious and contagious diseases affecting live stock in the State of 
Georgia, V. F. IUhnskn (Ga. Ft ate Vet. Bui. 14, *Vcr. V, 7^ev. ed. (1920), pp. 
42 ). — The laws and regulations are here brought together. 

Annual rejiorts on the distribution of animal diseases in the German 
Empire (Jahresher. Vo'hr. IHerseueh. Deut. Reiche, 27 (1912), pp. T7-|-/2tl+ 
25Jf, pis. 4: 28 (1912), pp. rV+73-^156, pL 1; 29 (191 i), pp. 7 T-f }3).— 
Tliese are the usual detaih^l report.s on the occurrence of infectious diseases of 
domestic animals in Germany (E. S. 11., 28, p. 583). 

Tlie organization and function of the veterinary service in lOgypt, J.-B, 
PioT (Mem. hist. Egyptc. 2 {1920), pp. 111^99, pis. 2 ). — Part two of this report 
deals witli the occurrence of and work with infectious diseases of live stock in 
Pvgypt. 

Eleventh repoii: of the Institute for Infectious Animal Disease's (Tokyo 
Inst. Infectious Anim. Diseases Rpi. 1! (1920), pp, 38-4- f 471 » pls. 6*). ' The occur- 
rence of and work with uniina) diseases in .lapaii is liere reported upon under 
the headings of statistics of scheduled animal dist^ases, lUlP-lhlh: outbreaks of 
scheduled animal diseases In the different months during 1019; districts In 
which outbreaks (»f schedukHl animal diseases oc(mrred during the liist five 
years; results of exuminalhms for bovine tub<*rculosis in 1018; preparation and 
distribution of sera, vaccines, and biological dlagnostica; and vaccination and 
serum injection. 

]Vlai)s showing the areas in the country where outbreaks of schtHluh‘d animal 
diseases occurred in 1010, which are attached, relate to anthrax, Idackleg, bovine 
lymphangitis, hog cholera, swine erysipelas, and rabies. 

The preparation of a culture meclium suitable fr»r tlie growtii of organ- 
isms used as vaccines, 1). Noiuns (Indian Jour. Med. Research, 7 (1920), No. S, 
pp. 526-544)' — G(mtlnuing the Investigation jireviously noted (E. S. H., 41, p. 
080), a method of preparing a culture nietlium from caselnogeu by hydrolysis with 
pancrejitlc extract is described, and the rt^sults obtained with it in the gn>wth 
of various pathogenic organisms are coiiipare<i with those obtained witli the 
use of a meat medium. The method is said to be simpler, (piicker, aiul (‘heaper 
than similar methods employing meat and the resulting medium to yield equally 
good growths of bacteria. 
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The laws of activatioii through dilution and decompositiout an extension 
of vaccine therapy, H. Much {Milnohen. Med. Wchnschr., 67 (1920), No. S6, pp. 
1005, 1006). — This Is a brief discussion of the principles involved in the activa- 
tion of vaccines through dilution and through decomposition (partial antigens). 

Bacterial vaccines. — Ohloretone solution as a vehicle for their adminis- 
tration, U. G. OwKN, F. A, Maktin, and W. L. Bbosius (Jour. Lah. and Clin, 
Med., 6 (1920), No. 1, p. i7). — The authors suggest the use of a saturated solu- 
tion of chloretone for washing bacterial suspensions from agar slants and dilut- 
ing the suspensions. After the desired dilution Is made the vaccine Is heated in 
a wajter bath at from GO to 60® G. for one hour. It Is stated that there is no 
clumping of the organisms as Is the case when tidcresol or phenol is used, and 
that the resulting vaccine is pi^rfectly homogeneous and sterile. 

Abortion disease in cattle, L. P. Beechy (Ohio State Univ. Bui., 16 (1920- 
21), No. 1, pp. 31, fists. 4 )‘ — ^A practical discussion of the disease and means for 
its control. 

Report of committee on abortion of the American Veterinary Medical 
Association (Michigan Sta. Quart. Bui., 3 (1920), No. 2, pp. 65, 66; also in 
Jour. Amer. Vet. Med. Assoc., 58 (1920), No. 2, pp. 225, 226). — This report con- 
sists of a summary of the present knowledge concerning Infectious abortion of 
cattle. 

The bleeding of cattle and swine for the blood tests of infectious abor- 
tion, I. F. Huddleson (Michigan Sta, Quart. Bui., 3 (1920), No. 2, pp. 62-65, 
figs. 2). — For the benefit of farmers and veterinarians brief directions are given 
for bleeding cattle and swine for agglutination and complement fixation tests 
for infectious abortion. 

A study of the action of eight strains of Bacterium abort! vo-equlnus on 
certain of the carbohydrates, C. P. Fitch and W. A. Billings (Jour. Bad., 5 
(1920), No. 5, pp. 469-476, fig. 1). — In view of the conflicting results oblained 
by various workers in studies of the action of carbohydrates on different 
strains of B. ahoi'tivo-equims, a detailed study was made at the Minnesota 
Experiment Station of the action of eight strains of this organism on a number 
of carbohydrates. From the data thus obtained the following conclusions were 
drawn : 

“ B. ahortivo-equinus does not form gas In lactose or sucrose. The apparent 
fermentations of these carbohydrates are often the result of hydrolysis In the 
sterilizing process, B. ahortivo-equinus does not ferment rafRnoso. Hhamnose 
is fermented with gas. 

**A gradually progressive acidity up to 30 days is produced by nearly all 
strains of B, ahortivo-equinus in carbohydrate media where considerable gas Is 
formed. In carbohydrate broth in which no gas is formed a progressive alka- 
linity is formed over a 30-day period. 

** In dulcitol media B. ahortivo-equinus shows considerable variation In acidity 
and alkalinity. This variation is found In unheated as well as heated media.” 

Anthrax, W. E. King (North Amer. Vet., 1 (1920), No. 5, pp. 253-237).— A 
brief review and discussion of recent literature which has been noted from the 
original sources. 

Preventive action against anthrax in Morocco, T. Monod and H. Yelu 
.(Bui. Soc. Path. Exot., IS (1920), No. 1, pp. 14-16). — The authors state that in 
Morocco immunization against anthrax by the Pasteur method has given satis- 
factory results with sheep, hogs, and cattle, but that the immunity lasts only 
8 or 10 months. It Is recommended that the vaccination be renewed at least 
twice a year, either by giving a second injection of the second vaccine in a 
double dose or by the injection of a culture only slightly attenuated. 
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Tlie control of blackleg, J. F. Shigley and W. N. Chuistopheb {North 
Amcr, VeUj 1 {1920)^ No, 7, pp, S30-SS2 ). — To determine the relative value of 
certain lots of blackleg aggressln, filtrate, and vaccine (attenuate<l virus) as 
protective agents against blackleg, 3 groups of 5 calves each were injected with 
2 gm. of virus, 5 cc. of filtrate or aggressin, or 1, 2, or 3 virus pills. A group 
of 5 controls received virus alone. In this series the percentages of death 
from blackleg were as follows: Controls 100 per cent, filtrate 80, vaccine 00, 
and aggressin 40. In anotlier series of experiments more nearly simulating field 
conditions in that only 0,75 gm. of virus was given, no losses occurred in the 
vaccinated calves, while the controls all died. 

These results are interpreted as Indicating the superiority of blackleg aggres- 
sin over the filtrate or attenuated virus vaccine, while at the same time show- 
ing that under ordinary field conditions any of the three products tested would 
he of suflicient protection against subsequent exjjosure to blackleg, 

Hcrotlicrapy in a chronic myotic affection (epizootic lymphangitis), 
L. NfJGRE and A. Boqtjet (Uev, Gdn. MM, 29 {J920), No, 3/f/)-340, pp, ^77- 
483 ). — By applying tlie technique employed by Borrel (K. S. U., 15, p. 86) In 
the preparation of antlsheep-pox serum, the authors hyperimmunized a horse 
recently recovered from ulcerous lymphangitis by successive Injections of 
increasing doses of killed, followed by living, cryptoeoccic organisms. Sub- 
cutaneous injections of massive doses (25 to 40 cc.) of the senim thus 
obtained, at intervals of from 24 to 48 hours, in animals affected with epizootic 
lymphangitis caused a slight amelioratiou of the disease during the first days 
of the tro*atmeut, followed, however, by a rapid aggravation of the disease 
with the appeanice of ru‘W ulcers and an increase in suppuration. The intra- 
venous liij^K'tion of the same serum in weak InU increasing doses Influenced 
not only phagocytosis hut the intracellular digestion of the parasites, provided 
a medium nnfavonible for their multiplication, and brought about a rapid 
cure. 

Vaccination against foot-and-mouth disease, Beltn {Jour, 8!oc. Natl. Apr. 
Jiclp,, 2 {1920), No. oO, pp, W )’ — The author reports the successful use c»f 

a vaccine for foot-aiul-inoutli dis<:‘a.se, both as a preventive and curative 
men sure. 

The deviation of coinplomcnt in the diagnosis of glanders with hemo- 
lytic antihorse alexin, G. Finzt {Rev. (JM. MM. 29 {1920), No. $45-346, pp. 
473-477 )^ — The author is of the opinion that failures in the complement devia- 
tion test for glanders are often due to the complexity of the materials required 
to perform the test. In proof of this a simplified method is described, with 
which, in a number of trials to be reported elsewhere, it is claimed that the 
reaction Is uniformly positive with the seruin of glandered animals and negative 
with that from normal animals. The materials employed consisted of the 
antigen (Pasteur or Sclavo mullein diluted to one-fifth Iti idiysiological solu- 
tion), the inactivated hut not diluted serum of the horse to be examined,, 
hemolytic aiitihorse alexin serum diluted to one-fourth in physiological solu- 
tion, and well-washed red globules (horse) in 10 per cent solution. The 
hemolytic antihorse serum is obtained by injecting medium weight rabbits with 
horse cells washed in about 20 volumes of physiological solution. Five injec- 
tions are made at intervals of five days, the first consisting of 1 cc., Increased 
by 1 cc. for each injection. 

Hemorrhagic septicemia, W. W. Dimock (North Amer, Vet., 1 {1920), Nos. 
6, pp. 292-296; 7, pp. 349-352 ). — ^The author discusses hemorrhagic septicemia 
from the standpoint of etiology, mode of infection, periixi of incubation, symp- 
toms, morbid anatomy, diagnosis, and vaccination. 
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In an attempt to determine the mode of Infection, swine were Inoculated 
with virulent cultures of Bacillus suisepticua by Intratracheal, Intramuscular, 
subcutaneous, and inlraTcnous injections, and by administration per os. The 
results obtained were not conclusive, the intravenous method alone furnishing 
consistently positive results. 

In the opinion of the author, the first problem Involved in a more definite 
understanding of the disease is to determine the inode of infection, including 
the predisposing factors, and to develop a reliable and effective vaccine. 
** Granting that hemorrhagic septicemia is in a very great majority of cases 
secondary to other diseases, the fact that many of these diseases are not in 
themselves fatal, the losses being from the result of a double infection, still 
causes us to hold out the hope that If we cun immunize our animals against 
hemorrhagic septicemia the death rate from other infectious diseases, exclud- 
ing hog cholera and infec?tious diarrhea, may he reduced to a minimum.’^ 

Hemorrhagic septicemia, vaccine or bacterin treatment, W. E. Kin(4 
{North Amcr, Vc/., 1 {1D20), No. 7, pp. SiOS/f2 ). — A review of recent literature 
on the subject, with a criticism of the conclusions drawn by Van Es and Martin 
previously note<l (E. S, R., 48, pp. 882. 887). 

Notes on the detection of Bacillus tetanl, G. W. MnOor and I. A. Benotson 
(Pub. Health U. B., Hyg. Lab. Bui., 115 {1918), pp. -The observa- 

tions reported, which were made in connection with the examination of sus- 
pected material involved In a number of cases of tetanus following vaccination 
againM: smallpox, furnish considerable information in regard to the effe(4 of 
different factors on the growth <»f tetanus spores and the best m€*ans of detect- 
ing B. tctiini contandiiation. It was found possible to detect a much smaller 
amount of such c<mtamiuatIoii, la>th alone ami in vaccine virus, by cultural 
methods and animal inoculation from the cultures than by direct animal tests. 

Trypanosomiases of animals in Venezuela, E. Tejkua {Btil. Bite. Path. 
Exot., IS {1920), No. 4f PP' 297-^305 ). — The first part of this paper deals with 
tryi)anosoiniasls of equines due to Trypanosoma rcue:^ve!cn8c, which occurs 
throughout nearly all of Venezuela, and the second part with trypano«r)rniasls 
of bovines due to T. ffuyanmse, w^hich is thought to be a variety of T. cazaiboui, 
or even T, casalhani, wdiicli may have been introduced in zebus. The equine 
disease ap})ears in two clinical forms, one of wiileli is known as peste hoba, 
herinosura, and trlsteza, the mortality in which is 80 per cent, the other a» 
desrengadera, in wdiich the mortality is nearly 100 per cent. 

The epidemiology of tuberculosis, H. von IIayek {Ztsrhr. Tuhericulosc, S2 
{1920), No. 4, pp. 219-228).— A thet)retlcal discussion. 

A note on the effect of amino acids on the growth of tubercle bacilli, 
P. Masucci {r/our. Ijttb. and Clin. Med., 6 {1920), No. 2, pp. 96-98, fig. 1 ). — By 
using in place of the 2 per cent Dlfco peptone employed In the standard method 
of preparing glycerin bouillon for the growdh of tubercle bacilli, 1.7 per c<mt of 
Difeo peptone -fO.8 i)er cent Aminoids, a commercial preparation of amino 
acids, much better growth of the bacilli took place than wdth the ordinary 
medium. Analyses of the two media showed that the modified medium con- 
tained 31 per cent more amino acids and 50 per cent more phosphorus than the 
ordinary glycerin i>eptone bouillon. 

The spread of tuberculosis among cattle, W. Seifert (Ztachr. Tuberkulose, 
S2 {1920), No. 4, pp. 206-218 ). — Statistics covering a period of nearly 30 years 
are given of the extent of bovine tuberculosis in Germany, Austria, Hungary, 
Denmark, Norwray, Sweden, Switzerland, and Holland. The data are obtaliied 
from moat-inspection reports and tuberculin tests. 

Has the risk of tuberculosis infection of the bovine type Increased duis 
ing the war? F. Schaefficr {Ztschr. Tuberkutose, {1920), No. 4f PP* 
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206 ), — The author Is of the opinion that the marked increase In tuberculosis In 
Germany during the war can be traced indirectly to cstrele^ssness in observing 
the regulations for the use of milk from mixed or tul>erculous herds. 

Work on poison plants, J. J. Tuobnber {Arizona Sta, Rpt, 1919, pp. 
i31 ), — Work on poisonous range plants commenced the previous year was con- 
tinued, the^ commoner poisonous plants in the southern and central jiarts of the 
State having been carefully studied both in the field and by means of plant collee- 
tlons. Data were collected relative to their i)oisonouB properties, seasons of 
growth, fiowering and fruiting, etc. 

In eradication work, digging seemed to be the simplest means of dealing 
with the loco jdants, which were invariably killed when cut off at the root from 
2 to 4 in. below tlio crown. In combating loco plants It is only necessary to 
dig out the larger and more luxuriant glowing plants, which are the ones from 
which stock eat enough to produce ill efTects. The smaller and weaker plants 
will either die out during the >ear or else grow large enough the following year 
to be easily S(‘en. No loco plant should be allowed to mature seed, and in order 
to prevent this ,<*iitiing or digging should liegin before or at the time the plants 
first begin to flower. 

Mention is made of several plants received from different localities which 
are tlu>iight to <*anse stock iK^isoning. In the vicinity of Dewey, ble(h> or 
carel(‘SH \v(hm1 (Am4irai}fhvs pnlmvri), is said to have poisoned slock on several 
occasions. A brief account is also given of investigations of losses of stock 
on certain footidll ranges in s<nitheni Arizona in the vdcinity of Douglas. 

Poi.soning of cattle by food, A.-L. Marctiadiek and A. fJouJON {Les Em- 
poiHfmncmvntti dn IttHail par Aliments. Paris: Lthr, Apr. Maison Rusiiqae, 
1920, pp. ftps. IS), — This i.s a small handluKik in which are discussed 

(1) poisoi»ous planls (pp. 0-34), (2) dangerous foods (pp. 35-98), and (3) 
well and stJignant waters (pp. 00* 112). 

Home methods of medicating dairy cattle, W. T. Johnson (WashUiffton 
Sta., lIVNSt Wash. Sta. Mo. Pul.. S (1920), No. 9, pp. l.HS~ !',(), Jigs. -D.—This is a 
description of tlie drench, capsule, and syringe mctiiods of a<iiniiiistenng 
medicine to cattle. 

Freliiiiinary report on the use of autogenous bacterliis in the treatment 
of sterility of cattle, O. {STAma; (North Amer. Vvi., 1 (1920), No. J, pp. 21^1- 
2^i ). — The author describes the technique of obtaining nuiterial and i)rei)ariiig 
and admiiiistering autogenous bacterins for tlie tivainitmt of sterility of cattle, 
and iireseiits data obtairnMl In the treat»nent of a number of cases with such 
bacterins. Of 12 cows whose history was followed a Tier such trcatiuenl, a 
marked iinprovoment in condition was noted in all cases at the end of two 
weeks, and conception occurred later in 7 cas(»s. The failure conipUdely to 
recover in .some cases is attributed by the author to inahilily to obtain a 
representative sptHumen of uterine exinlate. 

The cattle tick SM^eops onward in Australia and inflicts heavy losses (SH, 
and Indus, [Aust.], 1 (1919), No. S, pp. 139, UfO, Jigs. 2).— A map is gi\en show- 
ing tick-infested areas of Australia, where the tick has sprea<l, until now it has 
taken possession of the littoral from the Twt^ed Heads (N. S. Wales) to Wynd- 
ham (Western Australia), and penetrated hundreds of miles inland. 

Control of fluke disease by destruction of the intermediate host, A. O. 
Chandler (Jour. Agr, Research [U. S.^, 20 (1920), No. 3, pp. 193-208). — This is 
a report of studies conducted at the Oregon Kxperlment Station and later 
continued at Houston, Tex., with a view to the discovery of some effective 
means for destroying fresh-water snails, wdiich act as intermediate hosts of 
flukes. The importance of the liver fluke problem for sheep and <'attle raisers 
In the Willamette Valley of Oivgon led to the inauguration of tlie investigation. 
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An attempt was made to find a cheap chemical substance, readily soluble in 
water, which would be destructive to snails in relatively weak solutions and 
which would not render >vater either injurious or unpalatable for man or 
domestic animals. A number of different substances were tested, their effect 
upon Limnwa (Galha) huUtnoides at different dilutions for periods of time from 
1 to 24 hours being recorded. These tests demonstrated the fact that copper 
salts have an extremely toxic effect on snails, even in such great dilutions as 
1 part to 1,0(K),(X)0 parts of water. Mercuric bichlorid is the only other salt 
exi)erimented with which approaches the salts of copper in its toxicity to snails. 

Experiments with various copper salts were tried, and it was found that with 
equivalent concentrations of the On ion their toxicity was approximately the 
same. Copper sulphate, being the cheapest copper salt, was selected for further 
experiments, in which 10 snails of a species in 1 liter of the solution, at 
approximately 18 to 20 C., were used. 

“In an experiment upon 8 species of 6 families it was demonstrated that 
copi)er sulphate In proportions of 1 part to from 51X1,000 to 2,000,000 parts of 
water destroys snails of all these species within 48 hours ; 50 per cent or more 
are destroyed in dilutions np to 1 to 5,000,0(X). From the point of view of ex- 
pense, harmlessness, and convenience in use copper siilptmte is preferable to any 
other substance which has l)oen tried or suggested for destroying snails. The 
eggs of the snails are not dt'slroyed by the copper salts. 

It is pointed out that water treated with copper subdiate is uninjured for 
drinking, bathing, or irrigation purposes. “The effectiveness of copper sul- 
phate In water is modified more or loss by temperature, alkalinity, dissolved 
organic matter, and living algie. Some allowance sliould be made for these 
factors in estimating the amount of copper to lie used in any given body of 
water. The proportion should vary from 1 to 1, (XX), 000 in relatively pure water 
at 20® 0. or above to 1 to 500.0(X) in water which is very cold, is alkaline, con- 
tains dissolved organic matter, or harbors an abundance of algm. If the growth 
of algie is very luxuriant, it would probably be advisable to kill these algse 
by a prellminury treatment with a 1 to 1,(XM),000 solution of copper sulphate, 
following this in the course of a few days or a week by a second treatment. 
Copper sulphate can be administered to ponds, reservoir.s, or other bodl(‘H of 
standing water in the way advised by Moore and Kellerman for the destruction 
of algm in water “ (E. S. Tl., 16, p. 238). For the treatment of running streams 
the use of a barrel of suitable size, fitted with a scretmed spigot, is recom- 
mended. In water which is not alkaline, large streams could bo treated more 
easily by allowing the copper sulphate, in the form of uniform crystals, to 
dissolve directly into the stream through the screened end of a tube. 

A list of 18 references to the literature Is appended. 

Parasites ami parasitic diseases of sheep, M. 0. Hall (tr, S, DepL Agr., 
Fanners* liul. 1150 {1020), pp, 53, figs. $4), — This is a popular account of the 
important parasites and parasitic diseases of sheep, including preventive and 
remedial measures. Attention is called to the fact that most of the loss In 
sheep, mutton, and wool Is from animal parasites, since sheep suffer compara- 
tively little from bacterial and virus diseases. 

Sheep diseases, E. T. Baker {Chicago: Amer. Vet. Puh. Co., 1920 [2. ed., 
rev. and evil], pp. 299, pi. 1, figs. 122). — ^Tbis is a new and enlarged edition of 
the work previously noted (E. S. R., 36, p. 182). 

An attc^mpt at simultaneous vaccination of sheep a^^ainst anthrax and 
sheep pox, C. Dubois {Rev. 06n. M4d. Vdt., 29 {1920), Ro. 845-840, pp. 483-486 ). — 
Of six animals vaccinated simultaneously with anthrax and sheep-i>ox vaccine, 
all acquired sutUcient immunity against sheep pox to resist the effects of natural 
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and experimental sheep-i)Ox infection and all but one the effects of experimental 
anthrax infection. In the case of the anthrax Infection, a control sheep vacci- 
nated against anthrax alone succumbed to the disease following exi)erlracnial 
infection, thus indicating the severity of the Infection. The duration of im- 
munity following this double Inoculation has not yet been tested. 

Septicemic infection in lambs caused by the bacillus of swine erysipelas, 
M. Chbistianskn (Maanedftskr. Dprlccger, SI il9J9), No. 12^ pp. 241-254; ahs. in 
Jour, Compar. Path, and Ther,, S3 (1920), No. 3. p. 2i2).— This is a report of 
post mortem examination made of a lamb 38 hours old in a flock In which there 
had been a very high mortality among the lambs, revealing hemorrhagic en- 
teritis, great enlargement of the mesenteric glands, degenerative changes in 
other organs, and small heniorrliag(‘s under the endocardium and oplcardium. 
Small bacilli present in pure culture were found to represent the swine ery- 
sipelas bacillus. It is statM that no cfise of swine erysipelas in pigs had 
occurred at the farm during the time of the outbreak among the lambs. 

Hog cholera, W. W. Dimock (North Atner, Vet., 1 (1920) y Nos. 4, pp, 193- 
198; 5y pp. 245-249). — This is a discusswm with illustrations from the author’s 
practh'o of the etiology, symptoms, and lesions of hog cholera, and of important 
points to be ohs(M*ved in the technique of vaccination. 

The founder of the horse, Tt. STRAUN.Mm (La Fourhure dv Cheval. Pa^'is: 
jouve tC- Co.y 1919, pp. 2t8, ph. 14, ftps. 29). — The author deals with the anatomy 
and physiology of the foot of the horse, and the etiolog>', pathology, diagnosis, 
and trc^itnient of founder. 

Btallions cured (clinically) of dourine may continue to bo carriers of 
pathogenic trypanosomes, K. Skkoent, A. Donatien, and A. LnfiiuTiKK (liul, 
8(00, Path. Fxot., 13 (1920), No. 7, pp. 515-518). — In investigations in Algeria, 
trypanosomes reappeared in the i)eriphcral blood of three stallions at the end 
of H months, 2 years, and 3 years and 3 months, respectively. They were all 
animals which to every apiiearaiice had been entirely cured of donrine thrr)ugh 
the administration of atoxyl and orpiment, and whose blood was no longer in- 
fectious, even in doses of several liters. The infectivity tests of the blood (ex- 
tended over a i)criod of 3 years. Thus it appears that a stallion oneo Infected 
oontimu's dangerous notwithstanding that clinically he has entirely recovered 
from the disease. 

Strongylida* In horses, IX-XllI, W. Yobke and .T. W. S. iVTacfik (Ann. 
Trap. Mrd. and ParaKpol., 14 (1920), No. 2, pp. 153-119, figs. 25). — In continiia- 
tum of this account (E. S. R., 41, p. 085), the papers pres(*nted relate, re- 
spectively, to (*p!ico,slomum tridcnUitvm n. sp., the genus roterioslomnm of 
Quiel, stK*cies found in West Africa and Jamaica, Cylindropharynx rhodvsmisis 
n. sp., and Vyheostomum tnrainostim n. sp. 

BUBAL ENGINEEBING. 

Smithsonian physical tables, F. E. Fowle (Smith sn. il/fsc. Coltcct., 11 
(1920), No. 1, pp. XlsVl^450), — ^This is the seventh revised edition of these 
tables. A large amount of data is included which is useful to engineers, and 
which does not usually appear in detail in engineering handbooks. Noteworthy 
instances of such data are tlie tables on the mechanical properties of metals 
and materials of construction, compressibility of gases, acoustics, aerodynamics, 
viscosity of fluids and solids, thermometry, latent heats and heats of combustion, 
radiation, cooling by radiation, conduction and convection, photometry, photog- 
raphy, refraction, reflection, transmissive powers, electromotive powers, electrical 
resistance, radioactivity, colloids, meteorology, and geodetics. 
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Eng:ii] coring Investigations: Program to be undertaken during the Escid 
year 19233.* J. L. Savagk (Ucclam, Hec, iU, S,], 11 {1920), No. 12, pp. 578^ 
579). — The engineering experimental program for the U. S. Redaination Serv- 
ice for the hscal year 1021 is outlined. The experiments include especially 
projects on factors relating to the flow of water and the design of structures 
therefor. 

Hardness of surface waters of the United States* W. D, Collins {Jour. 
Indus, and Engin. Chrm., 12 {1920), No. 12, pp. U81-118S). — This paper gives a 
verj^ general account of the hardness of surface waters in the United States. 
The drainage basins ns used in the studies of stream flow made by the IT. S. 
Geological Survey are taken up in order, and an estimate* Is given of the range 
of the a\erage quantity of dissolved mineral mutter and of hardness likely to 
be found in river and lake waters. 

It is shown tliut soft surface water is found along the Atlantic, east Gulf of 
Mexico, and l*aciflc coasts and along the northern boundary States. Hard 
water is found in the Middle Western States bordering the Mississippi and to 
the east. Hard and strongly alkaline waters are found in the area oulliued 
roughly by North Dakota, Arkansas, Louisiana, Te.xas, Arizona, and soutliern 
California. 

The hydraulic jump and critical d€*pth in the design of hydraulic struc- 
tures, J. Hinds {Engin. Neivs-Hvv., 85 {1920), No. 22, pp. lOHJf-lOJfO, Jigs. 9 ). — 
This is a technical treatment of the subject, in which the ai>pUcaUon <»f estab- 
lished principles relating to hydraulic jump and critical depth to the design of 
canals and otlier works is <les(Tibed. A theoretical study haseii on the laws of 
conservation of eiUTgy find of linear momentum is iiiclmhH:!. 

Cement plast<*r lining for wood irrigation flumes, K. N. Buy an {Engin. 
News-Ucc., 85 {1920), No. 23. pp. 1090-1092, fig. I ). — Experiments on tliree 
flumes aggregating 1,500 ft. in length indicate that cement i»laster lining may 
l)e successfully and more cheaply uml for waterproollng than all-wfMxl con- 
structloii. Tim lOaster used was compf>sed of 1 part cement, B parts .sand, and 
dry hydrated iiiim equivalent by weight t(» 10 per cent of the cement. The 
flumes were constructed witli box shiing and flooring of 1-in. No. 2 Dre^gon pine 
lumber, to which was applu’d a lining of plaster 1 in. in thideness. It was 
found that the annual maintenance co.st was less tliaii for a wooden box flume. 
No matter how long the water is out of the plaster-lined Hume it may be safely 
turned back without extensive repairs. 

Irrigation investigations* G, K. P. Smith and W. E. Oodk (.ln;:’oae- l^ia. 
apt. 1919. pp. Jfip-J^h5, fig. 1). — This report includes, among other things, data 
on ground-water supply and stream flow in the ("asa Grande V^alley and on 
tests of cement pipe. 

Tests of 8“in., pipe of 20 varieties that had been burled in a drain in alkaline 
soil for six years showed that there was no evidence of disintegration. There 
was a marked difference in the appearance of the fractured samples. The more 
porou.s tile appeared dairq) or wet and showed more or less alkali in the frac- 
ture, while the denser tile were dry and free from alkali. The densest and 
strongest tile were those wldch had been mixed with a quaking or wet eon- 
sisteiK'y, and the opinion is expressed that drain tile for strongly alkaline soil 
should be mixed wet. Where tile had been dipped in or painted with cement 
grout, the grout was intact. A tar coating was less effective than the grout, 
and ferrous sulphate in the mixing water was found to be of no value. 

The Tempo drainage ditch* A, E, Vinson, 0, N. Catlin, and S. W, Griffin 
(A7izona 8!ta. Ept. 1919, pp. ^09, 410). — Continuing work previously noted (E^ 
S. R., 43, p. 789), monthly analyses of the drainage waters from the Tempe 
drainage ditch for the year 1919 are reported. It is stated that while the com- 
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position varies considerably from month to month, the general tendency has 
been for the drainage water to lKH*ome less saline. 

Destroying stumps by the char-pitting method in Wahkiakum County, 
Wash., G. A. Nelson (Wash, State Col Ext. DepU, Ser. i, [Pub.}, No. 62 (1920), 
PP ['}]» — This method is described as used in Wahkiakum County, 

Wash. 

Modifleci TNT as a blasting explosive, C. E. Munkoe and S. P. Howell 
(U, S. Drpt. Apr., Public Roads, S (1920), No. SO, pp. 27, 28). — review of work 
by others on the proiwirties of a nitrostarch grenade powder is given, and exjxirl- 
ments with a mixture of this powder with grade-lll TNT arc reported. 

The review indicates that I lie grenade powder, while equivalent to ordinary 
dynamites, has marked hygroscopic proiiorties, thus limiting its use to dry 
work. Sensitlvem‘ss tt'sts of sampU‘s of the powder which had been packed and 
shipped, using No. 8 detonators, showe<l it to be too insensitive for use. Tests 
of mixtures of grenade powder and TNT, called modified TNT, showed that 
cartridges oonttilning up to 50 per cent of powder were sufilcieritly sensitive. 
The mixtures were more €*asily parked in cartridge cases than TNT alone. 

It is recommended tluit the modiflCHl TNT b<* packed in well paraffined paper 
cartridge cases and firoil with the same detonator used for TNT. Owing to the 
teiuhau’y of modllied "J'NT to absorb moisture, it is advised that the cartridges 
Ik‘ used ns promptly as feasilile after receiiit. 

TNT a success in road work, L. E. Smith (U. S. Dept. Apr., Public Roads, 
3 (1920), No. 31, p. 13). — Experience with TNT in road work is brietly revleweti, 
from which the conclusion is drawn that it is the best albround explosive for 
this purpose* and the safest to handle. It has been found specially useful and 
elTe'ctlve for blasting rock, and at prevailing prices for rock <*xcava1ion has been 
found to (‘fiVet an appreciable saving over ordinary drilling methods. 

Superolevathm mid easement as applied to highway curves, A. L. Luedke 
and J. L. llAniiisoN (U. S. Dept. Apr., Public Roads, 3 (1920), No. SI, pp. S~12, 
18, Zips. 7), — An extensive analysis of the superelevation and easement of bigli- 
way curves is givt*n, together with u suiriinary of data on i»ractice in several 
States. Accoinplishmeiit of superelevation by revolving the pavement on the 
center line as an axis Is said to I)e the method most commonly adopted. 

The pitch of fully sui)ereleva(ed sections varies considerably. In Ohio the 
maximum rate of superelevation, which applies to all curves of 4” or shan>er, 
is i In. to the foot. In New York a pitch of 1 in. to the foot is used where the 
radius is 5(X1 ft. In Micliigan the same pitch is used for a radius of 150 ft. or 
less. Practically all of the States vary the umoimt of sup(*relcvatiou as the 
nnliiis of curvature varies. The New York practice furnishes complete super- 
elevation for a speed of 20 miles per hour on curves of 300-ft. radius, and a 
t*omi)lete superelevation for a spet'd of 30 miles iR*r hour on curvt\s having a 
1,500- ft. radius. Speaking generally, the protection olT(u*ed on curves whose 
radii lie hetwwn these limits is from 20 to 30 miles per hour, 

111 the matter of transition, State practice varies considerably. In Ohio 
the transition section is 100 ft. long without reference to the radius of the 
curve to which it is an approach. Other States generally follow a similar 
system. In New Y^ork State the length of the transition section is a function 
of tlie radius of curvature. 

In general, the practice Is to use a thickness on the sniK*relevated sections 
equal to llie edge thickness on the tangent plus one-half of the cruwm on 
tangents. 

Data are also given on pmctlco as to extra width of surface on curves and 
sufierelevation of reverse curves. 

41962*^—21 7 
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lia|ring out circular curves by deflections from the P, 1., T. F. Hickebson 
(t7. 8. Dept Agr„ Public Roads, 9 (mO), Ro- SO, pp. 13-^18, figs. 5).— Mathe- 
matical formulas and tabular data are given for laying out circular curves by 
deflections from the point of Intersection of the tangents. 

Public Hoads (U. 8. Dept. Agr., Public Roads, S (19^0), Nos, SO, pp. S2, figs. 
iS; SI, pp. 28, figs. 1^). — These numbers of this periodical contain the usual 
project statements under Federal-aid allowances approved in September and 
October, 1920, respectively, and the following articles: 

No. 30. — Eastern States Plan Their Snow Removal Work for Coming Winter, 
by J. h. Harrison; Laying Out Circular Curves by Deflections from the V, I„ 
by T. F, Hickerson (see above) ; Belgian Traffic Census Report Issued after 
Long Delay by War; A New Concrete Road Film; (Joiicrete R(»ad Slabs Un- 
damaged by Washout of Sandy Subgrade; 0,630 Miles of Marked Trails to be 
Built with Federal Aid ; The Effect of Alkali upon Concrete, by S. H. McCrory ; 
American Association of State Highway Officials to M(*ct at Washington; Out- 
line of the Field to be Covered by Highway Research, by A. N. Johnson ; and 
Modified TNT as a blasting explosive, by C. E. Munroe and S. P. Howell (see 
p. 385 )» 

No. 31. — Superelevation and Easement as Applied to Highway Curves, by 
A. L. Luedke and J. Harrison (see p. 385) ; TNT a Success in Road Work, by 
L* E. Smith (see p. 385) ; The How and Why of Truck Imi)jict, by E. B. Smith; 
and Design and Construction of Bridge Foundations, by L. N. Edwards. 

The care of leather, F. P. Veitch, II. P. Hoi.man, and R. W. Fuey {U. 8, 
Dept Agr., Farmers* Bui. 1183 {1920), pp. 18, figs. IS). — This bulletin contains 
suggestions on the selection of articles made from leather, and tells how to care 
for them in order to obtain maximum service. 

Particular reference is made to tlie drying, oiling, and waterproofing of boots 
and shoes and to the oiling and preservation of harne.ss and driving belts. Brief 
information la also given on bookbinding, bag leather, and mildewing of leather. 

The practice of lubrication, T. C. Thomsen (New York: McQraw-UUl Book 
Co., Inv., 1920, pp. AV-|-6*07, figs, 240). — ^Thls is an engineering treatise on the 
origin, nature, and testing of lubricants and on their selection, application, and 
use. The author has endeavored to present for each type of engine or class of 
machinery a technical basis for lubrication. Considerable space Is devoted to 
the lubrication of internal-combustion and steam engines, bearings, and other 
matters of interest from the farm machinery standpoint. 

[Official gasoline and kerosene analyses, 1920], R. E. Rose and E. T. 
Caslek (Fla. Agr. Dept. Quart. Bui., 30 (1920), No. 4* PP^ 99-120). — Official an- 
alyses of 177 sainph\s of gasoline and 58 samples of kerosene collated for 
inspection in Florida during the third quarter of 1920 are reported, together 
with deftcioncie.s found. 

Tractors in Connecticut, W. T. Ackerman (Conn. Agr. Col. Ext, Bui. 25 
(1920), pp. 16, fig. 1). — Data are presented which were obtained from detailed 
reports from 45 Connecticut farms on which 59 tractors are operated. 

It is estimated that the average life of a tractor in Connecticut is seven years* 
The tractor for field work is best adapted to .seed-bed preparation. The most 
satisfactory results have bi'en obtained on farms with each tractor caring for 
an average of 76.5 acres. The most popular and satisfactory horsepower rating 
varies from 8~16 to 12-22. The 3-plow tractor has given the best results 
More than 82 per cent of the farms reporting used the tractor for belt work to 
good advantage. It has been found that the tractor to be successful should be 
used at least from 90 to 100 days per year. A total of 101 horses on 32 farms 
were displaced by tractors, averaging 3.3 per farm and 2.4 per tractor. Approxi- 
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mately 3^ gal. of gasoline or kerosene, 1 qt. of oil, and 5 cts. worth of hard 
grease were reqxilred to break an acre of ground. 

Notes on the liincoln tractor trials, 1920, T. Close, B. J. Owen, and H. Q. 
Richardson (Jour. Min. Agr. [London^, 27 (1920), No. 8, pp. 714-724). — A gen- 
eral description of the second year of these tractor trials is given. In view of 
the results obtained, the competitive element of such trials as a desirable 
feature is considered questionable until design and construction have been placed 
on some definite standard basis. 

Motor tractor trials at Turretfield experimental farm, A. J, Pekkins 
(Jour. Dept. Agr. Bo. Amt., 24 (1920), No. 2, pp. 121, 12S-127, 129, ISO).— A 
I)lowiug test lasting about a month on a South Australian experimental farm, 
comparing the work of two tractors witJi tliat of 10 horses, is reported. 

One of the tractors was practically eliminated owing to break downs, but 
the other plowed the full rmmth, drawing a 3-furrow plow cutting a strip 25.5 in. 
wide at depths of from 5 to 5.5 in. The lO-horse team pulled a 5-furrow plow 
cutting li strip averaging 5.5 In. In depth and 40 in. in width. lioth plow and 
horse t(‘am averaged 4.32 acre.s per day. 

It is concluded that, owing to the relatively high cost of tractor work as com- 
pared to that of horses, the tractor is not yet tlie most efficient means of doing 
agricultural work, and that in South Australia it can not yet compete with 
horses in this respect. 

Plowing test, P. J. Shaw (Nova Beotia Bee. Agr. Ann. Upt., 1919, pt. 1, pp. 
7(}-78). — A comparative plowing test on low heavy lau<l of an American plow 
with short abrupt moldboard and sliort handles and a Canadian jdow with a 
long moldboard, mirrow bottom, and long handle.^ showed that the drafts of the 
two plows were practically the same. 

Plows and plowing, J. M, Smith ([Baskatoon, Canada]: Author, pp. 19, figs. 
17). — Practical inforniatiou is given on plows and their adjustment and on 
plowing. 

The pulv(‘riziiig machine In the cultivation of virgin and cultivated soils, 

J, V. OttANCiVisT (Bvenska MosskuUurfor. Tidakr., 34 (1920), No. 5-6, pp. 33S- 
S39, !)• — A rotary puherlzer for use on virgin and other soils in Sweiieii 

is described and Illustrated. 

Proceedings of conference of men engaged in grain dust explosion and 
lire prevention campaign conducted by U. S. Grain Corporation in co- 
operation with Bureau of Chemistry, U. 8. Department of Agriculture 
(New York: V. B. Grain Cot poration, 1920, pp. 11^-159, figs. H). — Those proceed- 
ings contain Uie following special articles: Possible Lines of Extension of Dust 
Explosion Work in Commercial Fields, by H. U. Brown ; Changes in Elevator 
Construction Suggested by Recent Exidoslons, by J. (>. Reed; Latest Develop- 
naaits and Devices for Prevention of Chokes in Eltwator l^egs, by P. E. Brady; 
A Discussion of the Relation of Crain l>ust Explosions as Appllwl to Flat 
Warehouses and Elevators, by C. 1*. Bodnar; Experiences That Have Been 
Helpful In Making Inspections, by G. A. llibl)ard; Static Electricity in Attri- 
tion Mills and Methods of Removal, by M. K. McCollam; Recent Investiga- 
tions of Static Conditions in Industrial Plants, by IT. E. Roetbe; Relation 
of Electrlc^al Equipment to Dust Explosions, by D. J. Ih’ice; Special Features 
in Lighting, by E. B, Fox ; Presentation of Dust Explosion Work Before High 
School Students, by E. L.‘ Riley ; Revie\v of Explosions during Past Year ; 
Suction r. Bucket Elevating in Handling of Grain, by G. D. Witmer ; Relation 
of Aspirating Systems in Grain Elevators to Dust Explosions, by W. D. Lind ; 
A System of Air Purification in Flour Mills, by IT. J. Helmkamp ; and Results 
and Impressions in Dust Explosion Meetings, by H. H. Brown. 
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Wire fence construction, C. L. Mouoan {Clemsm Agr, CoL 0., Esct. Oirc, 
21 {1920) f pp, [4], figs, 2 ). — Brief popular Information on woven wire fence 
construction is given. 

Proceedings of National Conference on Concrete House Coiistructiout 
Chicago, February IT, 18, 19, 1920 (Natl. Conf. Concrete House Construct. 
Proo.f 1920, pp. 2S5, figs. 71). — These proceedings contain the reports of a num- 
ber of connnittees on matters related to houses and housing, and the following 
simcial articles: The Moral Value of the Individually Owned Home, by J. M. 
Vander Muelen; Housing Needs from the Viewpoint of Industry, by J. Glass; 
Concrete Housing, by I. K. Pond; Itelatlon of Design and Public Taste to the 
Housing Prol>leni, by 11. K. Holsman; CooiHjration with Building and Loan 
Associations in Financing Individual Homes, by M. D. Itider ; The GovornnuniPs 
Housing Kxi>eriment, by L. K. Sherman; The Concrete House and Its Status 
as llegards Building Codes, by P. W. Loomis; Insulation of Concrete Walls, 
by N. D. Mitdiell; and New Developments in Surface-Treated Concrete and 
Stucco, by J. C. Pearson and J. J. Karley. 

A poultry house for twenty-five hens, A. G. PhiuPvS and C. W. Carihck 
(Purdue Agr. Ext. Leaflet, 113 (t920), pp. [^I, figs. S). — Working drawings of 
a poultry house for 25 hens are presented and discussed. 

A farm poultry house, H. M. Lackie (Wyo. Agr. Col. Ext. Circ. 4 {W20), pp. 
11, figs. 9). — Brief popular information on the planning and constructhm of 
farm poultry houses for Wyoming conditions is given. 

Silo capacity, H. H. Mussei.man (Michigan Sta. Quart. Bui., 3 (1920), No. 2, 
pp. 67, 08, fig. 1). — Graphic data are given to estimate the weight of silage 
originally contained in a silo and the amount remaining after a certain amount 
has been removed. 

Kesearch work on insulating materials (Ontario Agr. Col. and Expt. Farm 
Ann. apt., 45 (1919), pp. 4^-49) > — Laboratory studios of the relative insulating 
values of several materials showed that very tine black regranulated (‘ork Imd 
the highest insula ting value, followed In order by chopped straw, coarse black 
regranulated cork, for<*.st leaves, sawdust, excelsior, an<i planer shavings. 

The transmission of heat through siuglo-frame double windows, A. N. 
Shaw {dour. Amcr. ^oe. Heating and Ventilating Engin,, 20 {J920), No. 9, pp. 
773-786, figs. 9). — Approximate preliminary calculations show that the qiiuntity 
of heat traiitettnitted tlirough single-frame double windows is jd>out 0.5 B. t. u. 
per square foot per hour per degree Fahrenheit difference, that the variation 
of this quantity with the thickness of the window is small, and tluit In the 
particular case of i and t-in. windows the difference should be less than 5 per 
cent. 

Ten experimental determinations of the actual transmission of heat ihrough 
1 and J-in. single-frame double windows led to the flnal conclusion that these 
sizes will transmit between O.C and 0.7 B. t. u. i)er square foot per hour per 
degree Fahrenheit difference and that the percentage difference for tiie two 
sizes will be less than 2.5 per cent. A description is given of the apparatus used 
in conducting tliese experiments and the theory forming the basis of the 
experiments and methods of procedure is outllnwl. 

Proper selection of hot-water heating devices for domestic service, 
A, Buenoeb (Jour. Amer. Son. Heating and Ventilating Engin., 26 (1020), No. 8, 
pp. 701-713, fig. i).— General principles for the selection of hot-water heating 
apparatus for domestic use are established. 

One-register furnaces (pipeless furnaces), A. M. Daniels (17. S. Dept 
Agr., Farmers* Bui. 1174 {1920), pp. 12, figs. 7).— This very briefly discusses the 
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principles and the advantages and disadvantages of the one-register, warm-air 
house-healing system, illustrates the circulation of cold and warm air in the 
rooms, and points out conditions under which satisfactory si^rvice can be 
exiK^cted. 

Tiie system consists essentially of a heater with a single register located 
directly above it. Warm air passes up through the center part of the register 
and the cooler air is conducted downward through the outer part of the register 
between an inner and outer casing to the base of the furnace. As the heated 
air leaves the center part of the register it rises straight to the oei1ii>g and dif- 
fuses through all the rooms that open Into the main room or liall in which the 
register Is located, forcing the colder and heavier air to the floor. From tliere 
it Is drawn back continually into the furnace through the return inlets. There 
must alway.s I)e an unohslructed passage for the air from room to room. One of 
the essiaitiaJ re(juireinenls of the system ifcj to install the furnace appro jrimately 
under the center of the first floor. 

This system does not i>rovide ventilathm, since it recirculates the air over and 
over again and must dejiend on the opening of doors and windows and on infiltra- 
tion for its supply of fresh air. 

Septic tanks for rural homes, II. B. Roe {Univ. Minn. A or, Div. ^pec. 
Jiul. M) pp. 20^ fioH, Tlie author summarizes his own experience 

and that of othcTS on the design and construction of sewage disp(»sal systems 
for rural homes, and presi*nls working drawings and bills of material and labor 
for th(‘ c(»nstrvictlon of standard systems. 

It is concluded that the l)est and simi)lest sewage disposal plant for the In- 
dividual rural home at pres<'iit is a 2-chamber septic tank connected to a tile 
drain having a good outlet or leading to an absorption iK'd. The general shape 
of the septic tank shouhl be rectangular, the sUulgi? chaml»er Ixdng about twice 
as long as it is wide and not more than 4 ft. wide, with a fluid dei)th of about 
30 ill. and an air space above the scum of approximately 1 ft. Light, acids, 
and greases should be excluded from the tank aud llie entrance and discharge 
of matter should he so controlled as to prevent disturbance of tlie scum. The 
sludgi? chamber sliould be of a size to accommodate liouse discharge up to 30 
gal. per capita per 24 hours, 

8iib.siirface stowage disposal, W. A. ITardenrkugii \Vorki<. Ifp {1P20)^ 

No. 24, pp, 653-550, fips, 7 ), — ^A compilation and comparison of the recommen- 
dations of a number of Ifttate boards of bealth and other authoi*ltjes on the 
structural details of su))surface sewage disposal systems, as well as the area 
ami kind of soil nece.s.sary, are given. 

Notes on the design and principles of sewage siphons, W. Gavett {Kngin. 
Newft-Rcc„ 85 {1920), No. 22, pp, IO 41 , JO 42 , figs. 2), — A brief exposition is given 
of the tlieory upon which the design of sewage siphons is based, togetluT with 
data from comparative exiverinients on discharge from siphons of different 
makes. The desirability of accurate data on friction losses through siphons is 
emphasized. 

Electric service in the American home (Elect, World, 75 (1920), No, 20, pp, 
1133-^1137, fign. 2), — ^The results of a study of reports covering the details of 
electrical service in more tlian 10, (XK) cities and towns and the surrounding 
country districts in the United States are presented. The study included re- 
poits from more than 5,0()0 eentral stations. 

It was found that 30.7 per cent of the people of the United States live in 
electrically lighted homes, and that 6,291,100 houses are wired. There are 
about 340,000 farm lighting plants. 
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Farm profits — figures from the same farms for a series of years, H, M. 

Dixon and H. W. Hawthokne (17. /S'. Dept Agr, BuL 920 (1920), pp. 56, figB. 
19 ). — Studies in continuation of some of those previously noted (K. S. It., 80, p. 
490 ; 39, p. 893; 41, p. 90) are reported on, the areas studied including 25 farms 
for 7 years in Palmer Township, Washington County, Ohio ; 100 farms for 7 years 
In Forrest and Johnson Townships, Clinton County, Ind. ; and CO farms for 5 
years in Verona and adjoining townships, Dane County, Wis. Graphic Illus- 
trations show the distribution of farm area, crop area, receii>ts, expenses, gross 
income, and labor inc<une on the basis of the average for each region surveyed. 

Summaries of the farm business for the group by years, yearly labor incomes, 
and percentage returned on invesiment in the period (!Overed, as well as labor 
income, crop area and yields, crop acre.s per man and horse, pasture area, 
productive animal units, and live-stock returns on each of liie farms are tabu- 
lated. Averages, maximum and minimum, and index figures are shown in the 
same connection. 

The following table has been devised from the authors' summary of results: 


Summary of returns from certain farms in Ohio, Indiana, and Wisconsin. 


Locality. 

Ninn- 
bur of 
farms. 

Period. 

Farm 

income. 

Labor 

income. 

Return 
on in- 
vest- 
ment. 

Estimated 
vttlueofreiit, 
fixxl, and 
fuel. 

Washington County, Ohio 

25 

1912-1918 

1610 

468 

1276 

153 

PtT cf. 
4.6 

11 


Do.T I. 

25 

19UM915 

2.8 


Do 

25 

1916-1918 

800 

441 

6.6 

B 


Clinton County. Ind 

100 

1910, 1913- 1918 
1910, 191.1-1915 

1,856 

558 

5.7 


Do 

100 

1,407 

2,4r>4 

1,293 

985 

205 

4.5 

(1910) 

(1918) 

356 

Do 

KiO 

1916-1918 

I 1,028 
408 

7.0 

620 

DanaCcRinty, Wis 

GO 

1918-1917 

i 4.7 

391 

Do 

60 

19J3-1915 

113 

3.2 

(191,1) 

(1017) 

351 

Do 

60 

1916-1917 

1,754 

1 

850 

' 6.8 

i 

525 



Pour out of the 38.5 farmer.s in these three areas made over $500 labor income 
every year, 33 failed to make a $500 labor income in any year of the period, 
4 farmers allowing the value of their own time made over 5 i)er cent return on 
their farm capital every .year, and 18 did not reacli this return in any one year. 
The returns on the farm capital, when averaged for the period of years, range<l 
from 2 to 8 per cent on most of the fanns. 52 per cent of those in the Ohio area, 
80 per cent of the Indiana farms surveyed, and 78 per cent of those in the Wis- 
consin area falling within this range. After making fair allowance for their 
own labor, 8 farmers in the Ohio area realized over 8 per cent return, 10 in 
the Indiana area, and 3 in the Wisconsin area. Four others In the Ohio area, 
12 in the Indiana area, and 30 in the W’lsconsln ar(‘a, ho>vever, failed to make 
any labor income, while 9 in the Ohio area, 4 in the Indiana area, and 10 in the 
Wis(»onsln area realized less than 2 per cent return. Various factors affecting 
profits on different farms of each region are briefly discussed. 

Borne natural laws of agricultural production and their economic cor- 
rollaries, D. Tabxjffi (Aiti, R. Accad, Gf^rg. [inorence], 5. ser., 17 (1920), No. 

pp. Several phases of the laws of dimipishing returns and of pro- 

portions in animal and plant production are briefly set down and discussed. 
The author finally illustrates the relationship between increased returns with 
sucoeaslve additions of labor, fertilizers, or other factors in Increased yields 
with the idea of the parabolic curve. It is pointed out that while the point 
may finally be reached where successively Intensified methods would not result 
In an increase in tlie product, Uie economic return or profit arising from the 
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practice will certainly reach a point less than nothing or become a loss. It Is 
suggested that the study of the correct proportions of natural and economic 
factors in production with tlie end In view of assuring the highest return opens 
to agriculture a wide horizon of intensive development. 

Possibilities of increased production in our rural industries, A. J. Peb- 
KiNs (>?o. Au8t. Dcpi. Agr, Bui. 126 (1919), pp. 32). — It is said that very little 
really suitable agricultural land remains in South Australia for allotniont or 
clearing, so that increased production and wealth from the soil will come rather 
from increasing the mean returns of existing industries, particularly wheat 
raising. Means of developing this, os well as dairying, live-stock raising, fruit 
growing, and minor projects, are disc'ussed. 

8ome tables relating to crop vahiatlcms and live-stock returns in South Aus- 
tralia ill recent years are given In the appendix. 

The recent ag:rarian agitation in central Italy and the economic condi- 
tions of share renters, G. Tasstnaiu {Aiti. B. Accad. (Jvorg. [Florence], 5. 
«er., 17 {1920), No. 2-Jf, pp. 158-175). — Following a brief survey of the main 
types of hindbolding and of characteristic forms of lease contracts In three 
clepartments in central Italy, Tuscany, Uuriirla, and Marches, thi.s paper de- 
liicrllies the tyi>lcal classic slmre-reiiting or metayage contract, giving its 
main clauses and secondary or auxiliary agreements sometimes pertaining 
thereto. 

I>emands made l»y renters are said to include the requirement of a written 
contract definitely stating the obligations placed on each party, in the place 
of such agreeimmts as customarily existed, which left mucli to the discretion 
of the proprietor; a change in social relationships, which left the tenant 
In the position of more or less servile deiiendency; an increase in the protit 
for the tenant, and tlie immediate realization on the part of the renter of 
those increases resulting from war conditions, the latter being one of the 
advantages whlcli would ari.se from recpiired annual rendering of accounts. 

Certain data, CH)llectt‘d under the direction of G. Pupi of the Royal Higher 
Agricultural Institute of Perugiji on a group of 3(1 plains farms of from 
18 to htH?tares and of 20 hill farms of frour 10 to IS hectares, altogether 
making up a bishopric holding in the Tiber Valley between Perugia and 
Todl, are reviewed In some detail, comparing returns for the pt»rlod 1909-1914 
with those for the years 1916, 1917, and 1918. It is indicated that tlie returns 
to the renter’s family were about tripled in 1917 as compared w ith the average 
for the prewar years, and multiplied about five times in 1918. Tl»e increase 
was due most largely to increased profits from live stock, 

Tlie author concludes that delailwl studies similar to this on the economic 
condition of tenants are imi>erative. It Is his opinion that tlie agitation 
arises not so much from tlie real economic dlfti<*ulties as from socialistic 
propaganda. 

The agitation among the peasants and the future of the sliare-renting 
system, P, F. SEUBAorj {Atti, R. Avead. (leorg. [Florence], 5. ser., 17 {1920), 
No, 2-i, pp. 95-1^). — A detailed r^sum6 is given of the unrest among Italian 
peasants in agricultural districts through a number of years. It is show^n hovr 
In particular districts the agitation was quieted by arbitration and the demands 
for modifled terms of share-lease contracts were met, hut lliat under the Intlu- 
ence of socialists and the so-called people’s party strikes are still organized 
and carried out frequently In various parts of the country. The author con- 
tends that this discontent is due to propaganda rather than to any real economic 
disadvantage to the peasants under present renting sysonm. 

Comparisons of systems of small holding, D, Taruffi {Atti. R. Aecad. 
Oeorg. [Florence], 5. aer., 17 {1920), No. 2-4, pp. 86-9 Jt). — Means of providing 
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credit to Binall farrnor« in Prussia are outlined and briefly compared with Italian 
systems. State encouragement and aid in the acquisition of small holdings and 
laborers' units is reconunende<i, with the reservation, however, that since prices 
of agricultural products have not kept pace with present land prices, this 
factor must be taken carefully Into consideration in order to prevent the under- 
taking of too large a number of such projects to insure economic success to the 
Individuals. 

Relationships between income and property value, A, OsTKnMATER 
(Naehr, Deut, Lan^tv. Ocaell, 6 si err. ^ n. sen, ^ {19t0), Nos. 11-12, pp. 69-71 /). — 
This Is an extract of a study by the author of the appraisal of land os the basis 
for the levying of a property tdx, published in 1915 under the title The Land 
as a Source of Income. The author Is in agreement with Acroboo, who in his 
book. The Taxation of Estates and Other Eornis of Landed Property, considers 
land values to be based on subjective elements ns well as objective financial 
factors. He discusses two methods of evaluation of prot)erty for purposes of 
taxation, the one which he considers more tenable being based on local exchange 
on market values obtaining in a given community as a unit rather than on the 
selling prices of indiscriminate large and small indivdiial parccds, and the (»ther 
being based on the capitalization of income. 

Laur of the Swiss Peasants’ Secretariat advocates the second method, and 
has worked out a system in which the yield value and basis for taxation is 
determined from the net incon>e, the latter term being used to designate that 
part of the gross return remaining after the satisfaction of all costs, amort lz4i- 
tion payments, and wages for family lalH>r, without, however, subtracting 
Interest. Aeroboe holds this Impracticable for taxation puri)osos, and would 
add a correction to Include the purchasing power of tlu‘ income and the pt*r- 
sonal subjective demands of the purchaser for a home rather than for a mere 
means of realizing a definite sum of money. 

By tabulations of a series of figures for selling prices, income, indebtedness, 
labor income, etc., from a large number of prop<n*ties, the author compares the 
earning value calculated by the Laur method with the capital value estimated 
on the community basis. Tliese figures are variously analyzofl and show that 
the calculated earning value is in no case <^ual to the actual sale value of the 
land. The latter was, in fact, from 808 to 902 crowns higher than the former 
In the properties under consideration, and the difference hi*twof‘n tlds income 
value and sale value was less the more the percentage of net Income in the 
total agricultural income Increases in proportion to the labor income. 

All points considered, it is admlttcxl that a close relationship exists between 
net income and exchange value, but since this decreases as the labor income 
Increases in proportion to the total agricultural incojue, the assumption is 
justified that in the determination of land values the possibility of obtaining a 
labor income along with productivity of capital plays an important rOle. It is 
the more important, the more the land takes on the diameter of a labor instru- 
ment. 

The author concludes that increase In value due to the consideration that 
land ownership affords a constant assured opportunity for the operator's labor 
can not be ignored in tax assessment. A systematic collection of data on market 
values for land on the basis of Important agricultural and industrial areas Is 
said to be a field for important scientific studies demanded by the necessity for 
a fair tux scale for Austria. 

A scale of wages based on wheat prices, A. Beckeeich (Jour, Agr, Prat, 
n. ser., 81/ (1920), No. 36, pp, 196-198; rev, in Wages Bd, Ga^,, 2 (1920), No, 56, 
pp, 5J/7, 5f/H). — E>aily and monthly wages of various elassiis of agricultural 
laborers are fix<Hl by an agricultural- society of Melun, EVance, in the vicinity 
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of Pari«, on a sliclinj? scale based on prices for wheat, allowinj?, for <‘xainple, 
an Increase or decrease of 50 centimes above or bt‘low 15 francs a day following 
a rise or fall of 5 francs above or below 100 francs a quintal for wheat as 
laborers’ wages, without board, lodging, or alh>wance of any kind. Tlie Eng- 
lish conunentator iKunts out Unit this is considerably above the rale fixed for 
England by the Agricultural Wages Board as a niinimiim, but that the apparent 
dlsjmrity Is counteracted by the higher c<»Kt of commodities in Fran(*e. 

.Farm inventories, J. S. Ball (f/. jS'. Dept, Apr., Farmers' liuh HH2 {1020)^ 
pp. SI, fifjs, -J). — This exjdalns the uses of farm inventories, and gives directions 
for [>reparing and <*aring for a farm invcMitory book, classifying and ar>praising 
tin* pr(>perty items, and determining resources or ass(‘ts. Tlie a])pcndix con- 
tains a sample of a (*omplete farm inventory on a 125-acre farm in western 
New York, rules for estimating quantities of produce in bulk, and hints on esti- 
mating the life of farm implements. 

Cooperation among farmers and consumers (NafL Catholic War Council, 
Rcronstr, Pamphlcl tJ {1U20), pp. SI ). — In this pamplilot certain salient fea- 
tures of successful co<»perntiou are set forth, s\ich as memijership agreements 
and management, limited sliarelndding, the advantage of handling one erop, 
and <he development of the local society and its alliance will) the district, 
regional, and nati(»nal organization, and the alliliation of consumers’ cooperative 
stores with ])roducers’ socif‘ties Is adv(»cated. Tin* use of the school and postal 
systems and other plans for the distribution of foodstulTs are desc*rii>e<i. Sug- 
gest(*il and a<*tual legislativ<> measures relating to coo])eratioii arc exhiliited in 
ai>pendixes. 

First cooperative congress for Argentina (Bol, Mens. Mus. Sioe. Arpeniino, 
8 {ISIS), No. .9^, pp. 257-^7-59-}-[j?)), — A commission was appointed in April, 
191S, for tlic consideration of cooj)eration in gen(*ral and Uie present status of 
c<K»p(Tative credit socleti(‘s and their relations with banking estal)lishnionts. 
This volume reports the s<‘Ssions of a congress called at the instigation of tins 
c<munlssion and m(*eting October 12-17, 1910, at Buenos Aires. Tlie program 
cov<*red legislation favoring cooperatives, coor>eration for production, con- 
sumers’ cooperathai, coopc'ratlon for cr<*dit and insurance, agricultural co- 
operative societies, and professional syndicates. A number i)f legislative meas- 
ures with regard to these activities are outlined. 

Agricultural insurance: Hail and live-stock insurance, A. Fratzscher 
(LandiririschaftUi^hc Vcr.^ichcrunif {Uaijch nnd Vichrcrsichcrutip). Berlin: 
Frnst ^iepfried Mittlcr d Kon, /.9/4. PP- I 1(D ). — This one (d' a series of 
works on insaram't*, edited liy A. Manes, ctwers various phases of the subject, 
sucIj as the historical dovelo[>ment of hall insurance in Germany since the end 
of the eighttn'iilh century to the present time, the* several forms and the prin- 
ciples of organization, the legal l)asls, and technical features of operation, such 
as the sehntlon of risks, the determination of premiums, and estimation of 
losses, together with brief notes on the status of bail insurance in foreign coun- 
tries. The question of Insurance against losses of live sto(*k and animals 
intended for slaughter Is developed under similar headings. 

North Carolina cotton warehouse system: Luavs, rules, and regulations 
governing its administration {UalHph: N. C. Dept, .ipr., [JP1P\, pp. J(j ). — The 
text of legislation is given with a brief discussion. 

The Market Reporter (17. S. Dept. Apt\ Market Rptr., 3 (J921), Nos. 1, pp. 
i-id; pp. f7-^S, flps. 4: s, pp. 33-43, fips. 2; 4- PP- — The usual weekly 

and monthly siiqimaries, brief articles on domestic movement, imports and 
exports, prices, and the situation in the market of specified commodities and 
important classes of agricultural products, together with analyses of foreign 
market conditions, are given in these numbers. 
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In No. 1 there occurs the first instaliment of a statistical review of the live 
stock uuU meat situation In the United States, compiled by the U. S. Bureau of 
Markets, to be published monthly. The data reflect the conditions prevailing 
in July, August, September, and October, 1920, with comparisons for the same 
periods In 1919. Cumulative data from January to Octoi>er of the same years 
are also given. 

It is noted that the production of vegetable seed Is back to normal. Other 
special articles relate to phases of the live stock and produce markets. In No, 4 
is reported a plan agreed upon for the marketing of stocks of Australian wool 
held by the British Ministry of Munitions, under which Australian growers 
have assumed responsibility for marketing the entire surplus of Australian 
wool carried over from previous seasons. 

Farmers’ Market Bulletin {^orth Carolina St a., Fartners* Market Bui., 7 
(1920), No 8. 38, pp. 12; 39, pp. 8; 1^0, pp. 6; PP- 7). — These bulletins continue 
tbe usual monthly partial list of products which farmers have for sale. Addi- 
tional information is given In No. 38 regarding the legal standards for North 
Carolina in grading and packing fruit and vegetables and sweet p<>tatoes. 

Monthly Crop Reporter (V. 8 . Dept. Agr., Mo. Crop Rptr., 6 (1920), No. 12, 
pp. 133-152). — Crop summaries for the year 1020, and for tbe tliree years 1918 
to 1920, inclusive, are made iu this number, in addition to tl»e usual monthly 
reports on acreage and condition, and brief articles, forecasts, tabulated data 
as to stocks, farm value, and iriarket prices of important agricultural products, 
including live stock, are given. Aggregate crop value comparisons, covering 
22 crops by States for several years, and wages of male farm labor, 1910 to 
1919 and 1920, by States are alwo shown. 

Report of the mission to the United States, Ilecember, 191S-Mareh, 
1919 (Dir. Odn. Agr., Com., et Colon. Tunis, Bui, 24 (1920), No. 101, pp. lOO--- 
178, pi. 1, fig. 1). — General Impressions of agriculture in this country are re- 
corded, and the organization and work of the U. S. Pepartment of Agriculture 
are outlined. Reports on agricultural education, dry farming and irrigation 
farming, production of oranges in California, live-stock raising, and miscel- 
laneous industries as observed by the mission are included. 

[Agricultural production in Argentina] (In The Economic Development 
of the Argentine Bvpuhlic in the Last Fifty Years. Buenos Aires: Ernesto 
Tomquist d Co., Ltd., 1919, pp. 25-32). — ^This chapter, in a compilation of in- 
formation from official publications and other Huthorltative works and peri- 
odicals, is given to a statistical review of the production and ylt‘Id of the prin- 
cipal grains and other crops, areas cultivated, and exports of the principal 
cereals and their destination. 

Agricultural statistics of Argentina (Estadis. Agr. [.irgentina)^, 1917-18, 
pp. 239). — This volume continues statistical information previously noted (K. S. 
H., 49, p. 792). 

Area cultivated and number of domestic animals in Sweden, June 1, 

1919 ([Sweden] K. Statis. Centralhyrdn, Statis. Meddel, Ser. A, 3 (1920), 
Nos. 2, pp. [51+8Jf; 3, pp, — ^Tbis special statistical report tabulates 

and interprets data relating to the number of agricultural enteri>rlsos classified 
in size groups, a.s well as the crops grown and live stock carried on holdings of 
various sizes in the different territorial divisions. Comparisons are made with 
returns for previous years. 

French East Africa and its raw materials, G. Francots (VAfrique Occi- 
dentate Franeaise et ses Mati^res Premieres. Paris: (JmUe Larose, 1920, pp. 
[^1] 4-874- [^1. pis. 8). — A study of the production of oleaginous plants, textiles, 
rubber, wood, live stock, fish, and various native vegetable products in this 
^roup of French colonies is presented In these pages. 
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An agricultural monograph on the region of Urundi, G. De Greff (Bui. 
Affr. Congo Beige, 10 (1919), No. 1-4, pp. 1-69, pi. 1, figs. 21). — Ttiis descriptive 
report covers a general account of the country, the native agriculture, popula- 
tion, customs, and live-stock raising of this French protectorate, formerly one 
of the provinces of German Fast Africa. A few figures are given for average 
pidces recelv€*d for agricultural products and monthly m’lnirnuin offerings in 
trade of the same at certain river trading posts. 

AGEICULTITRAL EDUCATION. 

Development of agricultural instruction in secondary schools, TI. P. Bar- 
rows (V. S. Bur. Ed. Bui. So (1919), pp. lOH ). — This hulletin treats of the his- 
tory of agriculture in secondary schools; progress In State aid for secondary 
agri<'ulture, esp<‘ciaJly in the more definite systeins in Massachusetts, New York, 
Pennsylvania, New Jersc'y, and Indiana; agriculture as tauglit in some sec- 
ondary schools represen ta th e of district and county schools of tigriculture, 
puhli<* high ami norma I schools, and private schools for white and negro stu- 
dents; the Idstory of the movement for Fetleral aid for vocational t»ducation, 
and provisions and op<‘ration of the Smith-Iluglies Act; training teachers of 
agriculture, including the development of agricultural teaching, the work of 
the land-grant coljf^ges in the preparation of teachers of agriculture, and prac- 
tical phases of training; and a summary of study. A bibliography on agricul- 
ture in secondary schools is lnclude<l. 

As reganls the relation of secondary to collegijite agriculture, it is stated that 
“the present-<lay lend(*ncy afJiKvirs to be to consider elementary instruction of 
n gem*ral prevocatioiuil nature the work of tlie elementary scluxds and the 
junior high schools, and the work of the agricultural colleges largely the train- 
ing of scientists and specialists, leaving to se<‘ondary schools and departments 
a large share of the vocational training of farmers.” With reference to the 
kind of school in which agriculture should be taught, the author is of the 
opinion that “ it would seem that there is place for instruction in agriculture in 
every high school serving a farming connuimity if the scliool is prcparinl to give 
the proper training to future fanners. There is also a plac'e for a iiinited 
number of agricultural schools of secondary gra<lc.” 

The use of land, utilizing tlie community resource^ nietliods of instmetion, 
the organization of subject matter, and tHiuipinent ns the chief prohlcuis of 
vt»cational agriculture are brietly summarized. In the author's opinion, it is to 
the sncc<*ss of *Slate-aidcd agricultural instruction that Fedt‘rai ai<l for that 
work must be credited. Altlioiigli the matter of organization and adininistni- 
Ihm is left, largely with the States, there is little doubt but that the tendency 
is ill the direction of national stnndanls. 

With reference to the question of the maintenance of sfM'cializtMl vocational 
training in agriculture in an extensive way without more attention to vitalizing 
the instruction in general agriculture, it is believed that linking instruction 
in general agriculture in the upper grades, the juni(»r high s(*hool, and the lower 
grades of the high school with boys* and girls’ duh work and other home work 
should si^rve in an excellent way as prevocational training for agriculture. 
Further, that inasmuch as there should he close relation between the elenum- 
tary or prevocational work and vo{>atic»nal training, the supervision of both 
lines should be under the same direction. Inasmuch as teachers of agriculture 
are expect'd to know both the art of farming and the sciem^e of agriculture 
along general lines, as well as the art of teaching and the science of education, 
departments of agricultural education are tinding that this broad training can 
not all be given in college. To secure men wht) liave good prospects of sue- 
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ceedlng In departments of vocational agriculture from tlie start, they are reach- 
ing out for men who have had either experience In farming or practice in teach- 
ing, or both, and then rounding out their training in the college. 

The agricultural teacher’s annual plan of work, W. G. Ckandalx^ A. Bab- 
nett, and V. PKTEitsoN {ClemHon Agr, Col, 8, IHv, Agr, Ed. Bui, 3 (1930), pp, 
Vi^Ol, figs, 14), — This summary of plans for teaching agriculture, developed in 
South Carolina during the past three years, includes the farm survey as the 
Imsls of the teacher’s annual plan of work; the project In agricultural teaching; 
the teaching phase, 1. e., the proper scope of subject mutter for each year’s 
work, and the proper distribution of the total teaching time and work through- 
out' the teaching session; community activities; and work during the summer 
months. 

Project study outlines (Tex, Dept, Ed, Bui 121 (1920), pp, 69), — ^This bulle- 
tin includes project stu<ly outlines on corn, cotton, grain sorghums, melons, 
onions, peanuts, potatoes, sweet imtatoes, tomatoes, wheat, hogs, and milk, 
baby bt'ef, sheep, egg, and poultry production. 

A year’s work In farm crops and soils for Minn€>sota, B. M. Oile (Minn, 
Dept. Ed.. Bui 1 (1920), pp. BO, figtt. 11). — ^Thls bulletin comprises outlines for 
a year’s instruction In growing coni ; forage, grain, and root croT>s ; legumes ; 
potatoes; soils and crop rotation; and we<»ds; together with suggestions for 
laboratory work and Illustrative material, applied farm practice work, time 
distribution, and references to helpful literature. 

Education In poultry keeping, P. A. Pbanois (Jour. Min. Agr. ILondonTi, 27 
(1920), No. 8, pp. 76S’-7o9). — author briefly reviews the facilities for poul- 
try instruction In England and Wales, including poultry clubs and societies, 
State assistance, itinerant Instruction, and regular courses at farm Institutes 
and farm schools and at the agricultural colleges. The possibilities of the ex- 
tension of poultry education, esiJeclally as regards higher instruction, is 
discussed. 

Poultry keeping in an elementary school in Cornwall, II. H. Bijcwett 
(Jour. Min. Agr, [Londoni, 27 (1920), No. 6, pp. 617S20). — This note briefly de- 
scribes a chicken fattening experiment, including the economic results, con- 
ducted in the spring of 1920 by the upper-class children of the Lanlivery Council 
School. 

Rural education in Wales (Jour. Min. Agr, {London'], 27 (1920), No. 6, pp. 
S09-512). —Thi» Is an account of an experiment, begun in 1908, in giving an 
agricultural bias to the ordinary school teaching at the Welsbjwol County 
School for Boys, No instruction is given in technical farm processes, but the 
rural science work taken up is deemed especially suitable for boys who hope 
to take a degree in agricultural subjects. Further, the rural trend given to 
the various subjects has contributed to the basis of a good general education, 
and has tended to make the students more alert and has given them a wider 
outlook. 

The agricultural high school of Hohenhelm on its one<>huiidredth birth- 
day, H. Kbaei^cek (Die LandwirtschaftUche Soohschule Ilohmheim xu Ihrem 
Jlundertsten Oelurtstag, Btuttgart, Qermany: Eugen Ulmer, 1918, pp, 24, pis. 
15), — This is an account of the organisation and facilities for instruction of the 
agricultural high school of Hohenhelm. 

Shall instruction in surveying in Prussia be given at the agricultural or 
the technical high school? C. MOlieb (Deut. Landw. Fresse, 47 (1920), No. 16, 
p. 121).-— The author briefly discusses instruction in land surveying as given 
in Prussia. He floes not favor its transfer from the agricultural high schools 
at Berlin and Bonn to the technical high schools, but suggests that if a transfer 
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iB ttnperaUve provision be made In the philosophical faculties of the universities 
of Berlin and Bonn. 

Educational research in the practical arts, F. G. Bonser {Jour, Home 
Boon,, 12 (1920), No, 6, pp. 241-245), — ^The author defines professional or educa- 
tional research and gives several illustrations which suggest the variety of 
possible i)robleras In the field of household arts, centering in general about the 
organization of curricula, the adaptation of technical materials to school and 
public uses, the development of special methods of teaching, the working out of 
problems in equipment for definite purposes, the organization of relationships 
between technical subject matter and other fields or subjects, and the adapta- 
tion of teaching materials and methods in regular schools to special types of 
schools. 

Future administrative problems in vocational education in home 
economics, A. 10. IIiciiakoson (Jour, Home Eco7i., 12 (1920), No. 7, pp. 299- 
307). — The author discusses some of the problems of the administration of voca- 
tional home economics education, viz, the groups of women to be reached by 
such training, determining the kind of instruction which should be given to each 
group, and the provision of adequately trained teachers. 

Practice houses a reality, I). Beach {Jour, Home Econ., 12 (1920), No, 7, 
pp. 308-312). — A summary is given of information on practice houses received 
fr(»in 32 institutions (10 State colleges and universities, 4 other c<d]eges, G 
normal schools, and 3 institutes) which have a practice house. 

Of the State universities and colleges, 11 own and 8 rent their practice houses, 
2 or possibly 3 being self-supporting. The houses have from 5 to 14 rooms, with 
an average of 8, and from 2 to 18 girls work nt the same time in the practice 
house for from r> days to 18 weeks each. In each Institution the girls Uv(‘ in 
the practice liouso while working there and carry on other regular courses. 
In 14 iustitutbms 1 resident instructor curries on the work and in the others, 2. 
In every Instamv but one, tlie instructor does other teaching, which usually 
includes household management. 

AVorlc in the practice house is elective in 3 institutions; required of Smith- 
Hughes students in 4, of seniors in 8, of both juniors and seniors in 3, and in 1 
institution with small attendance is recpiired during all 4 years. Credit given 
varies from no credit to G semester hours. With their practical work these 
students carry from 11 to 20 hours. 

Similar data are reported for the other schools. A description is given of 
tlie practice house at the Uiilversit.v of Maine, oj^eiuHl September 8, 1919. 

Child care in the Oregon Agricultural College practice house, A. G. John- 
son (Jour, Home Econ,, 12 (1920), No. 8, pp. $48-353). — The author states that 
the lecture course in motliercraft first offered in the Oregon Agricultural Col- 
Ige five years ago has develope<l from a very condensed one-credit elective 
course? to a lhre<*-criHilt required course In child care. A practice hou.se, in 
which the laboratory course in household management is offered to jnnior and 
senior students, was established in September, 191G. The problems of child 
care and management as a part of the practice house training are briefly dis- 
cussed. It is concluded after seven and one-half months* experience that the work 
in child care, about which the students are enthusiastic, should be continued, 
because It gives valuable training to the students, furnishes excellent care for 
the children without spoiling them, makes the practice house more homelike, 
and helps to train for motherhood. It is suggested that two children of dif- 
ferent ages should be taken whenever possible. 

The lunch hour at school, K. A. Fisher (U, 8 . Bur. Ed,, Health Ed, No, 7 
(1920), pp. GS).—This is a discussion of the problems of organization and ad- 
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ministration of school lunches In rural and other schools. Some typical dishes 
and menus and a selected list of references on diet are included. 

Report of the women’s institutes of the Province of Ontario, IPIP 
(Ontario Women* s Inst 8, Hpt, 1919 ^ pp» 143). — ^Thls rejwrt contains the pro-^ 
ceedings of the annual conventions for eastern, western, and central Ontario 
and the statistical report for 1918-19 on women’s institutes in the Province, 
together with a few reports of representative institutes. 

Behools for women’s institute organlaers (Jour. Min. Apr. [London], ^ 
(1920), No. 7, pp. 600-602). — Information is given on two two- week schools of 
instruction for women’s institute organiKers held at Oxford and Aberystwyth. 
The main subjects dealt with in these schools were agriculture In Its historical 
and m(»re general aspects and the effects and possibilities of local government 
Other iiujmrtant subjects were village rwreation, home making and hygiene, 
and the principles and methods of voluntary organization. 

MISCELLANEOUS. 

Reimrt of Alaska Stations, 1919 (Alaska Stas. Upt. 1919, pp. 90, pis. 16 ). — 
This contains the organization list and a report of the several Unc*s of work 
carried on during the ffscal year ended tliiiie 30, 1919. Meteorological data 
and accounts of the extensive tests with held and garden crops and other lines 
of work are abstracted elsewhere in this issue. 

Thirtieth Annual Report of Arizona Station, 1919 (Arizona St a. Rpt. 
1919, pp. 391-i63, figs. 4). — This contains the organization list, an administra- 
tive report on the work and publications of the station, a financial statement 
for the fiscal year ended June 30, 1919, and departmental reports, the experi- 
mental features of which are for the most part abstracted elsewhere In this 
issue. 

Report of Langdon Substation, 1914 to 1919, P. F. Trowbuiikie (North 
Dakota Sta. Bnl. 1S4 {1920), pp. 32, figs. 8). — This report briefly summarizes 
meteorological data and the various lines of work from 1914 to 1019, the exfHiri- 
mental phases being for the most part noted elsewhere in this issue. 

Thirty-third Annual Report of South Carolina Station, 1920 (South 
Carolina Sta. Rpt. 1920, pp. 64). — This contains the organization list, a reimrt of 
the director on the work of the station, a flnanciiil statement for the fiscal ycnir 
ended June 30, 1920, and departmental reix»rts, the exi>erimental features of 
which are for tlie most part abstracted elsewhere in this issue. 

Quarterly bulletin of the Michigan Experiment Station, editcid by 11. S. 
Shaw aiul E, 15. Hill (Michigan Sta. Quart. Bnl, 3 (1920), No. 2, pp. 35-72, 
figs. 13). — In addition to articles abstracted elsewhere in this issue, this num- 
ber contains the following: High protein Iloughages for Dairy Cattle, by F. T. 
IMddell; Testing of Dairy Cattle in Michigan, by E. B. Hint; Duplication of 
City Milk Delivery, by S. J. Brownell; Manitou Island Ilosen Eye, and The 
Michigan Plan of Developing and Distributing Improved Crojis Varieties, both 
by J. P. Cox; Better Seed Potatoes Produced for Michigan, by H. C. Moore; 
Commercial Fertilizers on Potatoes, by C. W. Waid; The Conservation of 
Manure, by Z. N. Wyant; Announcement of Record of Merit Test, by O* H. 
Burgess; and List of Available Bulletins. 

Monthly bulletin of th€^ Western Washington Substation (Washington 
Sta., West. Wash. Sta. Mo. Bui, S (1920), No. 9, pp 129-144, figs. 5).— In addlr 
tion to articles abstracted elsewhere in this issue, this number contains brief 
articles on the f<dlowlng subjects; Fall Plowing or Spring PlQwlng? by M. H 
McCollam, and The Experiment Station and the Poultry Industry, by W* A. 
Llnklater. 



NOTES 


Illinois University. — Statistics recently collected by the university Indicate 
that 43 per cent of the graduates of the college of agriculture are engaged 
in fanning, 26 per cent in occupations allied to agriculture, such as county 
farm and home advisors, veterinarians, commercial dairying, and floriculture, 
and 31 per cent in agricultural teaching, research, graduate study, and related 
lines. About 50 graduates are now engaged In experimental work, 

Vermont University. — A grant of $2.50,000 has been made to the university 
for the endowment fund by the General Education Board on condition that 
the university raises $750,IXK) from other sources. The income from this fund 
when completed is Intended to Ih} used in part for higher salaries in the 
colleges of agriculture, engineering, and arts and sciences. 

Merton C. Kobbins has been apiK)inted to the board of trustees, succeeding 
the late Tht^>dore N. Vail. 

Agricultural Education In Canada. — ^At the Ontario Agricultural College the 
men’s dormitory, work on which was suspended during the war, is now near- 
ing completion. It is a stone building acconiniodating about 150 students and 
will appreciably relieve the existing congestion, as present facilities are for 
less than 300 students and the attendance in regular courses Is over 500. 

The new apicultural building at the college was formally opened by Hon. 
M. W. Dolierty, Provincial Minister of Agriculture, during the annual conven- 
tion of the Ontario Be<»keepers’ Association. This building Is a 2-story 
tapestry brick, about 65 by 47 ft., costing about $60,000. The main floor is 
devoted to offices, a reading room, and a microscopical laboratory, and the top 
floor to a lecture room seating 250 i>ersons. The basement is largely occupied 
by a honey ami wax nxun and a bee cellar with special devices for ventilation 
and heat control. 

A farm t'conoinics department has been established in the college, financed 
entirely from Provincial funds. Kev. Charles J. S. Betbune, professor of (*ii- 
toimdogy for the past 15 years, has resigned to retire to private life. 

The University of Alberta 1ms established a combined course in arts and 
agriculture wherei)y the degrees of H. A. and B. S. A. are both conferred in 
six years. The first two years are spent under the tlireciion of the faculty 
of arts, while in the third year instruction in science snbj(H*ts fundamental 
to the course In agriculture is begun. Tlie Inst three years are practically all 
agricultural, but with some work in English, mathematics, and imlltlcal 
econoomy. 

llecent aiipolntments at the Manitoba Agricultural Colh^ge include G. L, 
Shanks as professor of agricultural engineering, vice B. .T. Smith whose ap- 
pointment in the Washington College has previously been noted, and l>r. C. B. 
Clevenger, instructor in chemistry in the University of Wisconsin, as pro- 
fessor of agricultural chemistry. 

Father Leopold, professor of fruit growing in the Oka Agricultural Institute 
since 1910, has been appointed director. 

Agricultural Education and Research in Great Britain . — Science notes 
that the Royal Agricultural College at Cirencester, the oldest place of agri- 
cultural Instruction In the British Empire, is facing extinction at the end of 
the year. This college, founded 75 years ago, has since 1915 been occupied by 
a girls’ school whose tenancy ends at Christmas. The British Ministry of Agri- 
culture and Fisheries is endeavoring to secure the reopening of the institution 
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for its original purpose, and has promised a small annual grant for main- 
tonance under certain conditions. The raising of £25,000 from private funds is 
required, however, and steps are being taken to secure this amount. 

l^rof. T. B. Wood has been selected by the Agricultural Council of Eng- 
land as the representative of agricultural research on the newly organized Agri- 
cultural Advisory Committee. The purpcse of this committee, which also in- 
cludes a landowner, a tenant, a representative of agricultural labor, and a 
woman, is to advise the Ministry of Agi'iculture and Fisheries on agricultural 
matters submitted to it. 

Four resi^arch scholarships have recently been awarded by the British 
Ministry of Agriculture and Fisherlt% on re<*omnieiulatioii of the Advisory Com- 
mittee on Agricultural Science with the concurrence of the Development Com- 
mission. The.s(* scholarships are for £200 each for a term of two years, and 
are available for study at institutions either in England or abroad approvcnl 
by the Ministry. The purpose^ is to contribute to the develofmient of agri- 
culture by preparing research workers. Two of the scholarships are in animal 
nutrition, one in entomology, and one in plant bacteriology. 

According to a note in Nature, heatlquariers of the British National Institute 
of Agricultural Botany at C'amhridge are expected to be ready for oc cupancy in 
August. About 2(1 acres are provided at the institute for testing grounds, and 
in addition two tracts of 254 and 30 acres at St. Ives in Huntingdonshire and 
Ormsklrk in Ijaiicashlre are available, the former as a s(*ed multiplication farm 
and the latter as a potato testing slaiion. Wilfred II. Barker has bwm np- 
IMiinrcd director. An otficlal seed testing station Is to be Incorporated with the 
institute, hut with a separate control and director. 

Au Imiierial Bureau of Mycology has rc‘<*ently b<*eu establlslK'd at Kew for 
the encouragement and coordination of work on the diseases of plants caused 
by fungi in the British Overseas D<miiulons and Colonies. One of its functions 
will be to lend to workers without good library faciUtles original i»apers cm 
mycology and plant pathologjS and a request is made of authors for c*opies 
of reprints, pamphlets, and bulletins. Dr. E. J. Butler, formerly imperial 
mywlogist of tlie Dtqmrtmeut of Agriculture oC India, has been appointed di- 
rector of the bureau. 

Technical training for agricultarlsts in France. — ^A decree of DtH‘ember 6, 
1920, creates in the Ministry of Agriculture a section of applied agriculture, 
mainly for the training of agricultural development workers and diri'Ctors of 
large estates. This section will receive each >ear not to exewd 20 agricultural 
graduates, one-half from tlie National Institute of Agricultiii*e and the other 
half from the national schools of agriculture, Tlie training will extend through 
15 months and will be given as follows: From October 1 to April 1 at the 
National Institute of Agriculture, as well as in the laboratorfes, stations, 
and centers of experimentation in the Tarisian district; April 1 to June 1 at 
the National School of Agriculture at (Trignon ; September 1 to October 15 
at the National School of Agriculture at Montpellier; and from October 16 to 
I>e<*ember 30 at the National School of Agilcultiire at Rennes. The detailed 
courae will be fixed by the Ministry of Agriculture, and will comprise lectures, 
demonstrations, practical work, and excursions. 
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The question has frequently been raised in the last few years 
whether the identity of the experiment statioiib is being nifiintained 
on a parity with that of previous years or with that of other branches 
of the college.^. It is realized that the stations are crippled in force 
and in the means lor carrying on their work, that they liave been 
overshadowed t(j some extent, and that they are not the prominent 
features in fhe agricultural colleges they once were. But how far 
has tlie effect of these things gone'^ Has it seriously affected their 
individuality, their autonomy, their existence as definite, organized 
agencies f<jr ))roviding tlie stock in trade of the other branches of 
college activities? It will be worth while to look into the matter in 
order to get a (’leaver view of present (’onditions, not to darken the 
picture but if need be to mend the situation. 

The experiment station as organized under the Hatch Act is by 
law a department or branch of the agricultural college, designed to 
prosecute investigation and experimentation in agriculture. It is 
the organized research agemey of the college, and is condiK’ted under 
its direction, to supply the basis of teaching as well UvS to aid the 
business and jiracticc of farming. As a part of tlic college, its 
destinies are largely in the care of the parent institution. 

The Hatch Act sets forth certain objects and purjioses and imposes 
e>ertain duties and responsibilities on the station apart from those 
of the college as a teaching institution. These imply certain require- 
ments, among them a fone, funds, facilities, and administration to 
meet the desired ends. The station is so different in its requirements 
and relationships, and its obligations are of such a character, that it 
may properly stand within the institution and before the public as 
a quite definite and distinct agency. This was evidently the original 
conception. It is related to the other branches of the college in 
various ways, and to some extent may share with them in equipment, 
facilities, and working force. But research is so specialized and so 
different from the other lines of activity that in a large sense the 
station needs a force and facilities of its own, or which it can at 
least command for its use. 

The experiment station is not designed as an aggregation of sepa- 
rate departments, each one working independently and to itself, but 
as an organized body of workers having many interests in common, 
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neediog policies to guide it and means of expressing itself and work* 
ing out its destiny. It is not a body wliich any department may join 
at will, or participate in the privileges of without assuming obliga* 
tions of service and of conformity to established requirements. It is 
an entity, and the Hatch Act had that in mind when it extended to it 
in the franking of its publications a privilege which was not ap- 
plicable to other parts of the college. 

Even in the early days when the stations were far smaller it was 
accepted that there was advantage in having this special branch 
properly organized and provision made for its administration. 
From the first this Office has advocated a strong, (‘ompact station 
organization, and experience the country over lias afforded much 
proof of its desirability. The fact that it is vrithin and a con- 
stituent part of a larger organization does not alter its organized 
character, or its need for special guidance and supervision. Rather is 
this need emjihasized by affiliation of the members of its force with 
numerous subject matter departments in the college rcj^ivsenting a 
variety of functions, which suggests the importance of means for 
securing the necessary degree of unity and cohesion in the station. 
Unification under a strong organization is further indicated by the 
character of problems it deals with, which are often wider in scope 
than single departments and call for a considerable measure of 
cooperation. 

The purpose of the station is now viewed more broadly than it 
originally was, and the present view of the agricultural industry and 
what it implies gives a wider range to investigation helpful to it, all 
of which tends to increase rather than to minimize the imjiortaiice of 
effective organization. The larger the enterprise and the more 
numerous its contacts, the greater the need for a directing influence. 
The station must preserve its relations to the public and to education, 
and in carrying out its special function it must keep within the 
limits of its field and make it possible for other agencies to prosecute 
their special work effectively. 

There seems little doubt, however, that the station organization 
has weakened in the past few years, and become a less definite* unit 
of the institutions. This is borne out by the existing provision for it 
and the trend of developments as indicated by the following 
conditions. 

The station directorship was from the first a position of recognized 
importance. A director was considered essential, and the manner in 
which that office has been conducted has been a very vital factor in 
determining the growth of the stations and their development as 
institutions for research. In recent years, however, the office has lost 
much of its distinctive character, and its duties have been merged 
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witli other duties to an extent which has left far less oppoilunity for 
serious attention to the station. 

Ten years ago the station directorshij) at twenty-nine institutions 
was a separate ofliee, the incumbent giving his primaiy attention to 
station affairs, while in twenty-one States it was combined with that 
of clean or (in two cases) president. At tlic pn^sent time the con- 
dition is practically revei'sed; the directors in twenty-eight stations 
liave other duties, usually those of dean, and in nine cases those of 
direidor of extension as well. Nine other station dire<;turs are also 
directors of extension. 

It will be recognized, moreover, that while this change has been 
taking place the agricultural colleges have made large growth, both 
in size and in the complexity of their work, and agricultural extension 
has had almost it*» entire development, lienee, tlie dc*maiids on the 
deans and other c/mibination officers have greatly increased over what 
tliev were ten years ago. \\hen a sc'parate administrative officer for 
tile station was more common. At pi*csent considerably less than half 
the stations have an administrative ofiieer to themselves, while tlie 
remainder re<*eive such attention as can he gi\en from otiier engross- 
ing duties. Although the stations have a]>pointed an assistiuit or 
vice-director to whom more or less of the details of administration 
arc assigned, it Avill be obvious that on the whole the in'o\ision for 
administration has quite materially declined, and the management 
has been merged with other duties which have gix>wn greatly in scope 
and complexity. It has become in large measure incidental. 

8uch an enterprise as an exiieriinent station calls for hard study to 
develop the basis of constnictive. giowth and inci’easing efficiency. It 
is easy to get into a rut. There needs to be (onstant forward looking 
and critical self-examination. A round of routine is not necessarily 
progress. 

Anotlier factor in this connection is the attention given to .special 
qualifications in filling the position of director. The directorship of 
practically half the stations has changed during the passt six years, in 
five cases twice. Of these twenty-eight administratiA’e changes, it 
may be noted that in all but three cases the vacancies were filled by 
persons who had not had previous experience in directing a station ; 
but what is more significant, half of them were likewise new to sta- 
tion work, only a small part having been previously engaged in in- 
vestigation. This is a rather surprising change in the system for 
administering the stations. Obviously, it does not mark an advance 
in the provision for experienced leadership in the research field, 
and the inference is that in the selection the college was actuated by 
other reasons than those specially related to investigation. 

The working force of an experiment station is the primary measure 
of its strength and its greatest resource in prosecuting its work. In 
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the differentiation of function in the colleges, it might naturally 
be expected that since research calls for concentration and freedom 
from interruption, there would be an increasing segregation of a spe- 
cial station force with duties primarily connected with investigation, 
leaving to others the teaching and other branches of effort. This 
would seem natural also from the growth in other branches of the 
college which make larger demands on time, if not from consideration 
of the station welfare. But instead of thi.s, the revei’se has taken 
place. Here also the station has been spread out thinner, not only 
to cover its own field but that of the college. 

As stated in a previous issue, the practice of requiring dual service 
from station employees has considerably increased, so that there are 
many less persons engaged exclusively in the service of the station 
to-day than there were ten years ago. In 1911 a little less than 43 
per cent of those on the station staffs had teaching or other duties in 
the college, while at the present time the proportion is fully f>0 per 
cent. Beyond this, the relative amount of college work reipiired of 
these dual-service employees has grown materially, owing to the pres- 
sure on the colleges and the difficulty of finding suitable instructors. 

Moreover, the station staff is less definitely constituted at present 
than it was a decade ago. There is a growing tendency to list on the 
station staff practically everyone on the agricultural faculty w^io 
might cany on im^estigation. Indeed, several of the colleges make 
no attempt to constitute a station staff apart from the faculty as a 
whole; and often no very definite distinction is maintained between 
the work of graduate students in degree courses and the systematic 
investigation carried forward under definitely constituted station 
projects. 

Such mixed administration and the mixed or indefinite composi- 
tion of the station staff tends inevitably to detract from the unity 
and individuality of the experiment station. There is little to bind 
the staff members together or familiarize them with its work as a 
whole. At many institutions they are rarely called together as a 
station body, but only as the faculty of the college of agriculture. 
This naturally goes a considerable way toward eliminating the sta- 
tion as an organization except in purely financial matters. 

There is some confusion, also, between the graduate instruction 
and that of the station proper. Frequently such instruction is con- 
ducted by staff members wholly in the pay of the station, and the 
theses are published in the station series. Such work may promote re- 
search, even of the highest fundamental character, and on occasion 
it may have a very important relation to the station work in the 
advancement of knowledge ; but, obviously, it ought not to be con- 
fused with the systematic work of the station. The latter is not de- 
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signed as a graduate school, and a body of graduate students headed 
by the professors in charge does not constitute an experiment station. 
The tendency to blend these two agencies has the effect of further 
minimizing the station and detracting from its special character. 
'This sometimes goes to the point where there is doubt on the part 
of department heads whether given pieces of work are station work 
or not, indicating that no real distinction is attempted. In such 
cases there is naturally little remaining of a station organization or 
recognition of such an agency in the State. The condition is in 
sharp contrast to that of extension. 

It i.s perhaps natural that with a slmrper definition of function in 
other lines, the field of the station shouhl show a tendency to 
exj)and increasingly outside the domain <»f agricultural in\e‘=‘ti^ation. 
It has ahvays ])ro\ided for considerable regulatory work, and this 
ha^ steadily groNMi in kind and amount to include, besides tin* regu- 
lar inspections or anal\ses of feeds, fertilizers, si'eds. nursery stoi‘k, 
et(\, such things as stallion reaistration, ad\anced registry tests, egg- 
lajdng contests, forestry j>romotiou ainl adniinistrution, certificates 
of ability in milk testing, and various other things. 

In addition, other extraneous duties have been assigned to the 
station, sin h as tlie niaiiageinent ol the college fajin and other lands, 
and the carrying on of m(‘iiiorial farms or properties gj\en to the 
colleg'e for such as it might make. Tn se\eral instances it is 
responsible for the only a^ai^able facilities for instruction in animal 
husbandry, dairy fanning, dairy munufnclure.s. and the like. The 
head oi one (d the older stations said recently ihat the station admin- 
istrative officers no longer <lireetors of res(‘arc)i, sin(*e the sta- 

tions had become so compiuated and had had joined to them so 
many things <uily remotely I'elatecl to tludr activity. 

The effect of such a variety of duties is to confuse the public as 
to the real work arul function of the station, and there aie some 
evidences, moreover, that it serves to confuse local autlionties. Not 
only does it deprive the station of its distinctive character, but it 
fails to discriminate between the research ai’tiA ities of the station 
and those of a general service bureau for the college and the ^^tate, 

Moreover, it does not clarify the public vieiv when a report desig- 
nated as the annual report of the exiierinient station contains the 
reex^rd for the year of the whole college of agriculture, w ith much 
prominence to agricultural extension and other teaching and pub- 
licity activities. If such confusion exists, it is quite likely to extend 
to the particular needs of the station and the finances at its disposal. 

As a matter of fact, much difficulty has been experienced in se- 
curing more than a quite approximate statement of the funds avail- 
able to the station, or those employed in connection with experiment 
467 & 2*--^21 2 
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and investigation. This is due to the failure of the college to segre- 
gate tlie station appiopriations. For example, in several universities 
the State appropriation reported for the station comprises approxi- 
mately the wlu)le amount allotted to certain departments of the 
agrieultuial college, without respect to the amount devoted to the. 
station activ ities. In other cases the station's share is a rough per- 
centage approximation. Again, the State appropriations or allot- 
ments for the stations have carried the whole or part of the State 
fund for extension, and other appropriations made in the name of 
the station liave, under their provisions, been shared with the exten- 
sion division. In othei* cases the appropriation, while charged up to 
the station, is so drawn as to be applicable to various other uses. 

Such pi-actice is a distinct disadvantage to the stations. It gives a 
quite wrong impression both within and without the institution of the 
support accorded investigation, and makes tlie station I’esponsible for 
funds wJii(*h contribute but sparingly to its welfare. Niiturally it 
increases the difficulty in securing added financial supjx)rt. As far as 
the institutions are concerned it may pro[>er]y be taken as an indica- 
tion or a result of an absence of clear identity. 

How large this error may be and how far it may mislead both the 
public and the authorities themseh^es is indicated l)y the fact that 
the iotjil revenue of the stations, amounting to more than $7,400,000 
as reported by the institutions, shrinks on critical examination to 
something like $4,500,000 for investigation and experiment, including 
the Federal funds. 

Many of the stations have no budget of their own and arc not 
specifically mentioned in the budget of the institution. Allotments 
are frequently made to departments of the college out of the general 
appropriations, without designating the amounts assigned to the 
station work; and the funds which may be used for that purpose are 
such as can be found through economy in the general administration 
of the departments. The size of the assignm(*nts is oft<‘n dependent 
on the needs of the institution in other lines, and fluctuates from year 
to year. 

In numerous instances the needs of tlie station are not set forth in 
separate estimates but are combined with those of the larger organiza- 
tion, and in presenting these estimates to the legislature no special 
reference is made to the station. In such cases the public does not 
have the requirements of the station placed before it, and the station 
does not have its day in court. It is tlierefore cut off from a contact 
which is important to it, and its chance weakened of receiving the 
support it must have to grow. The extension work is not subjected to 
such a large element of chance. 

A recent writer has charged the public with having abandoned 
interest in agricultural investigation — of almost total neglect, even 
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a revei*sal of the policy of the Nation as a whole and every State in 
it” lie adds that ‘’‘after having established the best [ station | 
system in the world, the country has turned its back on its best piece 
of work.” l^eaving aside the question of whether the stations’ cause 
has been adequately j)resented to the public, it is a fact that, even 
with the apj)ropriations made by some of the stations last year, the 
total for 1920 stands at practically the same figure as for 1914, six 
years previous. Six Stat^^s repoit decreases in appropriation during 
that perit)d, aggregating nearly $178, OtK). Only twenty States show 
an increase in those six years amounting to as much as $10,000 or over. 
Kor twenty-eight States the increas^nl Stiite a})propriation ranged 
from iiotiiing up to $10,0iK), aggi-egating $87,0(K) for this group of 
considerably more than half the total number. This gives an aver- 
age for tliios(» Slates of a little more than $3,(KK) in six years, or $500 a 
year in this period of unprecedented cost. 

But niotx^ money was appropriated to the colleges in that period 
than (»\^‘r before. These same twenty-eiglit States increasetl their 
extension funds through direct State appropriation by a t^>tal of 
approximately a million and a half dollars, equivalent to an average 
of oAer $50,000 per State. When this average State appropriation 
for extension is compai-ed with the average of $3,000 by the same 
States for the expcTiment stations, the neglect of the stations stands 
out in its nakcMl reality. IVrhaps the accounting system and the 
financial statomenl has misled both the public and the local authori- 
ties. If so, this may be due to less serious attention to its affairs. 

FortimaUdy, the past winter has seen considerable effort in behalf 
of larger su[)porl for research. While it has resulted in gratifying 
increases in a number of States, the ixdief has by no means been 
general or such as to reinstate the stations in tlieir fonner position. 

It is manifest, therefore, that as a group the stations are not tlje 
prominent features in the colleges that they once were, and that they 
have lost much of their former unity and individuality. There are 
exceptions, of course, but in the main they have gn)wn neither in re- 
sources, man power, nor prestige, while other ])raiiches have grown 
enormously. To an extent their condition represents a symptom, one 
w^hich money alone will not remove. 

Ees('arch has so long l>oen one of the recognized functions of the 
colleges that it should need little argument for its support or the 
development of a progressive attitude toward it. It is necessary to 
all the otlier educational functions of the college ; it is the ladder by 
which they have reached their present efficiency and popularity. It 
is proper, therefore, that it should be fostered in a manner not only 
of sympathetic understanding but of absolute concern — that it should 
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take the form of a well defined, progressive policy for the experi- 
ment stations. The fate of tKo stations very largely depends upon it. 

The dean of one of the large agricultural colleges has said in his 
last report : “ It may fairly be maintained that the experiment sta- 
tion is the most vivid feature in the system of agricultural education. 
It is not merely a continuing source of new truth, but also an effective 
agency in keeping alive in an institution the spirit of research — ^tbat 
attitude of mind which patiently examines the evidence before reach- 
ing a conclusion and is as essential to the honest presentation of 
truth as to its discovery.” It is right to expect that a realization of 
this will be expressed in the attitude of the college — an attitude 
which is not only appreciative but aggressive in its behalf. It calls 
for more pronounced action than in the case of certain other branches 
which in a largo measure now cany themselves. As has been said, 
because research does not have within itself the elements of publicity, 
it needs to be guarded by organizations and persons who understand 
its fundamental importance. 

The changes of the past few years have brouglit tlie cxpei iment 
stations into a different environment. Unaided th(*y arc not able to 
cope with the conditions of this new environment ami make their 
way forward in competition with other branches of the institution. 
Even less successfidly can they do so when they lack organization 
and when they have become so merged with other organizations and 
functions of the colleges that they no longer stand as the same defi- 
nite, united branch of effort that they formerly did. 

It docs not necessarily require oversight or affirmative action to 
result adversely to the station. Inconsiderate action which doe.s not 
take account of the possible effect on the station may be quite as 
serious. This is true also of diminished provision for attention to 
planning for the station, asserting its place in the institutional scheme 
of advancement, or protection of what it already has. Such reflex 
action is often one of the large factors in the situation, and it is not 
so much to be wondered at when the growth of the colleges has been so 
rapid and accompanied by such an expansion of interests and re- 
sponsibility. 

Interest in the smaller things has been on the wane. There is a 
tendency to stress things that are done on a large scale, which offer 
opportunity for rapid expansion, bring credit and popularity, and 
aid in helping to get funds for the whole institution. It is the ap- 
peal of larger opportunity for service, but unless guarded it is in 
danger of engulfing the most fundamental feature in a type of or- 
ganization that is disadvantageous to it, in placing it in the hands of 
those with whom its interests are not primary, and of dissipating 
the efforts of its personnel, the life blood of research. 
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In what has been said there is no reflection upon the agricultural 
extension service. The magnificent growth it has made and the suc- 
cess it has so rapidly achieved is a matter of common pride. It has 
become a forceful ally of the stations. It recognizes research as an 
essential foundation of its work, and it is giving intelligent and 
hearty support to the stations. It has built a strong organization, 
and its strength is in no small measure due to that organization. It 
has established an identity which has given it a recognized place, 
and defined its scope and function. It is just as important that the 
experiment station should have such an individuality and an or- 
ganization suited to its special needs. 

How far the present depressed condition of the experiment sta- 
tions is the outgrowth of an attitude, a diminished identity, a merg- 
ing of organization, it is not necessarA' to determine. But whether 
the condition is a symptom or a product, it is clear that the provi- 
sions made for the stations have not enabled them to assert them- 
selves or served to che<“k the drift of circumstances. A well-defined 
and aggressii’c policy has become one of the obvion.s reciuirements, 
not only for the progress of the stations themselves, but for the 
future welfare of the work of the college as a Avhole, 
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Physiologcioal chemistry, A. P. Mathews (Netv York: WdUam Wood d Co., 
19^0, 3. ed., pp. A/T -f plft. figs. 112 ). — In the third edition of this text- 
book on pliysiological chemistry (E. S. R., 34, p. 607) the most important re- 
visions have l)een Jn the practical part, which lias betm reurrau^^eil, largely 
rewritten, and considerably enlarged to include many new and important 
methods, particularly in blood analysis. These are illustrated by diagrams and 
photographs of the apiiaratus employed. The revision of the theoretical part 
has be*'u most extensive in the chapter on vitamins. 

New lields of phyiochemioal research opened up by the eultivation f>f 
medicinal plants on an economic scale, E. KiUMrus {Jour. Indus, and JJngin. 
Chem., 12 {1920), No. tO, pp. Attention is calleil to various phyto- 

chemical problems that have arisen in eonn(‘ction ^\ith tlu* cultivalion on an 
ec<»munic H<*ale of digitalis, liyoscyaimis, and pep]»(U’miiit, these plants having 
lieeu sele<*ted at random *Mo point out how larce U'chnological operations and 
the biocheniieal study of plants should work hand m hand for the advancement 
of plant chemi'Jtrj.” 

The production of acetaldehyde by certain pentose-fermenting liaeteria, 
W. H, PETmsoN Jind E. B. Eked {Jonr. IfioL Vhnn.. ^ { liliO), No. L pp. 

Til this study of acetaldehyde formation in tlu* ternaudation (d* (*ail>ohydrates 
3 types of pentose forming bacteria were used, an organism related to the 
colon-aerogenes group and designated as cnltuiv 26, Ihuillus avtffn thiflirmn, 
and LaviohaHlhi^ pen tour (die us. The aldehyde was IKed by means of either 
calcium or sodium sulphite and d(»termlncd by the melhod of N<‘nherg and 
Nord.* Sodium sulphite proved more effective than calcium sulphite as a 
fixative, but owdng to Its alkalinity the nnioiint that could be addcMi was 
limited. 

The amount of aldehyde found was proport nmal to the nmmiid of fixative 
used and ranged from 0.02 to 0.157 gm. per ItKl c<\ of cultuix' contahdng 2 jier 
cent of the carbohydrate. Aldehyde was produced from glucose and starch, 
hut the maximuin yield was obtained from xylose. An increase in the amount 
of aldehyde formed w'us accompanied by a decrease in alcohol and an Increase 
in volatile acid. 

l^hthalic anhydrid.— IV, The vapor pressure of phthalic auhydrid, K. 1*. 
Monroe (i/oar. Indus, and Kngin. Chem., 12 {1920), No. 10, pp. 909-971. fig. 1 ). — 
A cold innation of the investigation previously noted (E. S U., i2, ]>. 205). 

The use of catalysts in the solfonation of aromatic compounds, J. A. 
AMHT.ER and W. J. Cotton (flour. Indus, and I'ngin. Cheat., 12 (1920), No. JO, pp. 
908, 909). 

An apparatus for continuous dialysis or extraction, H. Mann (Jour. Biol. 
Chem., 1/4 (1920), No. 2, pp. 207-209, fig. f).— Tlie apparatus di'scribed, con- 
structed for (lu‘ purpose of carrying out dialysis under reduced pressure, Is 
illustrated in the accompanying diagram (fig. 2). 

The method of operation is as folhnvs: The material to be extracted or dla- 
iyzHl i.s placed in the collodion or parchment bag B, which is suspended in the 

»Blocbom. ZlBchr., 00 (1010), No. 1~3, pp. laS-lRT. 
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vessel V from the ground glass stopper S provided with a mercury eup. Enough 
of tlie solvent is introduced into V to overflow into and partially All the flask F. 
The apparatus is then exhausted to the desired degree through thi* tulx* flttod 
with the stoiKJock 8, \vhi<;h Is then closed. The condens^u* tube T is cooled by 
water circulating through tlie jacket and the flask is wanned i>y heating over 
an electric plate or bulb. This ro.sults in continuous evaporation of the liquid 
in F and condensation in T, the condensed liquid rising in V and i until it over- 
flows Into F. 

The advantages claimefl for the apparatus are tlint it nHjuires only a small 
amount of solvent, and that ladiig operated at reduced ja-essiire it is especially 
suitable for the extraction of labile substances which are destroyinl cither by 
oxidation or by Ingli leniperaturc. 

An extremely sensitive color reaction for phosphates and arsenates, and 
its ai>plicatioti, (h Dkm(U>s {Vompi. Rfoid, Acad. Sci. /7/ {1920)^ Ko. 

J7, pp. S02S0Jt). — ^^riu‘ reagents employed in the test consist of an acid solution 
of ammonium mol.xbdute pro- 
]>ared by mixing (‘qual vol- 
umes of a 10 per cent s(i]ution 
of the salt and concent rat<‘d 
lES<h, juid a fr(»sldy invpjired 
stannous eldorid solution ob- 
tained by tr(‘atlng 0.1 gm. of 
tinfoil with 2 ce. of pure HCl 
solution and ] drop of S per 
cent ChiSth solution, boating 
imtiUhe tin dissohes, diluting 
to lAojk Cooling, and decanting 
off tla^fclea r solution. 

In ajqdying tlie test to 
liquhls containing .small 
amounts of phosphorus, from 
S ro 10 (IroDs of tho molybdnte 2-— APParatns for continuous dialysis or ex- 

... , ,, , ‘ „ traction, 

solution is added to cc. of 

the liquid to l)e tested, the mixture shaken, and 1 or 2 drops of the stannous 
chlorid solution added. Under these conditions a blue color is obtained if the 
solution coiitain.s about 1 mg. of pljosphorus in 1 liter. A similar color is ob- 
tained with arsenic, hut the .sensitiveness of the reaction is not nearly so marked. 

As applications of tho test tlie author suggests the detection of pliosphales in 
potahle and other waters, soils, and rocks, and of phosphorus in very minute 
quantities in nninml products such as blood, bile, spinal fluid, etc. One drop of 
blofxi dlssolvi‘<l in T) cc. of water is said to give tbe test. 

The cletermifiatioii of nitrates In soil, A. L. WniTiNu, T. E. Uuuimond, 
and W. II, SoiiooNOVER (doi/r. Indvs, and Kngin, Citem., 12 (1920), No. JO, pp, 
'The methcHl describeil, which is said to have lieen usihI with satis- 
factory results on thousands of soil samples repn^eiiting varied conditions as 
to typ<* and treatment, is a modification of the Devarda metliod, the <'ssential 
features being tbe use of hydiwhloric acid as the nitrate extraclaul and of 
sodium peroxld as the oxldrzting agent. The technique is as follows; 

“The water-free samples fmm moisture determinations are placed in 400 cc, 
shaker bottles, and 300 cc. of approximately 0.5 iier cent liydrochlorlc acid Is 
added. The mixture is then shaken In a mechanical shaker for from I to 3 
hours and allowed to settle overnight. Five gm. of stidlum i>eroxid is placed in 
an 800 cc. Kjeldaiil flask. A 200 cc, aliquot part of the acid soil extract Is blown 
off into a graduated flask, then poured on the peroxid, and the contents of the 
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flask boiled down to from 20 to 26 cc., or, if urea Is present, to complete 
dryness. Two hundred cc. of nitrogen-free distilled winter is now added, to- 
gether with 0.5 gm. of Devarda’s alloy (50 per cent aluminum, 45 per cent 
copper, and 5 per cent zinc), and the mixture distilled for 40 minutes, and col- 
lected in standard sulphuric acid. Sodium hydroxid of a strength such that 1 
cc.=0,5 mg. of nitrogen is used for titration. Rosolic add or methyl rod is the 
Imst indicator. A table of titrations reading direct to pounds per 2,000,000 lbs. 
of wet soil avoids laborious calculations.*' 

That Ihe method determines only nitrate nitrogen was conflrmcd by precipi- 
tation of the nitrate in the soil extracts with nitron solution and analysis of 
tlie crystals of nilron nitrate and the filtrate from the same. Other reducing 
methods than the Devarda alloy wore tested, but the only one that gtive promise 
of being workable on a largo variety of soils was the aluminum method, and 
this provfMl to he very slow in the preseuce of organic matter and possibly of 
potassium aliimlnate. As large amounts of copper were left from the Devarda 
alloy, it is suggested that an alloy containing less copper and more nliimlnum 
and zinc mlgln pr(we as efficient and much less expensive. 

Tlie hygroscopic moisture of flour exposed to atmospheres of difl’t^reni 
relative humidity, C. H. IUtlex' { lour, JuiIuh, and Tenpin, Vhem.^ Vi {liKKh, No, 
11, pp, 1102-1 10 Jf, ftp, 1 ). — The author, with the cooperation of I. Kverts, lias 
made a study at the Minnesota Kxi»erimenl Stiition of the moistun* content of 
flour in atmospheres of different but constant lunnidit> after a period (4’ ex- 
posure sufficiontly long to permit the hygroscopic moisture of the flour to reach 
etpii librium wKJi tlie atmosfdiere. The humidity of the atmosjrdiere was con- 
trolled by placing the flour in 5 gm. samples in tlat-hottoinod aluminum drying 
dishes in desiccators containing sulphuric at'id solnlions of such strength as to 
afford liiiiiiidities of no, 50, 70, and 80 per cent, respectively. The desiccators 
were kept in a thermostat for 8 days, when llie dishes were removed, weighed, 
and replaced for an additional 2-day period, after which they were dried to 
constant v'oight at 100*’ O. in vacuo. 

Samples of patent and cl('ar flours showed no great differences in i>ercentage 
of moisture, although the I’csults with the patent grade were slightly higher. 
The hygi’oscopic moisture at 25*^ ranged from slightly more than 5 per cent at 
80 per cent relative humidity to 15 per cent at 80 per cent relative humidity. 

“Curves representing the relation between hygroscopic moisture (ordinates) 
and relative liumidity (abscissae) have the shape of a simple jairabola, tims 
indicating that hygroscopic moisture does not Increase at a uniform rale when 
in equilibrium with an increasing atmospheric humidity. 

“Flour testing laboratories engaged In analyzing fresh flour containing 12 to 
18 per cent of moisture will experience no appreciable change in the moisture 
conteni of sm*h flour if the relative humidity of the laboratory atmosphere Is 
maintained in the neigliborhood of 70 per cent.*’ 

Action of hydrogen peroxid on flours, Marion {Compt, Rc^id, Acad, <8o{. 
[Pen'll, (1920) t No. 17, pp. SOiSOO ), — The catalase content of a givtm 

amount of flour determined under carefully controlled conditions is thought to 
be a measure of the extent of the extraction or milling of the flour. The 
technique of the procedure and characteristic results with different flour*^ are 
given. 

A chemical method for the detection in fruit of a prior frozen condition, 

W. M. DBiHN and M. 0. Taylob (Jour. Indtts. and Engin, Chern,, 12 {1920), No, 
10, pp. 977-4>7P).— The method described, which makes use of the fact that 
freezing brings about a rapid transformation of sucrose to invert sugar, is essen- 
tially as follows : 
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One half of the fruit Is analyzed directly, and the other half is frozen with 
cracked ice and salt and subsequently thawed and analyzed, the analyses in 
both cases consisting of Die esllination by the gravimetric Fehling method of 
Invert sugar before and after hydrolysis. If the fruit has not been previously 
frozen the pereemtage of Inversion resulting from freezing, thawing, and auto- 
lysis to the time of analysis will be very much higher than if the fruit has 
been frozen. It is thought that this method will serve to indicate a prior 
frozen condition such as would obtain with too low temperatures in cold 
storage, provldixl too grout deterioration of the fruit after removal from storage 
had not taken place. 

Detection of tea oil in olive oil, E. Milltau (CompL Rend, Acad. Agr. 
France, i> (J920), No, 2S, pp. 578^581 ), — Three methods of detecting tea oil in 
olive oil, an adulteration said to be quite common, are noted briefly. 

The most delicate test consists in adding 4 cc? of the oil to a mixture of 5 cc. 
concentrat(‘d TljS(h, cc. cfaicent rated IINOa, and 3 cc. of w'ater. The tube is 
shaken for 30 seconds, plunged into water at 5° C. for 5 minutes, and then 
allowed to stand in water at 15® for 15 minutes. Under tl^ese conditions the 
acid layer is said to be colorless, while the oil is limpid and straw-colored if 
pure olive oil, bla<*k and opatpie if pure tea oil, a deep dirty !)rown if a mixture 
of IK) per cent olive and 10 i)or cent tea oil. and a deep rather muddy straw' 
color if a mixture <»f 05 per cent olive and 5 i»er cent tea oil. 

The jelly strength of gelatins and glues, S. E. SuBceAUD, S. S. Sw^ekt, and 
J. W. Hcott, .Tit. {Jour. Indus, and Engin, Vhem., J2 {J920), No, JO, pp. 1007-1011, 
figs. 11 ), — A torsion dynamometer fur determining the Jelly strength of gelatin 
and glues under pure shear of mol<led cylindrical test ]>icct‘s is described and 
illustrated. The product of breaking load X twist, divided by the cross section 
of the test piece, is taken as tlie jelly strcmgtli. No simple ndation was found 
to hold betw'(H*n the concenlratlou of the gelutht and the Jelly strength, or be- 
tween the jelly strength at a given concentration and the glue-joint or tensile 
strength of a dry glue-joint. 

A new technical inetliod for the estimation of the saccharogciiic power 
of diastatic preparations, K. Oshtma {Jour. Indus, and Engin. Chem., 12 
{1920), No, 10, pp. 99t-99S).‘~~Tho author describes the Iflntner method and tlie 
rnodlfled Ling method for the dettnminalion of the sacehurogenic power of 
diastatic preparations, and outlines further inodifleutions in technique which 
are said to render the metlu)d UToro accurate than the original method and 
less troublesome Cor routine factory w'ork than the metliod u.sed by Sherman 
and his associates. 

The method consists essentially in digesting a mixture of 10 ec. of the 
extract or diluted extract and lOfi cc. of 2 per cent soluble starch solution In 
n W'ater bath at 40® C. for 30 minutes, at the end of which time 10 cc. of 
n/10 NaOH Is added to stop further action. Graduated quantiti(>s of the 
digest are then poured into u series of test tubes, each containing 5 cc. of 
Fehling’s soluUon, the tubes are plaeeti in a boiling w'aler hath for 10 minutes, 
and the smallest quantity of the digested starch solution wideh just reduces 
the Pehling’s .solution is detcrminetl. Tables are given showing the Lintner 
values corresponding to the exact values obtained by this method with different 
strength extracts of the diastase from Aspergillus oryzw at 40 and at 50° and 
for malt diastase at 40®. 

Kapid colorimetric methods for the determination of phosphorus in 
urine and blood, R. P. Belt, and E. A. Doisy {Jour, Biol. Chem,, (1920), No, 
1, pp, 55-67 ). — Rapid colorimetric methods are described for the determination 
of Inorganic, organic, and total phosphorus in urine and of inorganic and 
acid-soluble phosphorus in blood. These methods depend upon the fact that 
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certain reducing agents such as hydroqulnone will reduce phosphomolyhdlc acid 
without effecting molybdic add, and that consequently the* molybdonuni present 
as phosi)hoinolybdic acid can be colorimetrleally detorinined in the presc^rice of 
an excess of molybdic acid, thus avoiding the necessity of isolating the ommo- 
niiiin phosphoinolybdate. 

The estimation of chlorids in blood, V. C. Mynais and J, J. Short (Jour. 
Biol. Chem,, JH (1920), No. 1, pp. -}7-d3). — method of chlorid estimation in 
blood is described, in which the same picric acid filtrate employed for the 
estinmtion of sugar and creatlnin and the same solutions (diluted) employed 
for the Volhard-Hnrvey estimation for chlorids In urine are utilized. Both the 
picric acid and the silver chlorid precipitates arc removed by centrifugation 
instead of filtration. The technique is described in detail, and the results are 
reported of parallel determinations by the method described and the Aust in- 
Van Slyke method (E. S. II., 42* p. 712), these results showing <*los<' agreement. 

A clinical method for the determination of blood sugar in minute quan* 
titles of blood, I. S. Kijcinkr (Jour, Amer. Med. Ahhoc., 7G (1921) No. pp. 172. 
J7S, figs. S). — The method is based on the Benedict procedure (E. S. 11., 39, p. 
112), inodhlod for use with a new microcolorimeter developed l\v Jl. E. Kletl. 
The instrument, tm illustration of which is given, carries a vaudically sliding 
eyepiec(M*onnected ladiiiid an bitervening diaphragm willi a round clip in wbicb 
can placed a standard graduated test tube contuiuing the unknown solution. 
The standard color, a 2.5 pt*r cent solution of potassium diebromate, is cunlained 
in a wedge made by grinding a test tube and fusing It to a ground glass 
plate. Slits in the diapbragnr in front of the color W(Hlge and the tulx' of un- 
known solution enable the observer to compaix' the two colors and, by nmving 
the eyepiece up and down, to obtain an exact match. The t(^cbniqn(i of the 
determination is described in detail, and tables are given from which the 
j:K}rcentages of sugar can be estimated from tl)e scale reading. 

Note on the preservation of specimens of blood intended for Idood sugar 
determinations, W. Denis and M. Aldrich (Jour, Biol. Vhcni., H (1920), No. 
1, pp. 20S-206). — ^l<"ormaldehyde in the pro|>ortion of 1 drop ( <>f com- 

mercial formalin to 6 cc. of oxalated blood has been found to be a suitable 
preservative for blood samples intendeti for sugar determinations. Experi- 
mental results have shown that by the nse of this small amount of formalde- 
hyde glycolysis can be prevented in blood samples for as long as 90 hours at 
temperatures varying from 20 to 30® C. It is thought that samples thus pre- 
served can also be used for the determination of creatinin and uric acid, but 
the results for nonprotein nitrogen and urea are Invariably low. 

The determination of moisture in beet sugar factory products, V, L. 
Aikin (Jour. Indus, and Engin. Chem., 12 (1920), No. 10. pp. 979-&81; also in 
La. Planter, 65 (1920), No. 17, pp. 266--i208). — ^Following a study of the effect of 
various factors on the determination of moisture in saccharin products such 
as molasses, the following technique is recommended as giving the best resnlts: 

** Use only sand that will pass a screen with 0.25 mm. perforations ; digest 
the sand in hot hydrochloric acid, wash, and ignite. Use 25 to 30 gm. of santl, 
and dry and weigh just previous to making the determination. Weigli into the 
dish not over 1 gm. of dry substance, add 1 cc. of water, place the dish on top 
of a dry oven until warm, mix for 3 minutes, and warm and mix again, until 
a perfectly homogeneous mixture Is obtained. Dry at a temperature of 105® 0. 
for 6 hours, cool, and weigh. Repeat until the loss in weight after heating for 
a period of 1 hour is less than 0.1 per cent. 

•‘Make all weighings as soon as the temperature of the desiccator is within 
2® of the temperature of the balance. Repeat all determinations where "the 
duplicates do not cheek within 0.2 per cent.” 
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Changes in tho polarizing constants of sugars during refining, A. F. 

Bi*a,ke (Jour, Indus, and Engm, (ihem,, 12 (1920), No, 11, pp, 1104-‘J107), — ^At- 
tention is onlltKi to tho fuot tlinl tho percentage of true sucrose in a mixture of 
sucrose and pure invert sugar consisting of equal parts of dextrose and levu- 
lose will exceed the polarization at 20“ O. by about tliree-tenths of the por- 
(xmtage of invert sugar. If 8 represents the percentage of sucrose, P the 
polarization, and I the percentage of invert sugar, a value of (S — P)/I above 
0.3 indicates excess of levulose and below 0.3 excess of dextrose. This paper 
reports the results of an attemiit to determine the cause of the low values of 
this ratio often found in refintHi sugar. 

Analyses of the products obtained in the various steps of the process of 
refining a lot of (hihan raw sugar of known initial composition are reported, 
which indicate two causes of the changes in polarization constants during re- 
fining, (I) a slight destructi<»n of levulose by the action of heat and lime, and 
(2) the ahsori)tion of levulose in (‘xoess of dextrose by bone black. 

Th(j attention of sugar refintu-s Is called to the fact that losses of sucrose on 
refining, figurcMl on (’lerget tests, will exceec! thoS(‘ figured from polarizations, 
as tlie inversion dtiririg refining naturally tends to balance invert losses. It is 
also pointed out that statements based on polarization are particularly opti- 
mistic as regards sucrose losses when the raw sugars Imve high values for 
(S — P)/I. as Ihe final amIik* of this ratio tends to be about the same regardless 
of the raw sngjir used. 

Hone black and decolorizing carbons, W. D. Horne (Jour. Indus, ami 
Enffin, Chan., 12 {J920), No. 10, pp. 1015-1017). — In this paper the author dis- 
cusses the <lesiral>h' and umleHiral)le features of various decolorizing and puri- 
fying agents for use In siigfir refineries and factories. 

Occuri*<*iice of diastase in tlie sweet potato in relation to the preparation 
of sweet potato sirup, U. O. (iORE (Jour. Biol, Chem., ^ (1920), No. 1, pp, 19, 
20). — Stiidi('s at lh(* TUirc'iiu of Chemistry, U. 8. Department of Agidculture, on 
the production of sirup from sweid potatoes have shown that tlie sweet tiotato 
is so rich In diastase that simp can i>*adily be made from it without the use 
of malt. The method consists in heating the potatoes In water at a tempera- 
ture of maximum diastatic activity tfrom GO to 80“ C. ) for from 10 to 20 
minutes, then heating to boiling to soften the tissues, crushing, separating the 
juice from the pulp, ami evaporating the juice to sirup. The diastatic power 
of extracts of swcHit potato and sweet-potato flour was found to range from 
ICO to 300“ Llntner. 

Oranges vlingar by rapid process, H. M. Chace and H. D. Poobe (Citrus 
Indus,, 1 (1920), No. 7, pp, 12, IS, 17, 18; also in Fla, (hower, 22 {192i)), No, ^ 
pp, 4, 5, fig. 1; Calif. Citrogr., 5 (1920), No. 9, pp. 282, 296, 297, figs. The 
authors deserllx^ a process for making orange vinegar in genenilors having 
capacities ranging from 30 to 150 gal. every 24 hours. 

The gencTators consist of upright fir tanks provided with three compart- 
ments, the upper one containing the distributing system, the ec3nter beechwowl 
sliavings, and the third the finished product. The distributing system consists 
of a trough divided lengthwise into two compartments so hinged as to their 
base that one empties into the middle compartment through a perforated bottom 
while the otluT is being flll^Hi. The central compartment, which is also pro- 
vided with a perforated floor, Is loosely filled with beechwood shavings. An 
aperture in the middle i.s fitted with a thermometer which reaches to the cen- 
ter of the compartment. Just below the floor of this compartment are six 
Idnch holes slanting down through the wall of the generator. These are 
provided with wooden jiegs by means of which the volume of air passing 
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through the gfenerator can be regulated and the temperature controlled as 
nearly as possible at 86® F. 

In operation the beech wood shavings are first saturated with a good quality 
of nonpasteurized older vinegar. Orange cider prepared by fermentation with 
yeast is allowed to run in slowly, the ternix>rature being closely watched. In 
large generators under carefully controlled conditions the cider is converted 
into vinegar by one passage, while in smaller ones it is customary to nin the 
product through a second generator. 

In general the product oxcw'ds the standard for total acidity of cider vinegar, 
owing to the nonvolatile acids of the original Juice. From the cost of equip* 
raent and operation of an orange vinegar plant, it is estimated that the vinegar 
produced could not compete with bulk cider vinegar, but if properly and at- 
tractively bultle<l might compete favorably Mdth the i»est selling brands of 
bottled vinegar. 

Orange vinegar: Its manufacture and composition, H. D. Poork {Jour, 
Indus, and flriflin. Chem., 12 {t920), No, 12, pp. 1176--1179, fig, t ). — ^Tbis paper, 
in addition to a destription of the generator process for making orange vin(‘gar 
noted above, dc'serihes briefly the home or barrel method of making tht» viju*- 
gar on a small sc*ale and gives fhe full report of experimental work conducted 
with the gcnerat<»r process on five diflerent lots of oranges, two of them sound 
fruit and three frozen. Analyses are given of the vinegars made by both the 
barred and the generator pro(*ess. 

Proceedings of the thirty -third annual coni^ention of the Associjition of 
Official Agricultural Chemists, 1010 {Jour, Ashoc. Off. Agr. Chmn,, {1920), 
Nos. 3, pp. fV ^270-425, figs. 3; 4. pp, P-f437-f>7^).-~Thls is a detailed report of 
the convention held at Washington, I.). C., November 20-22, 10J5. A general 
report of these meetings has been previously noted (E. S, K., 86. p. 298). 

. METEOEOLOGT. 

The status and problems of meteorology, C. F. Marvin {Natl. Acad. 
Proa., 6 {1020), No, 10, pp. 361-372). — ^This is essentially an outline of the or- 
ganization and principal activities of the Weather Bureau, IT. S. D(‘partm(‘ut 
of Agriculture, bringing out especially the numerous points of contact between 
the work of such a service and tlie public welfare., including the many ways 
ill which it bears on agriculture, and setting forth some of the need.s and 
problems of meteorology ns exemplified in the work of the bureau. 

The interests of agriculture are served particularly by “ information rela- 
tive to the effect of current weather conditions on farm activities, the growth 
of vegetation, and the development of crops and their advancement as com- 
pared with an average season, ’’ by dissemination of advice and information 
relating to the utilization of the special forecasts and warnings issued by the. 
bureau in the interest of various lines of agriculture, horticulture, and stock 
raising, and through investigations on the relationship between weather con- 
ditions at various periods of the growing season and crop yields. 

It is shown that “ to-day there is scarcely any important Industry or activity 
of tlie nation which is not to a greater or less extent Influenced by weather 
conditions, and therefore needs the advices, information, and economic benefits 
which flow from the full and efficient administration of all its duties.” 

Among the outstanding problems of meteorology noted are the need for 
more attention to systematic instruction in the subject, for laboratory work in 
meteorology, and for the development of work in meteorology of the oceans 
and in aerology. 
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Physics of the air, W. J. Humphreys {Philutfelphia: J, B, lAppin^eott Co,, 
IBWy pp, XI+665y pl8, 2y figs, 199). — ^This book is the outcome of an attempt at 
an orderly nssemblage of the widely scattered facts and theories relating t(» 
tlie physical phenomena of the earth’s atmosphere, which began with a 
course of lectures at the San Diego Aviation School In 1914, followed by the 
serial publication of articles ou the subject in the •1oum<il of the Franklin 
Institute during 1917-1920. These articles, previously noted (E. S. II., 39, 
p. 616), are here reprinted in revised form. The book consists of four parts 
as follows: 1, meclianics and thermodynamics of the atmosphere; II, atmos- 
pheric electricity and auroras; HI, atmospheric optics; IV, factors of climatic 
control. 

Part I contains chapters on observations, some theoretical temperature rela- 
tions of the atmosphere, observed vertical temperature gradients, the isother- 
mal region or stratosphere, composition of tlu» atrnospht'ro, insolation, atmos- 
pheric circulation, winds adverse to aviation, barometric lluctuations, evaporo- 
fion and condensation, fogs and clouds, the thuuderstonn, and lightning. 
Part II deals with atmospheric electricity and aurora polaris. Part III in- 
clmles chatters on iu*r.spective phenomena; refraction phenomena — atmos- 
pheric refraction, refraction by water drops, and refraction by iea crystals; 
retlecthm phenomena; dilTractlon plieiiomeua; and phenomena due to scatter- 
ing- -coloi* of the sky, and sky polarization. Part IV contains chapters on a 
general summary; principal ice-age theories; vulcanisrn — theory, and observa- 
tional; and otlier factors of climatic control. 

Variation in nocturnal radiation during calm nights, A. Boutaric {Compt, 
Rend. Acad. Fd. [Paris], 171 (1920), Vo. 23, pp. 1163-1167; at>s.‘ in Rev. SOi. 
[Paris], 38 (1920), No. 24, p. 732). — Results obtained at the Pic du Midi observa- 
tory, fn»m August 31 to 24, 1910, conllrm those recordecl at Montpellier in 
showing that, contrary to tlie observations of Lo Surdo at Naples and of 
KxraT at Sontddick, tlie Intensity of nocturnal radiation during calm nights 
generally n'uches a niaxlinum a lirtle after sunset and decreases slowly and 
regularly until morning. 

Th(' etrc<*t of weather changes on soil temperatures, T. B. Franklin (Roy, 
jSoc. Edinb. Proa., 40 (1919-20), No. J, pp. 56-79, Jig. 1). — This paix^r is based on 
records of hourly values taken during the day and on selected nights during 
1019, using the ratio of the ranges of temperature at the depth of 4 in. in 


the soil and at the surface ^ standard. Various agencies causing 

flucluation.s in the underground temperature are dealt with in detail, namely, 
sunshine and shade, rain, character of »)il and seasonal changes in conduc- 
tivity, heat transfer In the soil, wind and relative humidity, frost, snow, the 
advance of spring, and loiig-i)eriod weather changes. 

T> 

The conclusions are that **(1) the values of have a wide range of 

variation, from 0.19 in very dry soil lo 0.85 during heavy rain ; the most com- 
mon value is about 0.4. The monthly mean values showed a decided con- 
R 

nection between and the frequency of rainfall; in fact, percolation of rain 

' R 

seems to be the dominating factor in deciding the value of This is also 


R 

borne out by the different values of ^ in various soils according to their 

behavior with regard to water; In sand the values change with mercurial 
rapidity, due to the easy percolation of rain and subsequent rapid drying, 
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while In clay they change but alugglahty, since clay takes np and parts with 
water with difficulty. (2) In view of the fact that the values of ana 

therefore the values of the diffuslvlty of the soil are so dopejiilent on the j^er- 
eolation of rain, it is jwsslble that the values commonly given for the dif- 
fusivity of the surface layers of the earth need revision. (3) Underground 
temperatures are also considerably affected by (a) strong winds of low relative 
humidity, {b) the frequency and intensity of frost when tlie soil has no snow 
covering, (c) the depth of snow, (d) weather changes of long period. (4) The 
date of flowering of coltsfoot appears to bear little relation to the monthly 
mean values of temperature, but is closely related to the numbt*r of frosts on 
open soil not covered with deep snow. It is possible that good results would 
be obtained by comparing the phenologlcal returns of the luvst 30 years with 
the accumulated temperature underground above the growing temperature for 
each plant considered.” 

The penetration of frost in the soil, V. Enoelhaedt {Met, /Asehr. [Bruns- 
iciok']^ S7 (19^0) t No, ii, pp, 305-312), — ^Thls is an analysis of data bearing upon 
the rate, depth, and modifying conditions of frost penetration. The matlie- 
matical treatment of the subject by Neumann, Stefan, and Schrelber is also 
discussed. 

Periodicity of winter temperatures in western Europe since A. I). 760, 

C. Easton (K, Akud, Weiensch. Amsterdam, Proc, Soci, ScL, 20 {JOJS), pt, 2, pp, 
1092-^1107, pi, t), — Data for the period 760 to 1016 are analyzed for 221, 44 J, 
and 80-year iieriods. 

A general conclusion Is that ” increased and accelerated activity of the solar 
surface corresponds in general to the winter cold In western Europe setting 
in more forcibly and rapidly than usual; inversely a weakened and r(*tardefl 
activity of the sun corresponds to udnters setting in later and more mildly In 
a later part of the period.” Another conclusion is that all temperature aver- 
ages since 1852 are higher than the tine mean. Apparently only an 89-year 
series gives a true average. 

The inlluencc of forests on climate, T, Wussinis (Centbl, Ciesaw, Forstw,, 
44 (1918), No. 3-4, pp. 94-99), — Uevlewing briefly the observations and investi- 
gations on this subject, the author concludes that there is almost always a 
small difference between the climatic elements of forests and of the free air, 
but that forests have a wider benefleial Influence on the climate than is shown 
by the measurement of differences In the climatic elements. 

Carbonic acid and plant growth, F. Boenemann {KoMcnsdure und Pflansen- 
wachstum, Berlin: Paul Parry, 1920, pp. VI-\-ilO, figs. 11). — ^This is a review of 
investigations, including those of the author, bearing on tlio relation of carbon 
dloxld to plant growth and on the conditions of cult ure and fertilization which 
determine the carbon dioxid content of the soil and air surrounding plants. 
The general conclusion is that notwithstanding the inexhaustible supply of 
carbon dioxid in the atmosphere there is ordinarily not enough of this gas In 
the plant environment for maximum growth, hence the importance of adopting 
methods of fertilizing or other means that will Increase the supply of carbon 
dioxid available for plant use. 

Climatological data for the United States by sections (T’. Dept, Agr,, 
Weather Bur. Climat, Data, 7 (1920), Nos, 7, pp, [201], pis, 4, fig, 1; 8, pp. [201], 
pie, 4, fig* I).— These volumes contain brief summaries and detailed tabular 
statements of climatological data for each State for July and August, 1920, 
respectively, 



mu 


EXPERIMENT STATION RECORD. 


619 


SOILS— FEETILIZERS. 

Chemical composition of some Louisiana soils as related to soil series 

and to texture, S. S. Walker {Louiniana Bui. 117 {1020), pp. 27, fwn. 4 ). — 
Cbernical analyses of G7 soils and 6*1 subsoils, distributed anion^r 8 soil series 
and 27 scdl types from the Longleaf Pine Belt area in Louisiana, are presented 
and discussed, with the purpose of disco verinj? similarities or differences which 
may exist between soil series and also between classes of soils grour)ed on the 
basis of texture. 

It was found that there are usually wider variations within a given series 
or class than there are between the averages of series or classes. Iri general, 
the analyses indicate that chemical composition bears a closer relatioiLship to 
a series system of grouping than to a system based on the soil texture only. 
(%‘rtaln relationships hetweeii the various soil constituents and betweeii soil 
and subsoil are indlcat^*d. 

Soil Survey of Pearl River County, Mis.s., Et M. Jones and (L W. Musorave 
(t\ B, Dept. Afjr., Atfv. f^heets Field Oper. Bur, Soils, 1918, pp. 38. pis. 2, fig, i, 
map 1), — This survey, made in C(K)peratlon with the State of Mississippi, deals 
with the soils of an area of 510,080 acres in extreme southern Mississippi, 
which li(‘S entirely within the Gulf Coastal Plain. The topograjdiy in general 
is rolling to Hat. Draitjage outside the fiat areas is well estabUshe<i, and it is 
stated that the flat art‘as could be easily drained. 

The soils of the an*a are of residual and alluvial origin. Including swamp, 
21 soil typ<‘s of 12 scries are mapped, of which the Huston and Susquehanna 
fine sandy loams cover 46.5 and 11.4 per cent of the area, respectively. 

Thc^ soil resources of Nebraska, G. E. Condra {Nclr. Vniv., Nvbr, Cotiserv, 
and Soil Survei/ BuJ. 15 {1920). pp. 76, figs, 27 ). — ^This is a brief general report 
on the soils of Nebraska, in which the State is divided into three distinct 
regions on the basis of soil, tojmgraphy, and economic development as the loess, 
sand hill, and high plains regions. 

The loess region oc<’upies a little more than the southeast half of the State 
and is divided Into loess plains, rough land areas, wliuLformed hill areas, drift 
hills, bench lands, and alluvial plains. The sand-hill region embraces a large 
area In the north west -central part of the State and smaller outlying areas. 
This region is a vast i>raiile and covers about 18,0(K) Sfpiare miles. The lead- 
ing divisions of the sand hill region are the dunesand, dry valley soils, and wet 
valley soils. The hlgh-plalns region occupies between 15,600 and lO.OtX) square 
miles of the western and northeni parts of the State, and is characterized by 
table-lands or plains. 

General information on soil conservation in these areas is also given. 

Soil survey of Kook County, Wis., W. J. Gkib i^t al. {U, S, Dept. Agr., Adv. 
Sheets Field Oper. Bur. Soils. 1917. pp. 51, fig, 1, map 1). — This survey, made in 
cooperation with the Wisconsin Geological and Natural History Survey and the 
University of Wisconsin, deals with the soils of an area of 458,240 acres in 
extreme southern Wisconsin. The topography of the area ranges from level or 
gently undulating in the prairie and filled valley sections to hilly and broken 
in the rougher pai*ts. All parts of the region are said to be reached by drainage 
ways. 

The soils of the county are derived from glacial drift, from the underlying 
rock formations, from water-laid materials, and from decaying vegetation. 
Including peat, 26 soil types of 11 series are mapped, of which the Carrington, 
Miami, Waukesha, and Clyde silt loams cover 19.1, 18.8, 18.7, and 11.5 per cent 
of the area, respectively. 
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. Compo^itian of the soils of the French Antilles with reference to the fer- 
tility of coconut soils, M. Riqotard {Agron, Colon,, 5 (19^0), No, 35, pp, HO- 
J46 ). — Analyses of nine samples of soils and subsoils of the French Antilles, upon 
which coconut trees are grown, showed that the potash content increased with 
the productivity. The opinion is expressed that the potash content is an Indica- 
tion of the relative fertility of coconut soils. The nitrogen content of these 
s(»ils decreased as the productivity increased. The content of phosphoric acid 
soluble in 2 per cent citric acid was relatively low, but apparently increased 
somewhat as the productivity increased. The most productive soils were found 
to contain considerable coarse sand, resulting in high permeability. 

Fffect of season and crop growth on the physical state of the soil, D. II. 
Hoaoland and J. C. Martin (Jour, Agr, Reaearch [r\ iSf.], 20 (1920), No. 5, pp. 
S97-404, flgfi, 4 ). — Studies conducted at the California Expeiimont Station on the 
effect of season and crop growth on the physical condition of cropped and un- 
cropped soils kept at approximately optimum moisture content are reported. 
Conductivity measurem(‘nts were also made on water extracts of the soils to 
study the changeKS In the water-soluble constituents. 

The results Indicated that a very good general correlation exists l)etw(‘on the 
quantity of soluble eoiislituents in soil and the quantity of suspended material, 
and that in b(tth eases the magnitudes undergo very niarkc‘<l variations colnci- 
dently with seasonal changes and crop grow th. The llii(*tuati(nis w ere, iiowever, 
much more pronounced in the cropped than in the uncnn^ped soils. 

Chemical analyses, comluctivity measurements of water extra(*ts, and freezing- 
point depressions of moist soil all indicated that the uncropped soil yUMded a 
.soil fioliitiorj of higher concentration than that of the cropjKHl s(»ll. A (unupnrison 
of a sample of soil which had been stored for se\eral years in a slightly moist 
condition with a sample cff the same soil croppc^l for several years showed that 
the twT> soils contained widely different c(»ncentrations of electrolytes, and 
turbidity measurements indicated that 20 times as much material was kept in 
suspension In the cropped soil. 

The g(»nerai conclusion is drawTi that “ the physical state of certain soil con- 
stituents is influenced to a marked degree by the concentration of the soil 
solution. The colloidal state of the soil suspension undergoes signifleant altera- 
tions during the .season. A large increase in colloidal matter is raded when the 
soil solution is depleted as a result of absorption of solutes by the plant/' 

Recent investigations on soil ventilation, A. Howaiu> (BoL Agf\ [Portuguese 
Bast Indies], J (1919), No. S-4f PP- 254-264* 4).~~A numbeu' of exi>enirients 

conducted in India on soil ventilation are reviewed to show that it is an im- 
portant factor, aflwting crop growth, soil structure, and the quality of crops. 

The Mangum terrace, E. W. Lehmann and F. L. Dueet (Mismuri t^ta. Circ. 
98 (1920), pp, 8, figs. 6‘). — Popular information is given on the planning and con- 
struction of the Mangurn terrace, with particular reference to practice in 
Missouri. 

Degree of temperature to which soils can be cooled without freezing, G, 
Bouvoucos (Jour, Agr, Research [V. 20 (1920), No. 4y PP* 267-269). — In a 

contribution from the Michigan Experiment Station, experiments with 16 differ- 
ent soils and 5 different artificially prepared materials to determine the amount 
of cooling w^hich they will withstand without freezing are reported. 

The soils varied from sand through loam and clay to peat and muck. The 
results showed that mineral soils may be cooled to —4.2® O, (24.44° F.) and 
peats and mucks to —5° without freezing. The conclusion is drawn, there- 
fore, that during mild winters and in mild climates in the winter the soils may 
not freeze even though they are cooled below their freezing point. No expla^ 
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i^ation is offered for tlie fact that soils withstand a smaller degree of super- 
cooling than the artificial materials. 

It is further concluded that the method now in vogue for measuring tempera- 
ture in soils in cold Seasons may not give entirely the true facts. Since water 
In the liquid state has twice the si)ecific heat of ice, it is also pointed out that 
as long as the soil moisture remains in the liquid state the temperature fluctua- 
tions in the soils will be correspondingly slower and smaller. 

The ability of soils to resist freezing even when their temperature Is much 
below the fret'zing point tlirows considerable new light on questions regarding 
the temperature of soils in coid seasons and consequently upon the physical, 
chemical, find bacteriological processes going on In the soils during those 
seasons.’' 

Belatlon of tho soil solution to the soil extract, D. B. IloAOuikND, J. C. 
Maktin, and G. 11. Stewart {Jour. Agr. Research [17, 20 {1920) ^ No. 5, pp. 

figs. 2 ). — In a contribution from the California Experiment Station, 
seasonal studies from original and otlier sources on cropped and uncropped 
soils are described, which showed that water extracts reflect the principal fluc- 
tuations taking place in the soil solution as indicated by the freezing point 
method. 

It is pointed out that “ a soil extract is composed chiefly of the solutes present 
in the soil solution, plus substances dissolved from * adsorbed * or easily soluble 
conqK)neut.s of the This latter fraction of the soil extract is dependent 

in part on the ctaiceul ration and composition of tlie soil solution, since the 
solutes of the latter ox(*rt a tiei>resslng effect on the solubility of ccrttUn soil 
<»onstltuents/’ This fact is believed to be of great importance In studies of 
chemical e<iuUibria in soils. 

A new' method is suggested for indicating tlie relations betw<H»n the chemical 
cdemeiits in tlie soil solution. Extracts were prepared wldcli did not change 
appreciably in composition or oon<*ent ration on c(»ntact witli the soil. “Tht* 
consideration of the cHiuiltbria involved suggests the probability that tlie ratios 
l»etweeri most of the innK>r(ant elements are very similar iii concentrated soil 
extracts and in the soil solution.” It is coneduded that analyses of suitable 
soli (»x tracts and determinations of freezing-twiut depressions may freciuently 
permit a ciilculatitui of tlie concenlratb»u and approx innate comiH)sition of the 
soil solution. 

The ciuta relating to the making of water extracts of soils suggest that l« 
seasonal studies extracts should ho made wdth the smallest proportion of 
water to soil practicable and with tlie time of contact limited to that necessary 
for thorough admixture. In routine work 1:1 or 1 : 5 extracts are considered 
convenient and satisfactory. Pnwious conclusions that the soil solution fluctu- 
ates In cc»mjK»sltion and c'oncentratlon witli every environmental ciiange and with 
emp growth are also ccmflrmed. 

The hydroKeit-ioii concentration of certain three-salt nutrient solutions 
for plants, A. G. McCau. and J. H. Haao {Soil Sci., 10 {1920), No. 0, pp. 481-- 
fig. 1 ), — Experiments conducte<l at the Maryland Experiment Station on the 
hydrogen-ion concentration of nutrient solutions used In soils and plant 
nutrition studies showed tliat, In general, with any one type the hydrogen-ion 
concentration of the solution is a function of the volume-molecular proportion 
of the dl-liydrogen phosphate salt present, Tlie types containing }K>tasslura 
phoig^hate had a lower liydrogen-lon concentration than those containing eitlier 
magnesium or calcium phosphate* The sulphates and the nitrates apparently 
were of only minor influence in dcstermining the reaction of the nutrient 
Bolution. 

46792‘’--2l 8 
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It is concliMied that the variations in plant growth within any one type of 
solution can not be correlated with differences in the hydrogen-ion concentra* 
lions of the solutions. 

Morphological and physiological study on mycobacteria from soils, K. 
VisaLiNG (Cmthh BukU AbU SS (1920), No. 9-^12, pp. 19^2U, pi. i).— 

Studies on tlie morphology and physiology of some 23 strains of mycobacteria 
isolated mainly from cultivated loam soils well supplied with humus, and on 
their influence on the growth of plants, are reported. Some of the strains 
were found to reduce nitrates in both liquid and solid media. It is concluded 
that the main activity of the mycobacteria is the decomposition and reduction 
of organized substances. They were found to utilize lime nitrogen as a 
source of nitrogen, and this is taken to indicate tliat they imrtake in the 
decomposition of tills artiticial fertilizer In soil. It was also found that they 
increased rapidly in humus soils. 

Soil biology, 0. M. Hui'chinbon (Agr, Rcstarcli Inst. Pusa Bd. Bpts.^ 1919^19, 
pp. 106^110). — ^I’Meld and plat obsen^atlons of seasonal variation in nitrification 
in soils under crop an<i fallow showed that movement of soil water either 
upward or downward incroase<l nitrate formation. In studies on the different 
rates of nitrification of various organic materials In soils, including green 
manures and oil cakes, the nonnitrogenoiis portions had an inhibiting action 
on the nitrification of the nitrogenous fractions. 

Experiments on tlie inhibition of nitrification by toxins, n*8ulting from 
anaerobic Incubalion of soils, showed that nitrification dkl not lK‘giii for 
10 >veeks in nutritive solution made up of water extract of anaerobically 
Incubated soil, wdiiJe nitrification was complete in 8 weeks in a similar solution 
made from aorobicnlly lucubat(Hi soil. Similar results were obtained when using 
pure cultures of nitrifying organisms seeded into these media. 

Tests of the influence of nitrogenous matter on nitrifleation in various soils 
showed that CO mg. of nitrogen per 100 gm. of soil was the maximum amount 
allowing complete and normal nitrifleation when added either as ammonium 
sulphate or as oil cake. When added as a mixture of these two, however, it 
was possible to ra ise the combined amount to 90 mg. 

General information on nitrogen fixation studies Is also given. 

The relation of nitrates to nodule production, W. H. Htrowd (BoU Sci., 10 
(1920), No. 5, pp. — KxiKTimeiits couducteil at the University of Wis- 

consin are reported, in which it was atieinpled to explain the deleterious 
effects of largo amounts of nitrates in the soli on nodule formation. Compara- 
tive studies were made of the sap from plants differently tre^ated. 

It was found that when soy beans are grown in soil or in sand containing 
nitrates there is a niarke^l accumulation of nitrates in the plant, the concenr 
tration being greater than in the soil or in the soil solution. Nitrates were 
found to Jiave little eflect upon the hy<lrogcn-lon concentration of the plant 
.luice. The eonc<»nt ration of nitrate preseiit in plant sap when the plants 
failed to produce nodules was sufficient to practically prevent growth and 
reproduction of .soy bean bacteria in soil. On the other hand, the concen- 
tration of the nitrate in the soil In which the plants were grown was so low 
that growth and reprotluctlon in soli were stimulated. It is concluded that 
the reason for failure of nodule production in the presence of nitrates is due in 
part at least to the effect of the high concentration of nitrate in the sap upon 
the growth and reproduction of the bacterium of RMzobivm legitmin/osarutn. 

The origin of nitrates and nitrites In moor soils, T, Abni> (Landw. Jahrb*, 
51 (1918)j pp. 297-^28).— -Hhe author reviews the work of others bearing on ths 
subject and reports studies from which he concludes that there are no grounds 
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for the assumption that, In addition to the well-known blolojdcal methods, 
nitrates are formed, especially In moor soils, by methods which may be ex- 
plained on purely chemictil bases. All occurrouces relating to the forma I ion 
of nitrates In moor soils are considered to be solely of biological origin, and 
the present views regarding the activities of nitrite and nitrate-forming bacteria 
need no changing or enlarging. 

Pciit deposits in the United States and their classification, A. P. Dach- 
NOWSKi tidn 10 {t920), No, 6', pp, — ^This paix'r, a contribution 

from the liurenn of l*lant Industry of the U. S. Department of Agriculture, dis- 
cusses the general characteristics of peat deposits in the United States, and 
gives infoi’inatlon on their proper classification. 

It Is point('d out that In the utilization of peat deposits for one or more prac- 
tical purposes the field conditions and the layers of pt*at material are (*ontrolling 
factors. Sysleiiis of chusslf^dug i)eat deiwsits, based on surface vegetation, topog- 
raphy, choinlea! analyses, and stratigraphy, are discussc'd, it being concluded 
that for tlie dotal U h. 1 study of American peat deposits correlation b> plant 
remains is the most nMiable working method. 

Agricultural value of Indiana peat and necessary feitilizers, S. D. Conner 
(Jowr, Amci\ Peat Sov., 13 (J020), No, i, pp. 13-17), — In a eon I ri but ion from the 
I'urdue JKx|M»riment Station, it is stated that Indiana contains several hundred 
thousand acres of p<*at and muck soils, which may be ciassetl agriculturally as 
those well supplied with lime and tliose deficient in lime. Probjibly i'onr-ftfths 
of the peat and muck soils of the State are of tlie nonacUl l.\pe, wldcli is mainly 
deficient in potash and to a much less degree in pbosphorn* acul. Tin* very add 
types of jieat soil re^piiiv liming and treatment wdth phosphate, potash l)elng a 
minor neeil. ^ilie first step in (he rtvluiuation of peat sods is proiHT drainage, 
Init it has been found that lln\v sbouiil not be extvsslvely drained, as they liecome 
too dry and crack. A depth of from 30 to 50 in, to the water table haw lieen 
tound satisfactory. The V(‘getatiou growing upon xieat soil is considered to be 
a certain Indication of its t>pe. 

The development of marsh soils in Wisconsin, A. U. Whitson {Jour, 
Amcr, Peat jSoc., 13 {1920), No, S, pp, SH-31H). — In a contribution from tho Uni- 
versity of Wisconsin, studies ex Umding over a perlml of stneral >cur» of the iKJut 
and marsh soils of the JState are reviewid. 

It was found that the acid peat soils in the sandstone swllon of the north- 
eastern part of tho State need phosphorus even more than potash. Further 
studies on raw jieat underlaid by clay in the noithern part of (be State and In the 
sandstone district of the central f»art demonstrated the absolute necessity for 
the use of mineral fertilizers. The peat soils In the limestone section are non- 
acid and require only potash fertilization. 

Studies of the relation of peat land to frost show^ed that the condition of the 
soil greatly affects the foniiution of fro.st. The temperature ImmiMllately above 
the surface of poorly drained i)eat land was found to fall considerably lower 
than that over well-drained sanded marsh on cold nights. 

It is considered evident that most of the marsh land that can Ik* drained may 
be successfully develoi>e<l for agriculture. 

Chemical requirements of peat soils in tho light of European experience, 
F. O'. AxwAir {Jour, Amer, Peat 8o€„ IS {im), No, 3, pp, 327-341).— A review 
of the methods employed in the treatment of peat soils In different countries of 
Europe i» given, together with information on the establisliment and operation 
of U»e more important peat experiment stations, particularly in Germany, 
Holland, and the Scandinavian countries. In this connection attention is drawm 
to the importance of differentiating between initial chemical requirements and 
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later chemical re(iuirementB of peat soils. All of the methods used have in 
common the installation of satisfactory drainage as a first step. 

Peat »&ils are classified on the basis of Enropean experiments into two main 
groups, as low-lime and high-lime peats. The low-lime peats need lime, potash, 
and phosi>horic acid, and also nitrogen where inoculated legumes are not grown. 
The hlgh-llme peats are subdividwl into (1) those infrequent types which are 
productive without fertilization, (2) those typos TU‘edtng iwtash only, which are 
very rare and confined to soils with an especially high content of phosphoric 
add, (3) these types needing only phosphoric acid at first, whicli are very rare 
in Germany, more frequent in Sweden, and not uncommon in some parts of 
Bussia, and (4) those types needing both potash and phosphoric acid when first 
brought under cultivation, as well as in later years. Tljese arc by far the most 
common. 

A list of references to literature on the subject is appended. 

A phosphate-hungry peat soil, P. J. Alway {Jour, Anur. Peat Soc.f JS 
U920), No, 2, pp, t08-US, ftps. 21 ), — Experiments conducted by the Minnesota 
Experiment Station on the crop-producing capacity and fertilizer reciuln»ments 
of a peat soil deficient in phosphoric acid but aiipareiitly supplied with 
potash are reported. 

The experiments were conducted on burned and uni)urried peat. The burn- 
ing varied from 9 to 18 in. lii depth, averaging aljout 12 in. No commercial 
ferllllzer was added to these soils, althoiigli some plats wert^ mainircKl. The 
iinburne<t soils were ciiltivat<*d and treated with potash and phosphate* singly 
and combined, manure alone, manure reinforced with phosphate, and manure 
reinforced with both phosphate and potash. Sixteen dilTerent crops were grown 
on A and acre plats. 

From the results of the first year of stud.^. It is concluded that the supplier 
of lime and available nitrogen in this soil are abundant for the production of 
all crops suitable for tlie part of the Htato in which the plats are located, and 
that the ptdash supply is fully e<iual to tlie ueedsS of the first >oar and perliaps 
of the first few years. The phosphoric a<*id supply was found to be so deficient 
that satisfactory yiidds of no crop excei>l tlax were obtained >vithont adding 
this constituent in the form of either acid phosphate or manure. When either 
of these were adde<l as large yields wore obtained as wdien the tw^) w^ere addeil 
together. A heavy burning of the i)eat resulted in heavy yi(*lds of most crops, 
whether all the peat or only part of it had been burned off. 

It is concluded that ow^ners of such land may use farm manure, acid phos- 
phate, or burning to increase the productiveness of these soils. Th<» extent to 
which the first may be used depends upon the amount of stock kept and the 
last upon the weather and general drainage conditions, while the second can 
be employed to any desired extent and in any season. It is considered very 
uncertain how long the use of phosphate without potash will permit the profit- 
able farming of these naturally unproductive soils. It Is recommended that 
the reclamation of these soils be limited during the first season to work on an 
experimental scale. 

Burning the surface layer, which in some cases is desirable and which at 
times is very profitable, should be employed only after a careful consideration 
of the local conditions. Burning may ruin the drainage system, produce an 
alkali soil, leave a bowlder field, or, in the case of shallow peats, leave too 
little organic matter. The crop results in the first season after burning arc 
usually excellent, but the beneficial efltect either disappears the first season 
or gradually and rapidly lH>comes less, unless the peat layer be shallow and 
underlaid by a good mineral solL” 
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FyHtes and its tosde oxidation products in peat soils, O. O. Rost {Jour, 
Amer- Peat fifoc., IS (1920), No. S, pp. Analyses of i)eat soils from 

different parts of Minnesota, made by the Minnesota Experiment Station, to 
determine the presence of iron sulphld and Its toxic oxidation products, are 
briefly reported and discussed. 

It is stated that in tlie peat bogs so far examined the maximum amount of 
sulphld has been found in the peat layer immediately above the muck. Repre- 
sentative areas of shallow peat in both the northeastern and northwestern 
parts of the State were examined. In the former only one occurrence of 
sulphld was found, while in the latter localltj’^ sulphids were found everywhere 
in the lowermost portion of the i>oat layer, but in only comparatively limited 
quantities. Tests showed that only a few feet back from the banks of the 
drainage ditches oxidation, with the consequent formation of ferrous sulphate 
and sulphuric acid, had not prograsBe<i far enough to be of any serious con- 
stHiucnco. 

“In some excavations on properly fertilized plats the live plant roots of 
crop plants were found penetrating through the lowermost peat layer, the 
muck layer, and some distance into the deeper subsoil. So It is only in con- 
ncK*tion with material thrown up iu ditching that the oxidation of tlie sulphid 
might be rapid and extensive enough to produce a sufticient amount of ferrous 
sulphate and siilpburlc acid to be Injurious to growing plants. However, even 
then this material is in practice una%^oldably ndxed with the highly calcareous 
mineral substratum, so that any toxic substances formed would quickly be 
neutralized.” 

The use of peat as a fertilizer in Michigan, E. Lkvin {Jour, Am^r, Peat 
Soc., IS {1920), No. Sy pp. St9-^S21 ). — In a contribution from the Michigan Agri- 
cultural (College, a summary of experience of a number of Michigan farmers on 
the use of peat alone and comrK)sted with manure as a fertilizer, as compared 
with tlie use of manure alone, is given. 

It was found that peat in an advanced stage of decomposition is more likely 
to give satisfactory results when applietl alone to soil than leas de<ioiuposed 
peat. Peat applitni alone to acid soli was of little value, but sometimes gave 
good results on the same soil wlnm limed. Composting equal quantities of peat 
and manure gave excellent results, which were usually greater than those ob- 
tained with manure alone. Tlie less decomposed peat required a longer com- 
posting with manure. In several cases peat alone depresstnl crop yields, while 
the same peat composted with manure gave as good results as the manure 
alone. 

A few comparisons of peat with straw as a litter showed the peat manure to 
be equal to the slraw^ manure in fertilizing value. Peat was found to be a better 
absorbent us a litter than straw. 

The utilization of upland moor peat for fertilizer by the guanol process, 
A. GBHttiNO {Mitt. Ver. Ford. MoorkuU. Devi. Reiehe, S8 {1920), No. 11, pp. 2S9- 
fig. 1 ). — ^The author summarizes the results of his own studies and those of 
others on the fertilizing action of guanol manufactured from upland moor peat 
and molasses. 

It is concluded that one of the more important fertilizing functions of guanol 
is the proiiuction of carbon dloxid from the fermentation of the molasses. While 
the peat is usually considered to be merely a carrier for the molasses, there Is 
evidence to indicate that the fermentation of the mixture has a tendency to de- 
compose the peat so that it is more readily attacked by the soil bacteria, result- 
ing in the liberation of its fertilizing constituents. 

extensive unlocking of raw phosphates by guanol is eonsidm^ed to he more 
or less doubtful, although it is conceded that sufiOicient acids may be formed 
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through the fenuentatlou of the sugar in the molasses to aceomplish a certain 
amount of this, provided there is not too much basic material r»reseut la the soil 
to prevent it. However, the fact that potash is usually used In the manufacture 
of guanol would seem to cast doubt on such action* 

The author believes that upland moor peat should be used for guanol manu* 
facture rather than lowland and moor peat, since the latter has a greater po- 
tential agricultural value. 

A critical study of fertilizer experiments, 0. B. Lxpman and G. A. Linhabt 
(N atl. Acad, f^cL Proc,, 6 (1920), No, 11, pp, 684^686), — In a contribution from 
the University of (California, a brief statement Is given of the more iniportant 
findings from a statistical study of the results of the long-time fertilizer experi- 
ments at the Ohio and Pennsylvania e\i)eriment stations. 

In this work the experimental plats were grouped in different ways, and in- 
cluded all plats for each j ear, one cheek plat for all the years, on(*-el(aiient 
fertilizer plats for one year, and one, two, and three element ft'rtlllzer plats 
for all tlu^ years. It is pointed out that the one-element fertilizer trtailments 
show no signilieant increases in yield over those obtained from the check plats. 
The two-element fertilizer plats arc said to show definite inereast^s in yield over 
the controls, and Ihe three-element plats show increases over the (‘ontrol and 
two-element plats. The question of protit in these yields is ns yet umiefermlned. 
The kind and amount of fertilizer nscsl st'em to have been without significance. 

“Even when fertilizer experiments are pro])erly planned and the results ade- 
quately studied by statist!<'al methods, our present knowledge of the enormous 
variability of all soils and plants renders the data from any given fertilizer 
plat of value only on that plat, no matter how near the experimental one. This 
Important consideration renders it highly probable tliat no fertilizer e\peritnent 
as ordinarily conducted i.s possessed of suftlcieiit practical value to justify the 
large exr>eiiditnre of money, time, and energy involved.” 

[Soil ft^rtility experiments | , A. N. Hitmr (i^onth Dakota f^ta. Dpt, 1920, pp, 
18, 19), — (Jompiirative average yields of com and oats from a grain system and 
8 live-sock system of farming in eastern South Dakota from 3911 to 1918, in- 
clusive, indicated that the com yields of 1912 and 1913 were higher \\ith the 
llve-s1<ak sj^stem receiving manure than with the grain system ri'ceiving 
crop rt'sklues. The reverse was true for the succeeding years, but the average 
results for corn were in favor of the live-stock sy.stein. On the other hand, the 
average of both corn and oats ■was higher for the grain system. 

Six years’ experience In iinprotring a light, unproductive soil, B. Haeiv 
WKU. and 8. C. Damojst (Jour, Ainer, Soa, Apron,, 18 (1921), No, 1, pp. • 

Experiments In^gun in 1913 with six ^-acre plats ol unprtKluctive sandy loam 
soil at the Khode Island Expeidment station arc reported, 

Tlie plan was to prejmre in different ways tor a uniform planting of potatoes 
in 1917. The cropping system followed is described. The pronounced influence 
of liming wdienever a crop was grown which is sensitive to soil acidity showed 
that the first cr)nBideration should be given to this process in conntntion with 
attempts to increase crop production on such soils, ” Of the fertilizer elements, 
phosphorus would probably be used most economically, while legumes should 
prove beneficial in the long run, not only for collecting nitrogen but for increas- 
ing the humus.” 

Profitable fertilization — choosing a fertilizer, M, E. McC3otXAnt (WashSntP 
ton Bta„ West. Wa$h, Hia, Mo. Bul„ 8 (1921), No, 10, pp. Popular In- 

formation on the selection, purchase, and use of fertilizers Is given. 

The relation of fertilizers to Hessian fiy injury and winterkilling of 
wheat* W. B. Kixktt and T. K, Woum (Jowr. Amer. Boc, Apron., is (1921), No. i* 
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pp, t^H ), — ^Data are reported on the wheat experimental plata at the Virginia 
Experiment Station, which indicate that of the materials used, stable manure 
and acid phosphate have increased crop yields and lessened the Hessian fly 
Injury and winterkilling to the greatest extent 

Methods of applying manure, W. P. Bbooks {Massachusetts Sta. But 196 
(1920) ^ pp, pt i, fig, Jf). — ^Studies begun in 1900, to compare late fall 

and winter applications of manures with spring application and prompt in- 
corporation with the soil, are reported. During the first 12 years (with one 
exception) manure was applied annually at the rate of 20 tons per acre. During 
the succeeding 8 years it was attempted to determine the relative residual 
effects of the different treatments. The soil us(»d was a moderately strong 
gmvelly loam with a good capacity for retaining and conducting moisture. 
Both cow and Imrse manures u'ere applied. The crops grown were corn, millet, 
wiy begins, and mixed grass and clover. 

The results are taken to Indic'ale that the manure for the crop of a following 
season should be inoon)orated with the soil by the plow or harrow after the 
removal of the crop in the late fall if practicable rather than spread upon the 
surface to remain until spring. It is concluded, however, that holding the 
manure in a large heap until si)ring is the best plan, because it involves less 
waste than fall application and during later years, esr>ecially, produces larger 
crops, more rapid early spring growth, and earlier maturity. 

Nitrates, phosphates, potash, 11. de Bonand (Nitrates, Phosphates, Potasse, 
Paris: Libr, Poly tech,, 1920, pp. [53-4-Jaa, figs, 5 ). — This publication Is essen- 
tially a Tevl(*w of the artificial fertilhser industry, and simimarizes available 
information on the nitrogen, potash, and phosphorus-containing minerals and 
on proc'eases and treatments to render them available. Data are also presentetl 
on production and consumption, and special treatment is given to the manu- 
facture of synthetic products. Part 1 deals with nitrates and nitrogenous com- 
jKiuiuls, )>art 2 with phosphates and phosphoric acid, and pari 3 with potash and 
potash salts. 

Two years* experience with superphosphate, tetraphosphate, and phos- 
phorite, G. Tassinari (Atti R. Accad, Georg. [Florence], 5. ser., 17 (1920), No. 

pp. 15S--175 ). — ^Two yeai’s’ experiments to determine the relative fertilizing 
values of superpliosphate, tetraphosphate, and phosi>horlte wlien used on grains 
are reported. 

The superphosphate contained 14.65 per cent of water and citrate-soluble 
phosphoric acid, the tetraphospliate 1.68 per cent, and the phosphorite 2.12 
per cent. The phosphorite allowed practically no fertilizing action in either 
year. The tetraphosfihate showed a definite fertilizing action in both years, 
whicli was, however, always considerably less than that shown by super- 
phosphate. 

Mode of action of superphosphate in ealcareons and noncalcareous soils, 
W. H. Haebison (Agr, Research Inst. Pusa Bci. Rpts., 1918-^19, pp, Ex- 

periments are reported which showed that the retention of phosphoric acid In 
calcareous soils Is a different phenomenon from that occurring in noncalcareous 
soils, and that the range over which applications of supen^hosiihate are effective 
is wide in the case of noncalcareous soils but very restricted in the case of 
calcareous soils. The conditions for effective phosphaUc manuring of calcareous 
soils are to be studied further. 

Molasses as fuel and the preparation of potash from the ashes, G. E. G. 
Von Etiutz (.Arch, Suikerindus. Nederland, Indie, 28 (1920), No, 15, pp, 51^ 
gg9).-*-General information on the use of molasses as fuel in the sugar industry 
is glvmii together wUh data ou the manufacture of potash from the ashes. 
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It Id Btated that SO tons of molasses per day may be produced from 1,000 tons 
of cane, and that from every 100 tons of molasses about 4.0 per cent of potas- 
sium carbonate of 90 per cent purity and 2 per cent of potassium sulphate of 
100 per cent purity may be obtained. 

AOEICTrLTinEUlI BOTAUT. 

Morphological studies on leaf and dower, H. GlOck {BlatU und BUUen- 
morpholoffische Studien, Jena: Chmtav Fischer, 1919, pp. XXIII pin, 7, 
fips, 2 %), — ^This is an account of a morphological investigation relating to the 
leaf and flower forms and parts, and containing an extensive bibliography. 

Study of seeding and germination in Garcinia mangostana, A. Sfrrchicr 
(Hew BoL, SI (1919), Non. S71, pp. SlS-^Sl, pU. S, figs. 17; S72, pp. 

BS4f flgn. 16). — This is predominantly a morplioiogical study of O. mangontana in 
the earlier stages of its development. 

Physiological predetermination: The influence f»f the physiological con«' 
dition of the seed upon the courses of subsequent growtii and upon the 
yield. — ^ITf-V, lleview of literature. — Oliapters 11-IV, F. Kidd and <J. AVest 
(Ann. Appl Biol., 6 (1919), No. PP- 157-170, 220-251, figs. S; 6 (1919), No. 
1, pp, 1-26, pi, 1, figs. S). — ^Thls concludes the review of the literature bearing 
upon what is t<Tmed physiological predetermination. The authors suiniiiariKe 
the evidence available on the subject, this as a whole smning to show that the 
factors wlilch Influence the i>lant during Us earliest stages of development have 
a more or less pronounced effect upon the whole of its subsecpient life history. 

Chapter I of this review (E. S. R., 43, p. 224) dealt with factors acting upon 
the plant while still a seed upon the parent. The most useful criterion here 
was found to be the size of the seed. The effects of the parental environment of 
a seed were apparently soraetlnies visible only In the resulting plant. 

Chapter II deals with the Influence of the degree of maturity of the seed at 
the time of harvesting upon its potentiality. The conclusion reached is that 
all comparisons made between mature and Immature seeds were vitiated by 
the fact that immature seeds deteriorate more rapidly under storage conditions 
than do mature seeds. In many cases it was found that the yield per plant 
from Immature seed was at least equal to that from mature seed. 

Chapter III critically reviews the work dealing with the soaking of the seed 
In water or salt solutions. 

Chapter IV reviews more particularly facts brought out by work on the effect 
of low temperatures in predetermining the time of flowering of spring-sown 
winter cereals. This effe(»t of exposure to low temperatures Is a very clear and 
distinct phenomenon, which, though it remains unexplained, bears out the 
general thesis that the exteraal conditions which obtain during the early stages 
of the development of the plant have a very pronounced effect upon its subse- 
quent development. All available evidence supports the conclusion that where 
germination and early seedling groAVth are stimulateil by chemical treatments 
of the seed the subsequent growth and final yield are favorably Influenced in 
proportion. The present review of literature has emphasized the fact that 
normal plant growth falls into line with a compound Interest law of develop* 
ment. 

The influence of temperature on the soaking of seeds, F. Knm and C« 
West (Neto Phptol, 18 (1919), No. 1-2, pp, S5-S9, fig. i).--Havlng observed hi 
the course of work previously noted (E, S. R., 40, p. 727) a considerably greater 
Injurious effect (as regards both germination and vigor) produced by soakiug 
siNMis at 5 to lO*" than by soaking them at 20" C., the authors have sinee 
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ried out experimontfi with peas. Essentially the same results were obtained, 
these beinp: presented in tabular form with discussion. At higher temperatures 
the amount of injury again increases, showing the optimum temperatures to lie 
in the neighborhood of 35 to 20® O. 

Studies on the chondriome in plants, and on the origin of ehromopiosts 
and the manner of formation of xanthophyll and carotin pigments: A 
physiological study of the cell, A. Guilliermond {Rev, 04n. Bot,, SI (1919), 
Nos, S69. pp. Sn^lS, pi, ]; SIO, pp, fiffs. 11; 371, pp, 5S^-B0S, pU, 10, 

figs, 6; S72, pp, 6S5-770, pU, 25, figs, 18), — Reference Is made to previous publi- 
cations on phases of the general subject of chondrioines in plants (E. S. R.. 
89, pp. 528, 730; 40, p. 425; 41, p. 818; 42, p. 228), claimed to have shown that 
the formations known under the name of plasts, plastids, or loueites, result 
from the differentiation of iiut<ichon<lria analogous to those in animal cells 
(so that it may be proper to think of th<?se as specialized forms in the great 
array of mitochondria, regarded as (•ytoi>lasmi<‘ elements, jirohably the seat 
of a large number of ebdxuate activitie.s). T]»e author also reports on an 
extended study of tlie formation of vegetable pignjents, of tlie activities in the 
clioiidrionus and of the action of fixatives on mitochondria and cytoplawm. 

Summing np the data obtained and conclusions tlierefrom, the author states 
that living epidermal cells of tulip and of Iris germanica show with remarkable 
<4c*arness their cytoplasm and chondrioines. A de8<*riptive discussion of these 
is given, with inferences regarding changes observed to occur in certain cell 
contents. 

It is stated that the plgiiumts of epidermal cells are elaborated in the chon- 
dr iocontes or plasts, apparently in most cases without the necessity of 
previous formation of chlorophyll. The ob.served facts do not, therefore, favor 
the view that xantliophyll aiul carotin are derived from chlorophyll, except 
possibly in certain cases where the transitory formation of chlorophyll pre- 
cedes formation of those pigments. The intermediary action of mitochondria 
is discussed in <;onnection with processes in relation to elaboration of certain 
animal pigments. 

Ob the present status of the chondriosome problem, J. DitESBERo {Biol, 
Butt 36 {1919), No. 2, pp. 7 IS I, fig, 1 ), — ^The author cites investigations claimed 
to prove lliut chondriosomes are not artifacts, since they appear in fixed and 
stained preparations much ns they do in the living cell. It is claimed that 
these structures are identical with most or all of the cell elements or con- 
stituents that have bmi referred to under different names in recent (liscus.sions. 
The morphology of that same substance, as obsc'rved in different cells or at 
different life periods, is now known to be subject to great variations. Examples 
of these facts are given. It is further claimed that chondriosomes exist In 
practically all animal and vegetable cells, the only exception here asserted being 
the superficial cells of the epiderm in animals : that is, cells the protoplasm of 
which is entirely differentiated and transformed completely into what is a 
practically new substance. 

(Consideration is also given to the rOle played by the chondriosomes in the 
processes of differentiation and in fertilization, and to the question whether 
ehondriosomRQS constitute an Idioplasmlc substance. 

A misconception as to the structure of the ear of maixe, P. Weathkrwax 
(But Torrep Bot, Olub, J)7 (mO), No, 8, pp, S59S62, figs, (J).-~The author 
criticizes what Is claimed as a misconception in Collins’s explanation of the 
irregularity in the continuity of the rows often observed In ears of com 
(E. S. R„ 41, p. 480). A simple technique exposing tlie alveoli is claimed to 
that the difference (some multiple of two) in the number of rows of 
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grains on the ear Is due to the discontinuance of a row of pairs of splkelets 
and not to the abortion of the pedicelled spikelets of two such rows. It is 
claimed there is nothing to Indicate that short rows represent long rows 
partially aborted. 

Duration of the several mitotic stages in the dividing root*tip cells of 
the common onion, H. H. Latjohlin {Carnegie Inst Wash, Puh. 265 {1916), pp, 
48, pis. 7). — ^This account gives details of a study carried out with Allium cepa 
and claimed to justify the soundness of the methods employed (both statistical 
and cytological) of measuring both the relative and the absolute duration of 
the several (arbitrarily delimite<i) stages in the progress of cell division. The 
results of the study are tabulated with discussion. 

It is found that each mitotic stage presents characteristic velocity reactions 
to temperature increments. Th(\se reactions approximate exi>ectation under the 
Van’l Ilolf formula, and this fact suggests that the activities constituting each 
mitotic stage are C(au]>osecl of the actions and Interactions of those much more 
eleinentury i>hysic*al and chemical forces which measured in more isolated 
relations ha\e been shown to react in the same manner as regards velocities. 

A study of ovular pistillody, R. Baveixt {Ann, Bat. [Rownd, 15 (1920), No. 1, 
pp. 1-27, pi. t). — Tills contribution gives, besides a descriptive discussion regard- 
ing ovular nietamorpboses in Datura .stramonium, Nicoliana rustica, N. spires- 
iris, and Dianthus i^art/ophyllus, an account of studies on relations between 
ovular pistlllody aind associated anomalies, with discussion of the signltlcarKO 
of pistlllody. 

Hadical tubercles of Datlsca canuabina, G. Severtni {Ann. Hot. [Rome}, 15 
{1920), No. 1, pp. 20-52, pis. 2). — Root tubercles of D. cannabinu are discussed 
as regards their anatomy, formation, and associated bacteria, which are said 
to resemble in certain resjKJCts BnviUns raMoieola. 

[Exchange beiwiHui plant and external medium], II. De\attx (t?oo. BH. 
Phys, et Nut. Bordeaux, Proa. Yerh., 1015-16, pp, 35-46, 66-70). — These reports 
and that previously noted (E. S. K., 8G, pp. 224) deal with the displacement 
of calcium and other bases, fixed In the living plant, by other bases in the 
external medium ; reversible exchanges between plant and juedium ; and rapid 
fixation by (lie plant of iron and other heavy metals, also displacement of 
metals, fixed in the plant, by other metals. 

The x^hysiology and biology of [plant] excretions, E. Staiii. {Flora [Jena}, 
n. ser,, IS {1910), No, 1-2, pp, 1-182, pis. S), — This account deals with inner and 
outer excretion in plants as regards the substances, processes, and relations 
involved. 

The lipoid content of plasma in Monotropa hypopithys and Orobanche 
spectosa, W. BiEDioiMANrj {Flora [Jena}, n. ser,, IS {1919), No. 1-2, pp. 13S- 
154, Pls> 2). — ^Thls is a detailed account wltb disensshm regarding methods and 
results of study by the author on U|ioids in the cell sap of M. hypopithys and 
O. spociosa. 

On the relation of plasmolysis to the shrinkage of plant tissue In salt 
solutions, W. Stii.ks and I. JdaoENSEN {New Phytol,, 18 {1919), No. 1-2, pp. 
40 - 49 , figs, 2). — Besides a discussion of comments by Thoday (B. S. R„ 89, p, 
781 ; 41," p. 525) as bearing upon ilie claims made previously by the present 
authors (E. S. R., 89, p. 228), this article reports the results of their experi- 
mentation with red beet root The gain or loss in weight of tissue immersed 
in solutions differing in concentrations of sodium chlorld was measured in the 
manner described In their previous paper. 

Some factors in plant competition, W. B. Bxenchijev {Ann. Appl. Biot, 0 
(ipip). No, 2-3, pp, Xf figs* id).— A study of mustard and barl^. 
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grown under conditions of competition ns regards the factors food, water, and 
light, and also ixissible toxic excretions from roots, is said to have shown that 
when the food supply is limited food becomes the dominant factor in comi)e- 
tltion, and that this is particularly true of available nitrogen. The total growth 
measured in dry mutter seems to be determined by nitrogen supply, irrespective 
of the number of plants. Under limited food supply the efficiency index of dry 
weight decreases with the number of plants. 

The decrease of light by overcrowding is an important factor ei^en when 
food and water are sufficient for individual plants. With barley the effect 
of light competition shows in the reduction of the number of ears, irregularity 
in the number of tillers produced, reduction of dry matter, increase of shoot 
growth at the expense of root growth, Increase of variation In the efficiency 
indices of dry Wi‘ight j^roduction, and decrease in the power of the plants to 
utiJiKo food supplied t<» the roots. With ad^xjuale illumination of barley there 
Is a tendency toward the production of a standard type of plant in which 
indices, and raiio.^ of root to shoot approximate.^ within variable degrees to a 
the relation between the number of tillers and ears, dry weiglit.s, efficiency 
constant standard. With overcrowding this approximation entirely dlsapi>ears. 

The inilueiice of soil dryness on plants, A. Hippel {Hot Ccntbl„ Hiehcfte, 
S6 (1919), /. A hi,, No, 2, pp. JH7~-26(K fif/n. ti ). — This is a study of the effect of 
soli drync'ss on tin* anatomical characters and the physiological and develop- 
mental history of i)lanrs, In particular ^inajns alha, 

Tlie theory of Mendel and imitation, G. Smn (Rlv. 1 (1919), No. 

5-^, pp. — This is a critical review of evidence and opinions on various 

phases of genetics and evolution and their significance. 

FIELD CEOPS. 

Permanence of differences in the plats of an exporimental field, J. A. 
Haukis and O. S. ScoFiKi.n {Jour. Apr. Research [U. ^S.], 20 {Jt^O), No. 5, pp. 
2S3-Jf5C ). — Studies conducted for nine years by the U. S. Department of Agri- 
culture, on tlie ])ermanency of differences found in the productivity of the 
plats of tin experiment nl irrigated field and on the influence of variations in 
the yields of certain crops In rotations upon the yields of certain cn>ps la 
rotations upon the yields of suhs<‘quent erops, are re]K)rted. 

The studies were conducts on 40 plats 0.17 ticre in area, subdivided in 
several cas(*s Info htilf ami quarter plats. A previous study (E. S. R., 43, p. 
520) iudiented the heterogeneity of experimental fields tind that the correla- 
tion hetwKui the yields of adjacent plats may be due either to initial physical 
and chemlcaJ <Uffereii(*es in the soil or to the iniluence of previous crop.s upon 
the composition, texture, or tlltJi of the soil. 

A uniform cropping experiment involving sugar Iwnds, alfalfa, corn, oata, 
and barley was Initiated to determine the variation In the yield in different 
years of plats of a given size homogeneously planted and uniformly treate<l. 
It was found that of 152 correlations between the yields of the plats in dif- 
ferent years, 333 were iwsitive and 10 negative. The data from the half and 
quarter plats confirmed those from the whole plats. 

These results are taken to lndic*ate that plats, even of tlie small size and 
apparent uniformity of those studied, are characterized by differences which 
may persist throughout a period of years, and that, In general, plats which 
produce more In one year will produce moiie in another year. These results 
are not considered to establish a universally applicable principle, however, 
to the fact that meteorological as w^l as soil conditions influence yields. 
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“ It Is quite probable that certain soil characteristics wouW result In maxi- 
mum yields with one set of meteorological conditions, but In minimum yields 
\y1th another complex of aereal conditions.” 

Owing to the early introduction of alfalfa in the rotation and to the fact 
that it occupied the soil for three of the nine years, “it seems quite possible 
that the correlation l>etween certain of the yields is due in part to the varia- 
tion In nitrogen content of the soil referable to the variation In thickness of 
stand and strength of growth of the alfalfa crops. q'h(» results show that 
there is but little correlation between the alfalfa yields of 3912 to 1914 and 
the ear-c(»rn yields of 1915, whereas the correlations for ear corn in 1916 are 
high. Thus the influence of alfalfa upon the yield of a siibswiuent crop is 
not fully evident until the second year after it is turned under. There Is a 
definitely demonstrable residual influence of the variation of alfalfa yields 
upon the yltilds of subsequent crops.” 

The agronomist's part in the world’s food supply, F. S. Ha inns (Jour. 
Amer, i^oc, Afjron,, J2 (1920), No, pp. 217-225; iUho in n, scr., 52 

(1920), No. ISj^S, pp. S95-i00 ). — This address has been nnltsi tPl S. II., 41, p. 
98). 

[Field crops work in Nova Scotia in 19101, .T. M. ']'RlTKMA^' (Nova Sa/tia 
Kee. A{fr. Ann. 1919, pt* /, pp. 2SS2, pis. H). — Fx])erimoiits wilii field crops 
(jonducted at the Nova Scotia Agricultural College in 1019, ineUiding rotation, 
fertilizer tests with hay crops, oats, and mangels, tests of ont \'arietles, and 
field trials of vvlieut, barley, turnips, and silage ero[>H, ttre deBCTlluMl. 

[Report of w'ork with field crops in Switzerland, 1013-1019], A. Sc’hmtd 
(Ann, Agr, fluisse, 21 (1920), No. 1, pp. 2-4* .5).— This briefly summarizes the re- 
sults of cultural and variety tests and breeding work with cereals, stock beets, 
potatoes, rape, field cabbage, and miscellaneous forage croj^s conductc^l at 
Oerlilcon, Lelbefeld, and Lausanne, Switzerland, from 1913 to 1919. 

Report of the Bavarian Cereal Breeding Ktatlon in AVeihenstephan, 
1914r-1918, L. KiTCssiJNG (Landtn. Jahrb. Bayern, 9 (1019), No. 6-S, pp. 518- 
402, 4S1-455).—llemi]ts of breeding work and cultural, fertilizer, and variety 
tests with cereals, legumes, root crops, oil seed plants, and miscellaneous 
grasses conducted In the period 1914—1918 in coiiti)niiition of that noted pre- 
viously (K. S. It., 33, p, 831) are summarized. The author also rei)(»rts on the 
progress of seed certification and Inspection work with the above crops In 
Bavaria. 

[Report of field crops work in the United Province's of Agra and Oudh, 
India], B. C. Burt, C. Prasad, and L. C. Siiarma (United Provs. Agra and 
Oudh, Agr. Stas, West Circle Rpt, 1919, pp. [^]+2^‘ United Provs. Agra and 
Oudh Dept. Agr, Rpt. 1919, pp, la, 5a-7a, 8a-i fa). —Results of variety, cultural, 
and fertilizer tests conducted on sevei-al experimental farms in the region with 
cotton, castor beans, wheat, sugar cane, and mlsccUan(»ous field crops are re- 
ported for the year ended June 30, 1919. 

[Report of field crops work in the Central Provinces and Berar, India, 
19191, R. G. Allan m' al, (Cent. Provs, and Berar \ India] Dept, Agr,, JSwpt, 
Farm. Agr. Col., Nagpur, Rpt. 1919, pp, S-12; Agr, Stas. North. Circle Rpt. 1919, 
pp. 5-17, 19-22. 2rj--27, 28, SOSS, $5, 86, 89-49; South. Circle Rpt. 1919, pp. 1-17, 
19, 21-60, 82, SS, 85-48, 51-54i 57-61, 68, 67, 68, pis. 6; Rpt. Demon. Work North, 
Circle, 1919, p. 20; South. Circle, 1919, pp. 5-14; Agr. Col., Nagpur, Bot. and 
Ch&m. Research, [efc.] Rpt. 1919, pp. 18-15, 16, 17; Cent. Provs. [India] Dept 
Agr. Rpt., 1918-19. pp. 8-12, 15-19, pi. f ).-— These describe the eontinuaUou of 
Work previously noted (E. S. R., 42, p. 182), including variety, cultural, rota- 
tlon, and fertilizer tests with wheat, rice, Jowar, sugar cane, gram, cotton, und 
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misceDaneous field crops conducted on various experimental farms in Oentrnl 
India* 

[lleporfc of fleld crops work In Assam], A. A. Meogitt et al. {Aasam 
Dept Agr. ExpU, Upts., 1919, pp. 5-^15, »-26, SUI,!, 76-^5, 95-m, 111-^125, 127. 
J 32-^1 SS. J39-lj3, 14^^133, in7, 15H; 1920, pp. 4-29, S3-^f0, 79--86, 93-^105, 112-129, 
13S-14S, 152-154, 155-157 ). — The continuation of work previously noted S. R„ 
41, p. .Ti*!), including: variety, fertilizer, and sclcclion trials with sup:ar cane, 
rice, and jx)tatot% and field tests with miscellaneous crops conducted at several 
experiment stations in th<* Assam Valley is described for the years ended 
March SI, 1019, ajid March 31, 1020. 

Rice, selected by sinking when immersed in saturated brine, produced acre 
yields of 1,002 lbs. In 1017 and 1,408 lbs. in 1918, as compared with 1,784 and 
1,847 lbs., resp<*ctively, from unselected seed in the same years. 

Potatoes from the summer crop, stored during the winti^r in shallow sprout- 
ing boxes ill a well-lighted sho<l, produced short, well-formed sin*oiits, and the 
average acre yield ol six varieties was 4.45 tons in 1018 and 7.20 ton.s in 1019. 
Under vSimilar held conditions, unsprouteil seed of the fall crop of the same size 
and woiglit, but of iu*arly double monetary value, yielded 4.41 and r>.5<S tons, re- 
spectively, for tbo same years. 

[Report of fhdd crops work in Punjab], 1). Milne, W. Roiiekts, Fateh- 
ud-Din, 1>. Singh (Punjab Dcpl. Agr. Ppt. 1919. pi. 1, pp. T, 1’/, A'. XI. AK, 
Xyil. XVIII ). — The results of lindtod variety tests with wdieat. cotton, sugar 
cane, and rice, and <ultural and irrigation tests with cotton are reporteil, 
togeliHU* v\l(Jj ctMisiderat'le labulated data on croj) production tmd crop values. * 

[Field crops work of the Agriciilttiral Research Institute, Pusa, 1018- 
191, W'. Sa\ Ell and A. and <J. R. IIowakd (Affr. Pcsrnrrh Insi. Pum »Vci. 
Itpts. 1!)1S-19. pp. 11- IS, fiO-Ol, 6‘6*, 67, pU. 2 ), — Results of cultural, variety, and 
irrigallon test.s and bre<Mhng work with wheal; growth studies, seed produc- 
field trials, and broetling work with indigo; and pollination studle.s of 
various Indlau ci‘oi»s conducted during the year ended June 30, 1919, are 
(iescribed. 

[Report of field crops work in tho Dutch East Indies] ( Dept. Lnndb., 
Xiir. ( ii Handel Xalciland. Indir, Jaarh.. 1911. pp. /86’--,?)2, fiih 1: 19tS, pp. 03- 
104, pi. /).- -Continuing Avork previously noted (11. S. R., 41, p. IkIS), 

cultural and variety tests and breeding work with toha<*co, nee, and cassavas 
and miscellaneous tests with other important crops conducted during 1917 
and 191 S, are described. 

Rritisli ftTas.se.s, J. F. McGii-i. (Apr. Scotland: McGill <f Smith, Ltd.. 1920. pp. 
[8], plff. 05). — This book comprises a set of photograph.s of (15 Rrilish grusse.s 
depicting Ibe peculiarities of the roots, stems, and flowering heads. Tlu' char- 
acter of growth, type* of root, and flovvering i>eriods are indicaliHl in lirlef foot 
notes. 

Para and Paspalum grasses, G. Butggs (Guam Si a . Care. / (1921). pp. 10). — 
This circular describes Para and Pa.spalum grasses and pre.sents i>opuJar In- 
structions for their culture in Guam. 

The influence of soil reaction on the growth of alfalfa, .1. S. Jokve (Soil 
Sd., m (1920), No. 4^ pp. 301-307, ftg. I).— In tliis contribution from the New 
Jersey Experiment Stations, results of experiments in which alfalfa wins grown 
In pots containing soil the reaction of which was adjusted by tlie use of 
sulphuric acid and cal(4um carbonate, are rerKUled. A series of 20 ctdtuixss 
was prepareil showdng a range in the H-loii concentrations of the soil extracts* 
varying at somewhat Irregular intervals fixuii a pll value of 3 to one. of 7.1. 
Water extracts of the soil from each culture were prepared at regular In- 
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tervals during the growth of the plants and the H-loii concentrations deiennined 
by the colorimetric metliod. The observations recorded may be summarized 
as follows : 

The germination of alfalfa seeds was practically the same with pH values 
of the soli varying from 4.5 to 7* but was greatly reduced in culture.s which 
yielded: soil extracts having pH values below 4.5. Yields of alfalfa tops showed 
a gradual Increase with an increase in the pll values of tlie soil extracts from 
3.8 to 7. The alfalfa plants experienced diihculty in becoming established In 
cultures yielding soil extracts with high H-ion concentrations, but after be- 
coming established they showed normal green color, high vigor, and made 
excellent growth in soil having a pH value as low as 3.8. 

With increasing H-ion concentration of the soil extracts, nodule formation ou 
the rooU of the plants was correspondingly less abundant. Plants in the 
cultures which yielded soil extracts with very low H-iou conccntratloiis showed 
poorer root development than did the plants In the cultures wltli higher H-ion 
concentrations of the soil extracts. The nitrogen content of the plants showed 
a gradual Increase witli a corresponding decrease in the Il-ion concentration 
of the soil extracts. 

Arrowroot: Culture and Industry [in Brazil], A. Rinmiio i>e Oastko 
S oBBiNiio (A Araruta: Vultnra e Industria, Rio dc Janeiro: Min. Indus, e 
Com,, Melog. Exec, Prod. Nac., 1919 ^ 2, cd., pp. figs. Hi ). — ChiHurnl practices 
f(»Uoweil In growing the crop, and the various processes involved in the tmhxIuc- 
tiou of starch from the rhizomes are described in some detail in tbis piibllcu- 
Won. 

Bmootli-awned barleys, H. V. Harlan (Jour. Am>cr. ^o<\ Agron., 12 (1920), 
No. 3-7, pp. 205-208, fig. t ). — Tlie author describes sniooth awned l>arie.v (i/or- 
di^um Iciorrhynchnni) , indicates the dilTerences existing between lliis lyi)C and 
hooded, awnless, ami the coninum rough-awned barleys, and reviews the work 
of the Onice of Cereal Investigations of the U. S. Dei)artn)ent of Agriculture 
and the Minnesota Experiment Station in studying this tjpe of barh^y. The 
important introductions of smooth-awned barley are said to hav(^ originated 
in llussiu, Asia Minor, and Algeria. 

With equal yields farmers would prefer the smooth-awned type, and a high 
yielder would doubtless result in an increased barley acreage. From resiilts 
secured to date, the author sees no reason why high yielding smooth-awned 
barleys can not be produced, as the original importation of f/. Ivforrhynrlmm 
have yielded as well as the average ImportatUms of rough-awned barl(»ys. 
However, the absence of smooth-awned varieties in cfunniercial culture in 
Eurojie and Asia are held to indicate some sort of weakness at pre>sent un- 
explained. 

Belative yields from broken and entire kernels of seed corn, E. B. Brown 
(Jour. Amcr. Hoc. Agron., 12 (1920), No. S-Jf, pp. 190, 191 ). — Comparative tests 
between whole kernels of corn and kernels from the same ear, broken in a 
way similar to injuries occurring in mechanical shelling and seeding, are re- 
ported in this contribution from the Office of Cereal Investigations of the U. 
Department of Agriculture. The injuries were confined to the endosr)erm. 

The broken kernels made an acre yield of 64 bu. and the entire seed 71,6 bu. 
Besides possessing weaker seedlings the field germination, weight of ear, yield 
imr plant, and acre yield of the broken seed were all less than those of the 
uninjured kernels. Because of poorer stands, the average number of ears per 
plant of the broken seed exceeded the number from the entire seed. Mutilation 
of seed was not thought to be a limiting factor in height, as the general height 
of plants did not differ materiaily at maturity. 
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[Beports of Ontario Corn Growers* Association, lOlT, 1018, and 
1010] {Ontario Dept. Agr,, Corn Oroicers* Assoc. Ann. lipL, VJ17, pp. 

1918, pp. 24 ; 1919, pp. 31, ftps. 6). — ^The activities of the association are r(?i)orted 
for the years indicated. 

Cotton variety tests, 1015-1019, R. 11. Childs (Ga. Col. Agr. Hul. 200 
{1920), pp. 28, figs, 8). — Considerable agronomic and yield data on different 
varieties of cotton grown on the college demoiist ration farm, Athens, Ca., from 
1915 to 1919 are presenteil and discussed, together with notes on deterioration 
of varieties, improvement on the farm, and sml selection. 

From tiic standpoint of carliness, continuous fruiting and total yield. College 
Ko. 1, strains of Cleveland, Hoopers, Trice, Sunbeam, C.ouks, and Texas I5ur are 
considered most promising. On wilt-infected land, Lewis GJi and strains oil 
Toole arc recommended. Express, Webber 49, Dixuflfi, Foster, and Meade are 
Indicated as valuable long-staple varieties. 

A study of cotton marketing conditions In Arkansas, C. E. Atkinson, J. B. 
IteRs, and D. E. Eahle {Ark. Agr. Col. Ext. Circ. 92 {1920), pp. J’), fig. 1 ). — 
Ttris imhlication presents and (ilscusses tabulated data coucerning the jHircent- 
nges of dilTereiit staide lengths of cotton classed in Arkansas coiiniies during 
the seasons of 1915-16, 1916-17, 1917-18, and 1918-19, and the prices received 
for tile several hmgths of staide before and after classing and stapling in pri- 
mary and si»ot markets in the State*. 

Report of the imperial cotton specialist, G. A. Gammir {Agr. Research 
Imt. f*usa ^V^. apt 8., 1918-19, pp. 115-124). — Vields, ginning percentages, lint 
characters, and acre valui*s of cotton varieties and .selections from several 
localities in the Konibay Tresidency and Omitral Imlia are roportiMl. 

Fiber plants of Jndo-CJiina: The cotton plants of Indc^-Cliiiia, i). Ckrvost 
and C. LKMAKif: {Uul. IJvon. Imlochine, n. ser., 22 {1919), No. 13*1, pp. SOH-^Ol, 
pis. 3. fig. 1). — Species and varieties of cotton agriculturally important in Indo- 
China are d(*scribe(l, and cultural luethoiiH employed in th(‘ produclicm of the 
crop in C/ambodla, La<»s, Tonkin, Annam, and Cocliin China are outlined. C/On- 
siderahle information regarding tlie production, home consumptioii, and trade 
in cotton in the .several IT'ovinces Ls also Includeil. 

Flax and its products, H. li. OAurici? {Lorulon: John Bale, Sons if Danielson, 
Ltd., 1920, pp. yil-\'3Jl, figs. SS). — ^'Chis handlKK»k <*onjprise.s a revision of the 
material included in Flax; Its Cultlvathm ami l*repara1it>n bn* Mark<*t, already 
liotfxl (E, H. R., 49, p, 827) in addition to a concis<3 descriid-ion of (iie pnx'csses 
of spinning, weaving, and finishing flax fabrics; the manufacture of linein 
threads, flax gaskin, linseed <»ii and cake, and other flax products; and a brief 
history of the linen trade. The outstanding events of thix culture in the British 
Isles in 1918, 1919, and 1920 and the effects of war upon tin* industry are dis- 
cusml In detail in a rather extended apiK*ndix. 

Fertilizing the Irish potato crop, B. F. Fi/OYD and li. W. 1Uu*re(U1T {Florida 
8ta. Hul. 158 {1920), pp. 28, figs. 2). — ^Exfieriments to determine the value of raw 
Floilda phosphate ami acid phosphate in fertilizers for iM>talo(*s. and the use 
of fertilizers containing various percentages of potash, are reinirti'd. Field 
experiments were conducted from 1918 to 1920 on virgin sandy loam soils, and 
greenhouse exi>erlments on a sandy loam cropped repeatetily with velvet beans 
and other crops without fertilizer. 

Althougli the exiferiments gave no conclusion regarding the most profitable 
amount of fertilizer to be used, or the best sources or eoinblnatlon of sources of 
ammonia and potash, they are held to prove that both phosphoric acid and pot- 
ash are limiting factors for growth and yields lu the region ami must be sup- 
plied to produce profitable crops. The authors consider that the results show 
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that soluble phosphoric acid was necessary In the early stages of growth 
to produce rigorous plants. Raw rock pliosphates failed to produce maximum 
top growth. Ill 1020 pebble phosphates gave a yield nearly equaling that from 
acid phosphate, but soft phosphate did not prove (Hpml Id pebble phosphate. 
With a deficiency of potash tubers did not attain full size, and in cases of ex- 
irenie scarcity the normal growth of tops was also chec'ked and certain appear- 
ances characteristic of potash starvation develojied. 

Culture of floating rice In Cochin China, Tran-Van-Httu (Rwl. Agr. Inst 
fifci. Saigon [Cochin China], 2 (1920), No, 2, pp, ^B-52), — ^Tbe floating rice 
(Orpza satim fluitans) of Cambodia and its i)eciiliar habit of growth are de- 
scribed, leading varieties noted, and cultural and field practices employed in the 
production of the crop along the Mekong River outliiuvl. 

Cultivation of dHUed paddy in South Bombay Presidency, T. Gilbebt 
and S. 8. Salimatu (Bombay Dept. Agr, Bui. 82 (1916), pp. 9, pis. 25). — ^Thls 
publication describes the cultural and field practices employeil in the produc- 
tion of the ri<*e crop in South Bombay Presidency, India, and illustrJiles the cul- 
tural imph'meiits ustnl by the natives in the region. Ric<^ varieties of economic 
importance are indicated, and data on the cost of production arc included. 

The sugar beet, L. Maijpeaux (La Beiterai^ ft Sucre. Paris: lAhr. Hachette 

Co., 1919, 3. ed., pp. [41 +1^8, 59). — third and revised edition of a 

popular handbook noted previously (E. S. H., 21, p. 1H8). 

The question of the distance between cane rows, A. TI. Ros^NFRlJ> (Inter- 
noth Sugar Jour., 22 (t920), Nos. 262, pp. 558-565: 26S, pp. 629-635). -From an 
extensive survey of experiments on the spacing of sugar cane condm»teil slm^e 
1890 in Louisiana, TueumHn, Hawaii, Cuba, and Guadeloiip(s the author con- 
cludes that sugar cane should be planted In ro^^s as close together as is con- 
sistent with prcqH'r cultivation with modem machinery. This distance ap- 
pears to be about 5 ft. for the thicker types of cane, such as (.licriboii, Lahaina, 
and B. 208, and from 5.5 to 6 ft. for the njore abundantly suckering types, such 
as the Java canes, the Uba, and the Japanese bamboo type. 

A preliminary note on the behavior in North India of the first batch of 
sugar cane seedlings distributed from the Sugar Cane Breeding Station, 
Coimbatore, T. S. Vh-NKATOAMAN (Agr. Uesuirvh inst. Pusa Bui. VJf (1920), pp. 
17 f pis. 8). — Agroiiomic data and chemical analyses of sugar cane see<lllngs 
grown in various localities in North India are presented, together with an out- 
line map of India showing the acreages under sugar cane and tiie production 
of crude sugar in the different Provinces. 

The specific gravity of sugar cane, J. ScHMfTTZBai (Arch, Suikerindus. Ned- 
erland. Indie, 26 (1918), No. H, pp. 54^-647, figs. 49). — Results of detailed studies 
(rf the specific gravities of several varieties of sugar cane, made by immersion 
at the Gomlang Liix>ero factory (Java) to determine the value of this factor 
as an indicator of maturity, are presented. 

It is noted that tlie specific gravity of sugar cane increases progressively 
during the ptuiod of ripening. This increase is greater than that of the 
specific gravity of the sap alone and is held to be due to an increase in the 
specific gravity of the tissue, caused by the continuous contraction of tlie culm. 
A close relation is said to exist between this contraction and the absorption 
of water by the plant. The author suggests in conclusion that, although the 
determination of specific gravity can give no indication of the time of perfect 
maturity, it might be of value in estimating the weight of cane. 

Grow sweet potatoes, T. H. McHatton, J. W. Firou, and G. Jowrcs (Ga. Col. 
Agr. Bui. 209 (1920), pp. 32, figs. 14)* — A treatise on the culture of sweet potatoes 
in G<M»rgia, discussing adaptation, cost of production, varieties, cultural prac- 
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tice«, pests, and marketing the crop. Brief general information is given on the 
constnictlon of storage and curing houses, together with bills of materials, 
cost estimates, and drawings of special construction details. 

Regulations of the Secretary of Agriculture under the United States 
Warehouse Act of August 11, 1016, as amended July 24, 1910. — Regu- 
lations for tobacco warehouses {U, S, Dept, Apr.j Off. See. Circ. 15// pp. 

Z5 ). — This circular contains the regulations of the Secretary of Agriculture for 
tobacco warehouses under the United States Warehouse Act of August 11, 
1016 (13. S. R., 85, p. 308), as amended July 24, 1919. The amended text of the 
act is included. 

Earliness and rustiness of spring wheats, H. L. WALSTEit {North Dakota 
Sta, Bnl US (1920), pp. 8, fig, 1 ), — This publication reports mainly comparisons 
of Marquis and live otbe?' Canadian wlicats. Red Bobs, T*relude, Ruby, Kitchener, 
and Pioneer, as to yields, earliness, and suHcei>tibility to rust under North 
Dakota conditions. Brief accounts of the origin and descriptions of the six 
varieties are included. 

In the work at Fargo, Power Fife, Bluestein, and Kitchener were found to 
be later than Marquis; Red Bobs, Ruby, and Prelude earlier than Marquis; 
and Prcst<ai to rip€*rj about the same time. All of these were inferior to Mar- 
quis in >iekl and were more .sus<‘ept il)le to rust. The amber duriims, such as 
Kiilainka, Monad, and Acme, were later, less susceptible to rust, and gave 
higher yi(4ds than Marquis, while Arnautka was inferior to Marquis in 
yielding ability. 

At Dickinson, Red Bobs, Ruby, Prelude, and Pioneer were earlier than Mar- 
quis, and Kitchener was later. AH were inferior to Marquis in yield except 
Red Robs, which excoedeil that of Marquis by 0.7 bu. iu two seasons. All 
varieii(»s matnr<Hj In less time than at Fargo. 

Results of studies at the Brandon (Manitoba) Experimental Parm, reported 
by W. C. McKiUicau, indicat(*d that Red Bobs and Rnby were, respeetively, 
Dvo and live days earlier than Marquis, while Kitchener was slightly later. 
All of tlies(' w^ere inferior to Marquis in yield and did not exhibit superior rust 
resistance. 

The inheritance of earliness and lateness in wheat, W. P. Thompson (Roy. 
Soc, Canada, Proe. and Traiw., 3. scr., JS (1919), Seet. P, pp. — This 

paper i)resents and discusses records of the length of growth period in many 
F« families of several crosses helw^^en wheat varieties differing by various 
degrees In regard to this character. The Fa families of hybrids w'ere grown 
In 1918 in order to determine the exact constitution of the Fa plants and to 
test the theoretical conclusions reached In the work already reported (E. S. R., 
40, p. 830). 

In all cases families were obtained which correwpondod with the parental 
types. Although some families t^rlier than the parly parents were obtained, 
most were intermediate and all possible intermediate positions were occupied. 
That the spread of the families In this way was not due to environmental 
influences, even in the crosses involving only a small difference, w-as indicated 
by the general agreement between Fa plants and their F# families In the order 
of their arrangement according to earliness. No evidence of special group- 
ings of families was noted. 

Considerable difference was found in the variability of different families 
and in the distribution of individuals within a family, evidently due to dif- 
ferences in the genetic constitution of the Pa parents. Conclusions based on 
the proportion of very variable families or the proportion of families which 
46792"— 21 4 
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occupied a given position with respect to one parent were not found possible 
from the limited data. 

The only conclusion held possible on the basis of the multiple-factor hypothe- 
sis of blending Inheritance “ is that even slightly dilTerent parental varieties 
differ by several factors. Segregation will then produce races* whose genetic 
differences are so slight as to be obscured by environmental influences. 

“ From the practical point of view the chief conclusion is that by crossing 
an early with a later type, races can be establishetl from a reasonable number 
of Fa plants^ whose means will occupy any position from that of the early 
parent to that of the later. The great majority of races will occupy some 
intermediate position. Corise<jnenily if it is desiri‘d to combine earliness in 
as great a d<*grw as it is shown in the early parent with several desirable 
(pialities of the later parent, it will be necessary to grow a very large number 
of Fa plants. But if it is sufliclent to combine an Intermediate degree of 
earllness with ehanicl eristics of the late parent, the task is comparatively easy. 
When certain varietiiis are used in crossing it is apparently possible to secure 
races earlier than either parent.’* 

hoeticxjlthke. 

Federal and State laws regulating the propagation and distribution of 
nursery stock, L. IIakeman {Missouri Cin\ 99 {1920), p/l 2J /). — This cir- 
eular has boon i>rei>ared especially for the use of Missouii nurserymen .Mini fruit 
grow4‘rs, ami includes in brief form tlie i)r<»sent Fed(»ral (iuarantim‘ regulations 
affecting the importation of nursery stock from abroad and the mo\emeut of 
stock nithiii tlje TJniled States, and a brief summary of the various State 
}aw^s and regulations. 

[Report of the] department of horticulture, N. F. Hanskn Dakota 

Sta. Rpt. 1920, pp. 23-20 ). — *rhis report (teals largely with progrt'ss made in 
breeding hardy fruits for the northwest prairie region. Tlie following apple 
varieties sent out In the spring of 1920, ail one year buds on lied Siberian 
stocks, are described : Hopa Red-Flower, Cathay, Red Tip, Nocalyx, and 
S’apinia crabs; and Anoka and Chance apples. 

The home orchard, O. B. WumrvK (Montana Sta. Cirv. 92 (1920), pp. 29, 
figs. 11 ). — Practical instructions and suggestions are given for the development 
of a home orchard in Montana. The different operations, such as selecting 
the site, preparing the soil, choosing varietii*s, planting, priming, cultivation 
and irrigation, and tree prot<‘Ctioii are discussed in detail. 

The fertilization of apple orchards, W. 11. Aldicrman and H, L. Crane 
(West Yirginia 8ta. Bui. 174 U920), pp. 51, figs. 6 ). — A progress report of or- 
chard fertilization investigations conducted at Grai>e Island and Slei^py Creek, 
W. Va. The subject Is introduced by a review of tlie more important orclmrd 
fertilizer experiments in this country and Kngland, the authors pointing out 
the imimasibility of shaping any definite conclusions froiii such a mass of con- 
flicting evidence. 

Four experintents, the objects of which were to determine the value of 
nitrogen, phosphoric acid, and potash, applied singly and in various combina- 
tions, as f(U’tillzers for West Virginia apple orchards, are reported upon. The 
extH?rimenls Include trees of various ages and vigor, but all grown 
under the clean cultivation and cover crop practice of soil managcnietit daring 
the experimontaj perkxls. Data are presented In tabular form, at»C!ompanlod by 
disi'iission of results. 

Th(‘ effect of the fertilizer treatmimts was determined by measurements of 
the annual increase in growth and by yield (*f fruits. No noticeable benefits 
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were derived from the use of potossium nor phosphoric acid, although the 
latter material exerted a beneficial effc*et on the growth of cover crops. Nitrogen 
proved of value to bearing trees in soils of low fertility. A stiaiy of the effect 
of early and late applications of nitrate of soda led the authors to conclude 
that this fertilizer was of greatest benefit when used at the time the fruit buds 
are breaking. 

The authors conclude that lack of soil fertility is not generally the limiting 
factor in West Virginia orchards. More often inferior soil and orchard man- 
agement is the cause of r^>or results. The average well cared for West Vir- 
ginia orchard is not deemed lik(‘ly to respond sufficiently to applications of 
commercial fertilizers to warrant their use. Young bearing trees on i)oor soils 
and other l)earing fri‘es making .short terminal growtlis an(l with leaves turning 
yellow early in the season sluMihl he supplied witli some readily availaide form 
of nitrogen. Orciiani fcTtilization should be considered in conjunction with 
other orchard pnjctUvs such as culture, spraying, and pruning. 

A hiidlography of <S0 til Jos is includeti. 

Experiments in fertilizing apple orchards, C. E. Stockdale (WeH Virginia 
^ta. Cm\ Hi {19H0), pp. /f, pgn. 2). — A popular summary of the above. 

Moving lO-year-old apple trees, F. O. Sears (Counttv Gent., 86 (1921), No. 
to, pp. 8. ffO, figs, popular article ilescribing the author's successful ex- 

perience* in his <»wn orcliard. at Ainiierst, Mass., in the removal and resetting 
of McIntosh tillCTs T)u‘ operation was essentially as follows: 

A circular tronoh 2 ft. in deptli was dug around the tree just i>efore the 
advent of s<*vere frc<’ziiig weaflier and an ofT<ni; ina<le to cut in un<ler the 
The romaniing hall of earth surrounding the root, approxlnnitely 5 ft. 
in diamolor, was allowed to fr(*eze solid. Meanwhile tlie now loc'alltni was 
(iotorminod and i)roto(*t(Ml by a Ihiok mulching straw'y manure, rondoring 
)>ossihlo digging aftor contiiuiod Ireezing weathor. Tho troo was liflod from 
tin* li<»lo and moved by tho aid of horsos and a stono boat. Severe pruning was 
prmMJced to offset llio l<»ss of roots, and nitrate of soda, acid phosphate, and 
imuiuro appli(‘d to stirmilalo roco\ory. Tho actual cost of transplant ing a tree 
was $3.80. After a year’s observation of tiie transplanted tree the author 
consid(*rH tiie oxpevliiaMit siilliciently suc<*essful to justify the operation. 

IVopagation of vines, F. T. HiOEETTr {California IStu. Virv. 225 {t920), pp. 
4). — ITaetlcal insmictions tor the propagation of the grai>e are presented, with 
fiireelions for making and handling cuttings. 

Home changes in Florida grapefruit in storage, L. A. Haw^cins and J. R. 
Macjnkss {Jour. Agi\ Research {U. 8\], 20 {1920). No. 5, pp. 357-^73). — A report 
of two years’ investigations condncttHl by the Bureau of riant Industry, U. S. 
Department of Agriculture, upon the effect of several different storage tem- 
peratures upon grapefruit, primarily in reference to the acid and sugar content 
of tin* pulp. In 1917-lS temperatures of 32 and 86° F. were employed, and in 
the following year the completion of a modern storage plant enabled tbe use of 
several temperatures, namely, 32, 30, 40. 70, and 8G°. Eight tables are included 
in tbe text, giving in detail the results of determinations made upon the per- 
centage of sugar, acid, dry matter, shrinkage of fruit, peel, and thickness of 
the peel of the fruits involved In the different experiments. 

General observations liy the authors upon the results of the exp^^riments 
draw attention to the following important iioints: Grapefruit keeps longer in 
cold storage than in either common or warm storage, due to less diH*uy from 
rot-producing organisms. There is also less shrinkage with low temperatures, 
and the normal life of the fruit is apparently lengthened. The ilavor of the 
fruit improves in cold storage due to the increase of sugars and decrease of 
acidity. I'hls apfiarent sugar increase is largely due to the loss of w^ater by 
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shrinkage, and this change is brought about much more rapidly with the higher 
temperatures. The shrinkage In weight varies from 6 to 8 per cent in low tem- 
peratures to 23 per cent in warm, ventilated storage receptacles. 

When fruit was kept six months, there was no apparent tendency to deterio- 
rate rapidly after removal from storage. The best storage temperature proved 
to be 32®, for at this degree the fruit kept longer and showed less pitting of 
the skin and actual decay. This pitting is an undesirable fc^ature of cold stor- 
age and, although merely a surface blemish manifested in brown sunken areas, 
renders the fruit unsightly. Of the temperatures employed, 40® seemed lo favor 
the greatest development of this pitted condition. 

M 2 M*kets for American fruits in Oliina, with recommendations for Ameri- 
can shippers, C. JMoomaw and M. L. Franklin {U. S. Dept. Agr., Dept, 
arc. 146 ( 19 ^ 0 ), pp. 27, pL 1 , figs. 0 ). — contribution from the Bureau of Mar- 
kets relative to the present status of the fruit industry in China and the possible 
development of markets for certain American fruits in that country. An In- 
spection of the fruit markets in several of the larger Chinese cities revealed an 
extensive variety of native fruits offered for sale in attractive manner. The 
authors conclude that the potential market for American fruits in China is 
large, especially for high-quality apples and certain drietl fruits. Fmphasis is 
put, however, upon the need of careful preparation and handling, the utilization 
of existing trade mediums, and the importance of Japan as a competitor. Sta- 
tistical data as to Chinese fruit inqmrts are appended. 

Popular studies of California wild flowers, B. M. and K. IticE Fran- 
cisco: Upton Bros, d Delzelle, 1920, pp. 127, figs. S4). — Historical and descrip- 
tive notes are given coneerning some of the more nbiindant and attractive species 
of wild flowe.riug plants in California. There is also a limited hand' colored 
edition. 

FOKESTRY. 

Handbook of Nebraska trees, K. J. Pool (Nelfr. Univ.. Nehr. (^onsenj. ami 
Boil Burvey Bid. 7 { 1919 ), pp. Ill, figs. 5t6). — A semitechiiicul guide t<i the tret*s 
of Nebraska, both indigenous and exotic species. Keys to the genera and 
species are presented. The greater part of the bulletin is devoted to the de- 
scription of the different trees, remarks concerning their distribution and 
suitability for various purpses. Much of the illustrative material has bcKux 
derived from the original a wings iised In Michigan Trees (E. S. K., 29, p. 43). 

Forest and shade trees \ v plaining in Idaho, including a price list for 
1921, F. <k Milter {Idaho kta. Chje. 16 {1921), pp. 4 )- — A, revision of Circular 
10, previously noted (E. S. R., 43, pi G50), 

Forests of Yosemite, Bequoiu, and General Grant National Parks, C. L. 
Hijx {Washington: Dept. Int., Natl. Park Berv., 1920 , pp. 40 , figs. 22). — popu- 
lar survey of the forest flora of thesie parks in the central and southern Sierra 
Nevada. 

The floni is predominately of the coniferous type, and, although a large num- 
ber of species of broadleaf trees occur, these are mostly small and unfit for 
lumber production. The forests are divided In accordance with elevation into 
broad belts of characteristic type, and a discussion of the range and environ- 
mental adaptation of the more prominent types Is given. Descriptions are 
included of the individual spqcles. 

Philippine resins, gums, seed oils, and essential oils, A. P. West and 
W. H. Bbown {[PhilipiHne} Bur. Forestry Bui 20 {1920), pp. 239, figs. 73). — 
An illustratcMl survey of trees and other plants of the Philippine Islands yield- 
ing these forest products. Certain cultivated plants, such as the coconut palm, 
peanut, etc., arc included for the sake of completeness. The different species 
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are considered from a botanical standpoint, but emphasis is placed upon the 
products, their properties and uses. 

Twenty-third annual report of the Massac) lusetts Forestry Association 

{UasH. ForeHU'V Attaoc, Bui. 130 (1920), pp. 24, flua. 15). — p<jpular review of 
the activities of the association for the year 1920. The text of the new State 
Forests Law is included. Under its provisions rapid progress in reforestation 
is forecasted. 

Annual reports of the State forester to the State Board of Forest Com- 
missioners for the years ending November 30, 1919, and December 18, 
1930, F. K. Pape {Wash. Btate Forester Ann. Rpts., 1919-20, pp. 33, pi. 1 ). — 
This report einbraew the usual tinancial and prognsss rei>orts. paying i>arti(‘ular 
reference to fire protective measures in force and recoimnen<lationB for render- 
ing this piiaso <'f the serviee more efFicient. I’he use of the aerotjJane as a factor 
in lire (lete<‘tion is briefly cllscnissed. A rf^sumf* of the forestry ])olicy adopted 
by the board December 18, ]92(), is included. 

Report of the director of the National Park Service to the Secretary of 
the Interior for tlie llscal year tmded June 30, 1930, S. T. Mathui (U. S. 
lUpt. InL, Rpt. IHr. Natl. Park jSVrr., 1920, pp. 423, pis. 34, 5). — ^The usual 

administrative and progress report, along the liiu^ previously noted (K. R., 

42, p. fuiin. 

Aiiniia] report of the director of forestry of tlie Plillipplne Islands for 
the fiscal year ended December 31, 1919, A. F. Fischer {Philippine Bur. 
Forestry Ann. Rpt. Dir. Forestry, 1919, pp. 71 ). — The usual report for the year’s 
actj\ith‘s of the several divisions id* the Philippine Bureau of Forestry, includ- 
ing the customary statistical data. Progress is noted in the reforestation 
progrfiin. Ilecoiurrumdatious given in the previous report (K. S. R., 42, p. 539) 
are repeated. 

Forestry, IjOUD I^ovat {Jour. Roy. ^oc. A7^ts, 69 {1921), No. 3555, pp. 99-* 
US ). — A i>aper describing the llrst year’s progress in reforestation in Great 
Britain under the Forestry (^iminisslon authorized August 13, 1919. A discus- 
sion of tlie paper is appended. 

Forestry, .1. G. M<T>onai.d {Rhodesia Resources Com. Rpt. 1921, pp. 107- 
110 ). — A s' <‘ment of the pri^sent status of forestry in Rhodesia. The necessity 
of preserving l^ud developing the very limited timber resources is pointed out, 
and a list of spt^cies used for lumber is included. Tlie recent ainanntiiient of 
a forestry ofUciT is favorably commented u|>oii. 

Annual progress report on forest administration in th€' Province of 
Bihar and Orissa for the year 1918-19, F. Trafford {Bihar and Orissa 
Forest Admin. Ann, Rpt., 1918-19, pp. pi. ii.— This is the usual 

annual administrative report (B. S. R., 41, p. 150), 

DISEASES OF PLANTS. 

Report of fungus diseases for 1919, T. P. Manns {Peninsula Hort. Soc. 
[Delaware] Trans,, $3 {1920), pp, 79-84 )* — Seasonal conditions were very un- 
favorable to many crops during the year covered by tins report. Among those 
mentioned as suffering severely are wheat, early potatoes, and truck crops 
(cantaloups, watermelons, squash, pumpkins, and cucumbers). 

Tomatoes were severely injured by stem rot or black sliank, due to a bacterial 
organism as yet undetermined. This disease caused losses ranging from 00 to 
SO per cent during 1918, and in some cases higher during 1919. An organism 
was isolated that reproduced the disease symptoms, but not with decisive regu- 
larity. The disease appears to remain from year to year in seed beds and to 
be carried by tools and seeds, 
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The pea crop was a failure owing to lice, wind-blown sand, and diseases, one 
of which (soil sickness) is briefly discussed. Pea blight (Ascochpia pisi) 
caused some losses. Streak, due to BaoiUus tathpri (E. S. It., 29, p. 352), is 
greatly Influenced by the season. 

Blossom and twig blight of peach Is controlled by removal of the rotten fruit. 
Peach bacterial shot hole is referred to as incrt^asingly severe. Peach trees also 
suffered from chilling rains, spray injury, and leiif curl; apple from root rot; 
sweet potato from stem wilt; and wheat from leaf rust, which was much less 
severe on bearded varieties. 

[Report on plant diseases and insect pests, Wageningen, 1014-^151, 
J. li. Bos {Meded. Landbouwhoopseh, [Wageningen’], 16 (1919), No. iS, pp. 
105-157). — This report Includes both insect enemies and diseases of plants as 
dealt with in the Institute of Phytoi>athology during the period (‘overed by the 
report. 

Plant diseases, H. Weltkn {Ppamenkrankheiton. Leipzig: Philipp Reclam, 
§r., 1919, pp. 199, pis. 5, figs. 7d).— This little book. No. 25 of the Bticher der 
Naturwissenschaft, is in Ibreo main secdons, dealing r(‘sp<H liv(‘ly uiiii injurious 
Influences inorganic in character, with injuries due to animals (in(*liJdiiig man) 
and plants (cldefly cryptogamlc) , and more .sptH^iflcally with diseases of grain, 
beets, potatoes, grapes, and other plants. 

Mycology [Travancore, India], N. Kun.tatvj Pii^nAi (Travonenre Depl. Agr. 
and Fisheries Rpt. 1918-19, pp. 6, 7). — The root disease of Die (VK-oniit palm is 
reported to constitute a serious menace in view of the importance locally of the 
coconut palm. Two tyi>es of the disease are briefly Treatment of 

Infectwl trees by cutting out the rotten portion of the <'ai)bage and spraying 
with Bordeaux mixture resulted in complete recovery when employ<Ml in the 
early stages of the disease, but in no ai>pr(Hdai)l(» improvement if postpom'd 
beyond a certain stage. Six coconut trees showing bud rot were destroy (mI. 

The Mahali disease of the Areca nut palm w'as conflned to n h^w' trees in 
North Travaiicijrc and was completely suppressed with Bordeaux mixture. A 
serious fungus disease of cardamom plants is rei>orted as having ar^peared !n 
one section. 

An interesting group of leaf fungi, E. M. Dojdge (Ho. Hriaan Jour. Nat. 
Hist., 1 (1919), No. 2. pp. 164-171, pis. 3). — discussion with key is given of 8 
«t)ecies of the Perisporiaowc and 19 of the Microthyriacca» as f<ajiid in South 
Afrioi. 

Studies on gerininabiUty and growth and the Influenc'c of Fusarinm 
nivale, O. Deklttzki (Uniersuehungen iiber Keimkraft und THebkraft und 
iiber den Einfluss ran Fusarium nivale. Oiss., IJniv. Giessen, 1917. pp. 68, pis. 
40). — This dissertation reports and discusses the results of sludi<^H regarding 
germination and growth of certain plants, mainly cereals, and the effects thereon 
of F, nivale and other parasitic fungi. 

An epidemic of Fusarium blight (scab) of wheat and other cereals, A. Q, 
«Tohnson, J. G. Dickson, and H. .Johann (Ahs. in Phytopathology, 10 (1920), 
No. t, p. 51). — ^The authors report an iiiiusuaily seven* epidemic of Fusarium 
blight or scab on both winter and spring wheat in 1919. Rye*, oats, and barley 
were also said to be attacked. Winter wheat throughout the Mississippi Valley 
and eastward was universally attacked, and spring wheat when planted in the 
winter ‘Wdjoat area was usually infected very heavily, A survey of 15 States and 
a study of more than 1,(K)0 spedmons showed that OibberelUt sauhinetU was the 
chief causal organism. I^ess than 1 per cent of the disea scid specimens were 
affected with Fusarium spp. The highest infections are said to have occurred 
where wdieat followed corn or wheat in rotation, or where old grass refuse wR« 
allowed to accumulate in fc'uce rows und field margins. 
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Solerotinia minor n. sp., the cause of a decay of lettuce, celery* and 
other crops, 1. C. Jaggeb (Jour. Agr. Research [V. 20 (1920), No. 4 PP* 

pU 1, fig. 1 ), — A description is given of n decay of lettuce and other 
plants similar to that produced by K. libertiam. This disease is known to occur 
in Massachusetts, New York, Pennsylvania, and P'iorida, and is due to iSf. minor 
n. sp., a technical description of which is given. 

Root tumors of beet and kohl-rabi, M. Molltabd (kioc. Path. Ycg. France 
Bui., 7 (1920), No. 1, pp. 17-19 ). — floot tumors on kohl-rabi from Fontainebleau 
and on beets from Versulli(‘s sbowt*d neither lUasmodiophoni nor neunatodos. A 
Fusarium In kohl-rabi is thought to be saprophytic only. Considerable analogy 
to (?rown gall is noted in certiiiii characters wdiicb are described. 

Crowm wart of alfalfa caused by Urophlyctis alfalfa', F. R. Jones and C. 
IhtFJOiiSLEu (flour. Agr. Research \U. N.R 20 (1920), No. J^. pp. 291i-S24, pls. 
10 ). — In a contribution from the Rureau of Plant Industry, U. S. Depart inent 
of Agriculture, the authors give the results of a study on this disease of alfalfa, 
lh(' iiiv(*stigatioii having hec'ii begun by the senior author in 1917. 

The disease' <‘aused by the tungus XL alfaipe has ix'eii found to have its origin 
in the iiilW'tion of very young buds, the foliar elements of which develop Into 
abuonimlities not Involving the mature structures of root or stem. Infection 
ni)penrs to lak(' place very early in tlie spring, in northern California being 
easily dlscovi'rable in the latter part <»f March or early in April. In irrigated 
regions, or in reghais where there is abundant moisture during the entire season, 
most of the galls reach full development early in the summer and thereafter 
decay rapidly, only a few surviving imiil the next si>ring. The abundant devel- 
opment <»f the disease in the regions where it occurs is considered associated 
with e:i:cessivo moisture during the period when infection is taking place. The 
application of measures to reduce the moisture near the surface t)f the soil, it is 
thought, wouhi redii<*e the disease. 

FusaHum-resistant cabbage, K. Jonks, J. C. Walicer, and \V. H. Tisdale 
(WiHcoiism ^ta. Research Bill. 4^ (1920), pp. figs. 10 ). — In continuation 

of a previous publication (K, S. H., *M, p. 542), the nurbors give an account 
of tlie advance made both in regal'd to the study of the disease of cabbage 
due to fi'usanum cmigluttnaus and the conlnd measures that have been worked 
out. Through the study of disease resistance the authors lmv(' developed a 
Rtarulurd winter storage variety of cabbage, as >vell as an earlier strain of the 
same variety and a kraut tyiK' that is resistant to labbage yellows. In coopera- 
tion with the Bureau of Plant Industry, P. S. Department of Agriculture, W'ork 
Is being carried on with other types of resistant cabbage. 

It has been found in all cases that the degree of resistance to Fusarium 
shown by tii<' strains that have btH'n developed is relative and not absolute. 
The seedling plants are less resistant than they are after the transplanting 
stage. So far as tested the strains developed in Wisconsin have prov4»d ra- 
slstant in other States. 

The authors have found that environmental factors, especially soil tempera- 
ture, influence the development of the disease and the disease resistance of 
the host. In accordance with the teraperatui'e relations, the best results w'ere 
obtained under Wisc*onsin conditions by starting even the resistant strains in 
a noninfected seed bed to avoid possible seedling infection. It is thought 
probable that in case the resistant strains are propagated through successive 
generations without repealed selection, they will tend to lose to some extent 
the disease-resistant character. 

The relation of soil temperature and soil moisture to the occurrence of 
cahhage yellows, W. B. Tisdale (Ahs. in Phytopathology, lO (1920), No. i, p. 
d3).— As a result of greenhouse experiments It was found that cabbage yellows 
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does not occur below 17® 0. (62.6® F.) or above 84®, and this range compares 
favorably with the growth of the fungus {Fusari/um congkitimns) in pure 
culture. Other experiments conducted with sick soil in which the moisture 
content was kept constant showed that yellows occurred and developed most 
rapidly in soil with 10 i>er cent moisture, and less rapidly as the moisture 
content w^as increased. 

Correlation of early growth, variation, and productivity of maize as in- 
fluenced by certain patliologic factors, J. R. Holbert, J, O*. Dickson, and 
n. H. Biooar {Ahs, in Phytopathology, 10 (1920), No. 1, pp. 57, 5^). — Kxr>erb 
meiits in which alternate hills of corn were incK'ulated with GibhereUa sauM- 
netU showed that in the inoculated hills the germination was lowered, early 
growth retarded, relative vigor and storm resistance reduced, and the average 
grain production lessened. Plants that were strong or weak in the early 
stages of growth had a tendency to retain this relative vigor throughout the 
' season, (irain pniduction was directly correlated with rate of early growth 
and early vigor. 

On forms of the hop (Humnlus lupulus) resistant to mildew (Rphtero- 
theca humull) , III, E. S, Salmon (Ann, Appl. Biol., 5 (1919), No. S-Jf, pp. 252- 
260). — Having noted the apparent immunity or resistance to mildew of c(»rtain 
seedlings of wdld hop obtained from Italy, other seedlings of like age and 
parentage becoming severely Infected, the author deals herein with the be- 
havior of the former group and of other seedlings during 11)18 and previous 
years, as partly noted and discussed previously (E. S. R., 43, p. 440). 

Summing up the results of this work, he states that the immunity of certain 
individuals has persisted during three years, other seedlings of the same 
parentage proving very susceptible. Certain seedlings have appeared per- 
sistently Immune during four years, both in the greenhouse and In the open. 
Other «e(Hilings are Immune when grown in the greenhouse but susceptible 
when grown in the hop garden, showing in some cases the highest degree of 
susceptibility. Still other seedlings are serai-iuuniine to the attacks of the 
mildew. One seedling of American ancestry gi’own in the greenhouse was 
immune throughout tlte season in 1916 and very susceptible in 1017. 

Studies ill bucteriosis. — ^II, A brown blotch disease of cultivated mush- 
rooms, S. G. Paine (Ann. Appl. Biol., 5 (1919), No. S-Jf, pp. 206-219, flgfi. 5). — 
In continuation of these studies (E. S. R.. 39, p. 148), a distigurlng disease 
of niushrooms is discussed. This trouble assumed threatening proportions 
in a Brentford (Middlesex) nursery soon after April, 1918, but decreased con- 
siderably during the latter part of June. The symptoms are said to agrt?e 
with those of the disease described by Tolaas (E. 8. R., 33, p. 440). The cause 
Is said to be a small bacterial organism, jmsibly a strain of Pscudlo/mnas 
fluoreitcens, and the name P. tolaasi is offered tentatively pending a more com* 
plete study of the organism. 

Studies in bucteriosis. — III, A bacterial leaf -spot disease of Protea cyna- 
roides, exhibiting a host reaction of possibly bacteriolytic nature, S. G. 
Paine and H. Stansfield (Ann. Appl. Biol., 6 (1919), No. 1, pp. 27-59, pi. i, 
flga. 4 ). — ^The authors, continuing the series of studies by Paine above noted, 
describe this disease as having caused considerable disfigurement to leaves of 
P, cynaroidea for some years, occurring on leaves of all plants when 10 to 12 
in. high and afterwards. It is said to be caused by a parasitic bacterium, for 
which the name Pamdomonaa proteamaculana Is suggested. 

Pathological anatomy of potato blackleg, E. P. Abtschwageb (Jour. Apr. 
Meaearoh [U. 8.], 20 (1920), No. 4, pp. 525-590, 2, ftp. l),—Potato plants 

affbeted with blackleg are said to show an increase in strongly lignlfied va4- 
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cular tlSBues and a tranaformation of part or most of the parenchyma cells of 
cortex and pith into sclereids. Associated with blackleg are protein crystals, 
especially in the cells of the leaves. Under normal conditions protein crystals, 
it is claimed, have been observed only in the peripheral cell layers of the cortex 
of the potato tubers. Only potatoes grown in the arid western parts of Colo- 
rado have been studied, the Investigation having been carried on by the Bureau 
of Plant Industry, IT. S. Department of Agriculture. It is considered i)osslble 
that plants grc^wn in the eastern United States and at a lower altitude might 
not exhibit the anatomical changes reported. 

An account of some field observations on the development of potato 
blight, F. T. Brooks (New Phytol, 18 {1919), No, pp, lS7--m, figs, 2).— 
This Is an account of an attempt by tlie author, working in connection with 
A. S. Horne and F. W. Oliver, to ascertain how Phy tophi horn infrstans first 
develops in potato fields planted under ordinary conditions, as bearing upon the 
problem of the usual mode of overwintering by the blight fungus. The dis- 
tricts chosen as sliowlng development of the fungus in ei>ldemic form without 
receiving tiuj infection from otluT districts were the Penzance district and the 
Isle of Wight, P. infesfans d<‘veloping in 1917 in these districts before making 
its appearance in adjacent parts. 

As a result of these observations it Is stated that the earliest outbreaks of 
potato blight dt'veloping in a given locality are of strictly limited extent, and 
that from these tlie fungus develops eeiitrlfugally under favoral>le conditions 
until tlio spores are so widely distributed in the air that infection of stis- 
ceptilile plants becomes universal. The observation that blight alfecUs the 
tubers at a very early stage in the development of the disease is considered 
notewortliy, as Is also the evidence pre.Kented that these do not generally become 
infect(Hl from the main st(‘in tlUHUigh the stolons. The facts observed are con- 
sidered capable of interpretation either as infection from the soil through tlie 
agency of sour* form of j-esiiug body or as iiift^ction fi*om blighted sh(»ots grow- 
ing upward from diseased sets. Related facts are crltioally discussed. 

These observations showed the difficulty of obtaining critical evidence as to 
the mode in which the blight fungus i.s carried over from year to year under 
ordinary conditions. 

A copi)er cuniilsion as a fungicide, H. and L. K. Wobmalu (Ann, AppL 
BioLy 5 (1919), No. 3-4, pp. 200-205, pi, 1). — In 1917 an emulsion of soap with 
copiHir sulpliaUs similar to liiat prepared by I.iees (K. S. U., 40, p. 740), was 
made and usckI with potatoes at Wye. The results of tests with preparations 
more or less modified as to soap and copper content are said to establish the 
preventive action of the mixture containing 0.4 per cent copper sulphate as 
regards attacks of tlie potato blight fungus. 

Leaf hoppers and hopperburn of (lotato leaves, J. K. Kotiia (Abs, in 
Phytopathology, 10 (1920), No. 1, pp. 61, 62). — Experiments arc reported that 
were conducted in 3919 to ascertain whether or not the tiphurn of potato leaves 
was caused by leafhoppt'rs and to determine if aphids had a similar effect. The 
results obtained confirmed the conclusion of Ball that the potato leafhopper is 
reiaponslble for the Injury to potato leaves generally known as tlpburn, and that 
this should be designate^ as hopperburn (E. S. H., 43, p. 655). 

The function of sieve tissue, H. M. Quanjee (Meded, Landhouwhoogsch, 
[Wageningen], 16 (1919), No. 4-^9 PP. 95-104, flg^. 5). — Reviewing results of 
previous work by himself (B. S. R., 29, p. 347) and others, with deductions 
therefrom, the author cites evidence considered to prove that leptonecrosis is 
the chief or sole cause of stoppage of transfer in leaf roll proper. The fact 
that other causes may exist is not considered to be opposed to the view that 
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in healthy plants the migration of carbohydrates occurs by way of the sieve 
tissue. 

Potato diseases. — III, Rhizoctonla, A. Fbank (Washington We^t 

Wash, Mo, BuL, 8 (1921), No. 10, pp. 160-168, flg^, 4). — ^The author <3e- 

scribes the Rhizoctonla disease, which is said to be particularly serious on 

potatoes in western Washington. For the active control of this disease he 

recommends sanitation, seed selection and treatment, rotation of crops, soil 

improvement, and fertilizers. 

The induence of soil temperature on the development of potato scab, 
It. R. Jones and H. H, McKinney (Ahs. in Phytopathology, 10 (1920), No. 1, p. 
63). — Greenhouse cultures with soil temi^eratures have shown that the optimum 
for the development of potato tubers is al)Out 21* C. (69.8* F.), while for scab 
development it is about 24*. 

Sulphur experiments for the control of potato scab, W. IT. Mahtin 
in Phytopathology, 10 (1920), No. 1, p. 60). — ^Hydrogen-ion concentrations of soil 
extracts w<'re determined where sulphur was br()ad(‘aste(l at llio nPe of 300, 
400, and 600 lbs. ix»r acre just before planting. At the clovse of tiie (experiment 
marked changes in the* hydrogen-ion concentration wore obscu-ved. TIk^ un- 
treated i>lals remained uiKjhanged, while there was an increase in acidity 
where the sulphur was applied. 

Vascular discoloration of Irish potato tubers, H. A. Edson (Jour. Apr. 
Research [17. aV.], 20 (1920), No. 4, PP* 277-294)- — The author givers tin* r(‘sults 
of an investigation of vascular discoloration in the stem-end tissues of Irish 
potato tubers, carried on by the Bureau of Plant Industry, U. S. Department 
of Agriculture. This work is held to Indicate that this vascular discoloration 
Is not proof of the presence of parasitic fungi. Discolored bundles w'oro often 
found sterile, and fungi were frequently isolated from tissues which appeared 
normal. A considerable number of species of fungi were isolated from dis- 
colored potatoes, and out of 8,203 plantings, all but 161 of which" were from 
discolored tissues, 1,852 gave no growth. Field trials are considtM'cd to indi- 
cate that ni^ith(‘r vascular discoloration nor fungus invasion of the tissues of 
the mother tuber is a guarantee^ of disease in the n^sultlng ]>lant.s, nor is their 
absenc(* a guarantc'e of health. The soil and not the tuber is considered the 
more potent source of disease. 

A contribution to the life history ami cytology of Synchytrium endo- 
bioticum, the cause of potato wart disease, K. M. CimTis (Neiv PhytoL, 18 
{1919), No. 8--‘4^ VP- ^0, 9t). — In a brief statement of the r(‘sults of sindy con- 
tinuing for several years regarding the life history and (’ytology of 8, endo- 
hioticum, the cause of potato wart disease, the author outlines the life history 
of the organism. 

The stage most commonly observed Is that of the resting sporangia, one of 
which, in cases of heavy Infection, may occupy each cell of the three or four 
outermost layers of the tumor tissue. These sxB)rangia continue their de- 
velopment after the decay of the host plant and eventually give rise to numer- 
ous unlciliate zoospores. After a period of motility the zoospore enters an 
epidermal cell of any actively dividing region (eye, stem, or leaf), passes to 
the lower end of the cell, and there rapidly enlarges, producing a twofold 
effect on the neighboring cells. The ring of epidermal cells actually in contact 
with the infected cell grows out to form a rosette-like structure consisting of 
elongated, curved cells which arch over the parasitized cell at their base. 
The other cells In the neighborhood divide repeatedly and a somewhat cup- 
shaped tumor is produced, at the bottom of which lies the Infected cell with 
its rosette. Fresh infection frequently occurs at this stage. The tumor 
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ovoiitually becomes a spherical nmss of tissue with the surface thrown info 
ridj^'s. The passaj^e of the orj^anism from one host e<‘ll to another was never 
obser^'e(l. 

By the time the parnRito has ffrown sufficiently to fill the lower half of the 
cell it has develoxxsi a firm enveloiK*. The uninucleate contents, surrounded by 
a thin membrane, now push up through a small area of the free surface of the 
envelope and pass into the upper half of the host cell. The nucleus divides 
rep<*atedly and the extruded mass segments into five to seven portions, each 
Begmeut being the beginning of a zooaporaiigium and the whole forming a 
young sorus. Nuclear divisions continue, and finally the so-called zoospores 
are formed. When these are nearly mature the sporangia absorb water and 
swell, the soral envelojK' and host cell walls are ruptured, and the sporangia 
are set free on the irn^guiar surface of the tumor. 

Th(» UK^tiie cells ( zoosiK)r€‘s ) are now liberated, being smaller than the 
zoospores of tli(» resting sp<n*angium but similar in shape and constituting 
facultative gametes. Fusion takes plnee and a zygote is formed when the 
contents of diiTerent si>orangia are discharged together, although the gametes 
may infect the host without such fusion. The result of infection by the zygote 
(which h(HM»m(\s nninucleato before^ entry) is a resting sporangium. The ro- 
Kult of infection when fusion is omlttefl is a sorus. A tumor may hear several 
series of sori h('f<n*o the ju'oduction of noting sporangia bwornes general. 

The developiiieiital history of spinach downy mildewy .7. Eriksson {Arkiv. 
Hot., t!) {/91S), Ao. 7.7, pp, pis. 4, figs. S; ahs. in Internall Inst. Agr. 

\Rome]. Jnli nwil. Rrr. Hci. and Pract. Agr., JO (J9J9), No. 3, p. 331). — Besides 
fin account of the geographical distribution of the fungus Peronospora spinacicr, 
causing spinach mildew, the author discusses its classification, €‘xternal appear- 
ance, overwintering, <levelopiiicmal phase's (including a plasma stage), and 
control, mainly by use of healthy setnl. 

Spacing tomato plants for fi<*ld spraying, C. E. Temple (Ahs. in Phyto- 
pathology, 10 it9?0), No. 7, p. .7tB.-— As a result of ex])eriments extending over 
four years, the {uithor claims that rows of tomato plants should be ap))roximately 
6 ft jji»arl in (»rder to si>ray with large machinery without givat loss from 
mechani(*al injury to the plants The plants may be set close enough in the row 
to obtain the usual nnmlK'r per acre without loss from overcrowding. The 
most dcsiruhh' spacing in Murylaml for spraying purposes is said to he .‘1 by G ft. 

Tomato-spraying experiments for the control of Septoria, C. E. TfOMiUJE 
(AJiS. in Pliyiopalhology, 10 {KKiO), No. 1, p. 60). — Extensive spraying (‘xperl- 
ments are reported upon in w hich more than 2(K) acres of tomatoes wore tlivided 
into plats and hidh liquid and du.st sprays applied by trm‘ti(>n or ga.sollne 
engine niuchines. A large nmub<‘r of spray formulas w^ere tested, but the blue- 
stone liquid sprays, both with and without rosin oil soap, w^ere the most 
promising. 

A stem disease of tomato caused by Macrosporium solani, J. Kosenbatth 
(Ab«. in Phytopathology, 10 {1920), No. 1, p. 39). — The author reports a stem 
disease of tomato plants which did considerable damage in 1919 in Delaw^are. 
Plants of all ages were affected, the stems at tlie point where they emerge from 
the surface of the soil being dark brown, shriveled, and presenting a girdled 
effect. From diseased tissue the author isolated a fungus belonging to the 
genus Macrosporium, which In all its essential characters resembles M. solmi 
from potatoes. 

Studies in bacteriosis. — ^IV, Stripe disease of tomato, S. G. Paine and 
W. F. BEWijfiCY {Ann. Appl. Biol, 6 (1919), No. 2-^, pp. 183-202, pU. 2, figs. 5). — 
Gontinuing the studies noted on page 644, the authors describe a disease attacking 
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iu vanning degrees different varieties of tomatoes grown under glass, and 
supposedly due to Bacillus lathyri. Susceptibility is increased by nitrogen and 
decreased by potash in the soil. 

Field tests with strains of wilt-resistant tomato seed in 1010, J. A. Mo- 
Clintock (Ahs, in Phytopathology, 10 (1920), No, 1, p, 59 ), — The autlior reports 
that strains of seed from wilt-resistant tomatoes from different sour<'es, when 
tested on heavily infested soil at the Georgia Experiment Station, showed that 
no strain was sufllciently resistant to grow throughout the summer. Strains 
of commercial poppers and cggi>lants grew and fruited throughout the summer 
on the same infested soil. 

A Pliytophtliora rot of pears and apples, H. Wokmald {Ann, Appl, BioL, G 
(1919), No. 2-S, pp. 89-100, pi. /, figs. 2 ). — study of a soft rot causing fruit 
fall of apples iind pears is described. The causal organism' is P. cactorum. 

Kesults of spraying the* apple for blotch in Ohio in 1010, W. G. Stovek, 
F. H. Beach, and T. H. Parks {Ahs, in Phyiopattwlogy, 10 (1920), No, 1, p, 
58 ), — ^Three applications of Bordeaux mixture in 1919, followed by an additional 
ap]>lh,*ation iu July, are said to ha\(‘ gi\en an average of over 00 [H?r ctaii of 
marketable fruit. Unsprayed trees in the same orchards yielded less than 10 
per cent of marketable fruit. Sprayed trees not only bore more fruit, but the 
apples were larger as a rule than those from unsprayed trees. 

Brown rot of apricots, W. L. Howabu and W. T. Horne {California t^la. 
Bui, 326 {1921), pp. 71-88, figs, 6),— A description is given of the brown-rot 
fungus {Bclerotinia cinerca), which alTe<*ts the ripening fruit and the twigs of 
the apricot. As the attack on the twigs is considered more serious, pai ticular 
attention is paid to this phase of the investigation. The twigs become infected 
through tlie fungus attacking the withering liowers, and not only are the blo.s- 
soms and young fruits killed, but also the twigs to a distam'o of several inches. 

Based on exi)erinionts and observations as to tlie best metliod of treating tlie 
disease, it is recommended that a thorough cleaning out of all blighunl twigs 
and all rottcnl fruits be maile, followed by tiiorough spraying. KxjKjriments 
begun in February, 1920, in which 16 different spray treatments were tested, 
gave such satisfactory results that it was concluded that apricot blossoms 
may be effectively lirotectod from brown rot by spraying the trees c»nce before 
they come into bloom with either lime sulphur or Bordeaux mixture. The 
best n*sults followed spraying when the buds were considerably swollen, 
although exceJlent control w’as secured by spraying at the time tlie Irw^s were 
coming into bloom. No evidence W'as secured to show that spraying apricMt trees 
before the buds begin to swell affords any protection against the disease. 

Blossom blight of the peach, M. T. Oook (Ahs, in Phytopathology, 10 {1920) t 
No. t, pp. 6i, 65 ). — This disease of jieach, due to Sclerotinia cinerm, was re- 
ported as more severe in 1919 than usual, the crop in some cases being pra(J- 
tically clestroyc’d. The disease was much less severe on young than old orchards, 
and no apparent connection between the fungus and mummified fruit was found, 
nor was there any correlation with its occurrence on different varieties. The 
organism is considered to have spread from cankers on the 1918 wood, and 
these are believed to be a very imixirtant source for the spread of the organism. 
It is thought doubtful whether many of the cankers give off spores for more 
than one season, and an important factor in control consists in preventing the 
formation of cankers. This can be done, it is claimed, by more frequent and 
more thorough spraying. 

A heart rot of peach, W. A. McjCubbin {Ahs, in Phytopathology, 10 {1920), 
No, If p. 65).— The author reports a rot of the heartwood of living peach caused 
hy Coriok^ versicoU)r, It is believed that the fungus most readily attacks wood 
Injured by winter conditions. 
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Cryptogramlc diseai»es of fprape [1917-18], C. Godet (Ann. Affr. Suisse, 20 
{1919)^ jMo, Jj pp. 5, [?). — As a constiquenre of the dryneas of the season, com- 
paratively little injury was caused by the grape downy mildew, Oldlum, and 
gray rot. Brief accounts are given of (iontrol measures as applied to the first 
two of these diseases. 

Experiments in grape downy mildew control, O. Godet (Ann, Affr, f!uissc.^ 
20 {1919), No, /, pp. 27-S2). — This is a more detailed account than that noted 
above regarding control of grape downy mildew. 

A new parasite of grape, A. f^in’i’EMANs {^oe. Path. Yeg. France BtU., 7 
{1920), No. 1, pp. SlfSO, fig. 1). — The graix^ variety Isabelle {Yitin lahrusca) 
shows at points named in Brazil the disease which is here brieliy characterized 
and tfiought to bo due to lack of balance in (levelojanent. Tlio grapes grow 
rapidly without corresponding growth of the stalk or pediccd. The trouble ap- 
pears in the interior of the clusters. Climatic peculiarities may be primary 
factors. 

Two parasites of wild fig, .7. Cotte {Soc. Path. Vcg. France Buh. 7 {1920), 
No. 1, pp. 26-^0, 2). — ^Two animal parasites of wild fig ar(' described as new 

si)tK?ies Timl(*r the names TylenchuR stpeohim and Eriophycff finiJi. 

A root disease of caeao in Trinidad, ^\\ Nowet.l and \V. (b Fueeman {Dept. 
Apr. Tnnidad and Tobago Unh, J8 {1919). No. If. pp. 178-199, pU. ftpft. 2 ). — 
A root disease of (*acao as here discussed is sahl to be due ordinarily to RohcJ- 
llnia pvpo. being communicated fnun the roots of dead or dying shade trws, 
espc'clally breadfruit, avocado, and pois-doux. An unidentified species may 
at lack cacao in (‘ertain locallth^. 

An bihM'tcd tree may he killed gradually by the progressive investment of tin* 
roots, or rather <iiiiekly by the destruction of the bajk arouiifl the collar, as the 
fungu.s }»enet rates both bark and wood. It is said that much can be done to 
prevent outbreaks of the disease by mf'asuros giving wind and sun access to 
the soil, tbe bases of the trees, and any lotrs or other <iead material. Tr*'at- 
meiit by (*xcision and exposure is successful in tbe early stages of inUH'tion, in 
W'liich defection Is dlfficnlt. It is suggested that Infected trees be flamed and 
removed and tlK* soil freed from any remaining portions and limed. Adjacent 
tret*s should be isolated by trenches. 

Influence of temperature aiicl hntnidity on the growth of Pseudo in on as 
citri and its host plants and on iiifertioii and development of the disease, 
G. L. PELTrEi; {dot/r. Agr. RcHvarch \V. S.]. 20 (1920), No. 0, pp. 447-^500, fig. 
1). — In a contribution from the Alabama R\|K‘riment Station the author gives 
the resuhs of a study In cooperation with the Bureau of Plant Industry, U. S. 
Department of Agriculture, of the effect of temperaturv* and humidity on the 
de\^elopnient of citrus canker, AMth the time factor included, tiie minimum tem- 
perature for growth in culture for P. riiri about 5“ C. (41” F.), the optimum 
between 20 and 30”, the maximum about 35" for a period of 24 hours, and a 
thermal death jioiiit between 49 and 52”. 

The Influence of humidity on tbe viability of the organism is said to be very 
distinct and Is closely associateii with temperature. The citrus plants used In 
greenhouse experiments were found to vary markedly in their rc'action to tem- 
perature and humidity, especially at low and high temperatures. Ilow’ever, wllh 
the time factor included, the optimum temperature for all the plants used \vas 
found to lie betwmi 20 and 30® O., and with sliglit variations the same tem- 
perature relations w'ere found to hold In the field. 

Three conditions are said to he essential for infection — ^fhe presence of fret' 
moisture on the plant, a suitable temperature, and an actively growing plant. 
The life of the organism in culture and outside the host plant is said to be 
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niJeii by an entirely different eet of conditions from those which control it 
when It is parasitically active in the host plant. Likewise, the conditions 
necessary for initial infection of the plant were found to differ. The conditions 
which bring about the most active growth of the host plant are also responsible 
for the most rapid development of the disease, ^''he organism is said to be 
active in the tissues so long as the host cells are active, and when the plant is 
forced into dormancy the organism becomes inactive and the disease is then 
quiescent. 

The results of this investigation are held to indicate that it will bo necessary 
to study the behavior of the host plant In its environment and its relation to 
the causal organism before any scientific selection or breeding tor disciase 
resistance can be made. 

Report on f citrus canker] eradication work [in Florida] in cooperation 
with the Bureau of Plant Industry, for quarter ending June J50, 1020 

(Fla, Plant Bd, Quart, Bul.^ 4 (1920), No. 4y PP- 110). — The present Issue of 

this report (E. S. R., 36, p. 352) shows that citms (‘auke^r lias been found in 22 
Florida counties, infecting since May, 1914, 13,727 grove tre(»s and 342,254 
nursery trees on 481 properties. Two of these prop(»rties are still classed as 
infected and 479 as no longer danger centers. No grove trees Iiave l>oen found 
to be infected with the canker since August, 1910, wiion one was 

recorded. The tabulation of tree infections, covering every month sim^ May, 
1014, shows iiiinimul infection in January and February and um-\inial inlectioii 
in spring and summer until 1019, when eradication was aiJpanuitly ('ompleUid. 

Black crust of Brazil nuts, E. R. SPKNCtat (Ahi^. in PhyioiHithologp, 10 
(1020) t No. i, p. 67). — A brief description is given of a fungus diseas<* of Brazil 
nuts in which the kernel is covered by a black mycc'llum, which destroys the 
outer ceil layers. 

Diseases of forest and grove trees, F. W. Njcokk (Die Krankhciicn Un- 
hvrer M'aldfnlume und Wiehtifh^ten Gariaipehol^e. i<tuttf/ar1: Ferdinand Duke, 
1019, pp, y]lJ-\-286, figs. 2S4 ). — ^This account, regarding the nature and effects 
of disease and abnormality in forest and grove ti'<‘es as due to i>}irasUic or 
other causation, is in two main parts, dealing resixK’tively witli nonT)arasitie 
and witli parasitic agencies. An appen<iix lists in alplmbetical order the trees 
parasitized, and gives brief description of the different diseases iti ccmnectiou 
with the causal organisms. 

Hypertrophied leiiticels on the roots of conifers and tlndr relation to 
moisture and aeration, O. O. Hahn, C. HahttJ'.y, and A. S. Rhoads (Jour, 
Agr, Research lU, «.], 20 (1920), No. 4y Pp. 263-'2h% pis, J).— The authors re- 
port observing warty excrescences u{>on the roots of coniferous scodling sttx’k 
at the Bessey Nursery of tlie Forest Service, IJ. S. Department of Agriculture, 
at Halsey, Nebr. These were found on all 8f)ecies of pines grown, and were 
so abundant on the yellow pine (Pl/nus pondcrosa) that the i>ossibiUty of a 
parasite as a causal agent was suggested. Attempts were made by the authors 
to obtain evidence of a pathogenic organism, but always with negative results. 
After the failure to obtain evidence of this character, a histological examination 
was made, which showed the excrcsc^enccs had the stnicture of the hypertrophied 
leuticels so commonly seen in many dicotyledonous plants. Tlicy are produced 
in various kinds of soil in the presence of excessive moisture and may occur on 
either weak or vigorous plants. Hypertrophy was found to be <h»crease<l by 
top pruning and was irtcreased by root injury. 

The authors claim that the conclusions of oUier authors that excessive soli 
moisture stimulates lenticel hyi)ertrophy through incrt?nsing general sap pres- 
sure and that oxygen hunger is of no importance as a stimulus are not sup- 
ported by the evidence ubtaintHl by them through experiments witJh conifers. 
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Ouk Oidittin in Braasil, A. Puttemans (<Soo, Path. Veff. Fr<mce Bui., 7 
(19W)f No. i, pp. 87-^40 ). — Facte cited indicate that oak Oidlura (Microsphwm 
guercina) appeared in Brazil in 1912, six years after its outbreak in Europe. 
The question is diseussed as to the mode of its transference. 

Wood*dcstroyiiig fungi in pulp and paper mill roofs, R. 0. BiAia {Abs. in 
Phytopathology, 10 {19^0), No. 1, p. 61). — Attention is called to the rapid rotting 
which often lakes place in the roofs of paper and pulp mills due to species of 
fungi, the most coiiiinon of which are said to be Lentodi/um tigrinum, Lenzitcs 
trabcum, and Poria xantha. 

ECONOMIC ZOOLOGY— ENTOMOLOGY, 

Pisgali National Game Preserve, regulations and information for the 
public {V. S. Dept. Apr., Dept. Cite. 161 {1921), pp. tl). — This j>aijjplilet con- 
tains n gulatjons prescribed by the 8<H*retary of Agriculture governing hunting, 
iislung, and camiMiig on the Pisgah National Game Preserve, North Carolina, 
together with instruct ions for applying the regulations and inh^rmation intendiMl 
to aid the public in making proper use of this tK), 000-acre preserve. 

Description of a new species of beach mouse from l^Torida, A. H. Howei.l 
[Jour. Mammalogy, 1 {1920), No. 5. pp. 237-240, fig. /). 

A geograpliioal bibli<»graphy of British ornithology from the earliest 
times to the end of 1918, W'. 11. Mui.Tj'iNS, H. K. Swann, and F. C. K. Joua- 
UAiN {Loudon: Wiibcrbg d Co., 1919, pt. 1, pp. 1-^6: 1920, pta. 2, pp. 97-192; 3, 
pp. m-2KS: 4, pp. 2<S9-38Jf; 5, pp. 385-41^0; 6, pp. T7//-f This bibliog- 

raphy, arranged liy count i('s, lists books, arti<!les, notes, and records rehiUng !♦> 
ornitbology in Great Britain. 

j Control of ins<‘cts by lizards in Porto Hico], E. G. Smyth {Per. Agr. 
Puerto Rico, 4 [1920), Ao. pp. 11-21). — This paper deals with lizards of the 
genus Aiiolis, winch r<*present over 75 per cent of tlie number of iudividual 
lizards occurring in Porto Itico. Being exclusively insect feeders, th€\y are 
important emunies of the worst inst»ct enemies of crops. The more ciuiimon and 
valuable insect-destroying species of the island are the striped lizard (.1. 
pulvhvllus), the conuiiou lizard (.d. (ristatctlus) , the saddie-si)ottc*d lizard 
{A. fitraiulub) , the green lizard (A. cvermatmi), the giant lizard (A. envieri), 
and the ground lizard {Ameira> cxul). 

Mention is also made of the importance of tree toads (Elcuthcrodactylus 
spp.) as insect destroyers. 

lV?troleiim Insecticides, U. K. Vickeby {Jour. Econ. Ent., 13 {1920), No. 6, 
pp. 444-447). — This is a brief discussion of the subject, in which a few obser- 
vations and experiments are recorded. 

Combined Bordeaux oil emulsion spray, C. A. Mackttm {Better Fruit, Iff 
{1920), No. 8, pp. 9, 39). — This Is based upon the account previously noted 
(E. S. II., 42, p. 153). 

Nicotin sulphat/O in a dust carrier against triick»crop insects, R. E. Camp- 
BBix {U. E. Dept. Agr., Dept. Circ. 154 PP- 5). — ^The successful 

use of nicotin sulphate in dust form by Smith in the control of the walnut 
aphis {Chromaphia juglandicola Kalt) In California, previously noted (E. S. R., 
41, p. 457), KmI the author to ttfSt its effectiveness on truck-crop insects. 

The effe(‘t of the dust, wdiich comsists of a mixture of 2 per cent by weight 
of 40 per cemt nicotin sulphate in kaolin (25 pc?r cent of pulverized imslaked 
lime having been adiled), on insects and mites is similar to that of the nicotin 
sulphaU^ in liquid spray, except that it is much more rapid. The work soon 
showed, however, that Avhiie the walnut aphis was easy to kill with a 2 per cent 
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Btrength, a higher strength was required for practically all other aphids. For 
use against the melon aphis in commercial practice, a 5 to 7.5 per cent strength 
of nicotin sulphate gave the best results. It was found that with a hand- 
operated bellows duster a man can cover not less than 2 acres of full-grown 
cassabas or muskmelons a day, using about 50 lbs. of dust per acre, costing 12 
cts. a pound for 5 per cent strength and 15 cts. for the 7.5 per cent. 

In work with the cabbage aphis it was found that for ordinary commercial 
purposes a 5 per ceut strength of the dust was the most satisfactory. With a 
conuiiercial spraj'er it was possible to cover 8 or 4 acres per (hiy at an average 
cost of ^12 ])er acre, including rent of the machine and team. The j)ercentage of 
aphids killed was low, not averaging over 70 per cent for the entire field, 
whereas an average kill of 90 per cent or over was easily obtained with the 
dust when carefully applied. 

In the use of the dust against onion tUrips, from 87 to 97 per cent, were kllle<l. 
A trial on a commercial scale, using the hand-operated bellows duster, shows 
that one man could cover from 2.5 to 3 acres a day, using from 40 to 50 lbs. 
per acre, at a total cost, including labor at $3.50 i>er day, of from $6 to $7 
per acre. 

Exj)eriments with the pea aphis have shown It to bo much more resistant to 
the acthni of nh’otin dust than any other aphid upon which it had been tested. 
Low ])orcerjtagos failed to kill the aphids, but good results were obtained by a 
10 per cent strength when carefully applied. The results Indicate that with the 
present cost of the 0 per cent dust at 20 cts. a piuind, it would be impracticable 
to use it against the pea aphis, except on sw(*et peas. Adult cu(*uinl)er beetles 
{lUahroHcd soror Lee. and /), triritfata Mannh.) were killed by a 10 per cent 
strength. 

It is pointed out that this dust cau be combined with arH(>natt^ of lead or 
sulphur for combating different types of Insects, or for Insect and fungus 
diseases. Its disa< I vantages are l<»ss of strength when held long in open con- 
tainers, and lhat it can not be combine<l witli B(»rd('aux mixture, except when 
the latter is dry. 

[Ueport of thej department of entomology, II. C. »Skvkrtn {South Dakota 
Sta. Ifpt. 1920, pp. 27-^1). — Three Adams fund projects (H>ndu<‘ted during the 
year are briefly reported iitxm, of which thost» relating to tin* \vei> spinning 
sa’wfly. Neurotoma inconfitHeua (Nor,), ami the common field cricket, Oryllus 
abbreviates 8erv., were in continuation of the work previously noted (E. S. K„ 
42, p. 850). A recent bulletin reimrting upon the investigation of N. inconspiem 
has been noted (E. H. K., 44, p. 555). 

Satisfactory progress was made in the work with abbreviates, which is a 
source of injury to aifalfa seed jiods, alfalfa seed, uncut grain, shocked grain, 
blndtjr twine, and goods made of paper and cloth. Two egg parasites were dis- 
covered, namely, Oeratoteleia marlatti Ashm. and Pari Oris n. si>., and the 
tachinlcl JJxoristoides johnsoni Coq. was reareil from the adult cricket. Control 
measures recommended include plowing or disking and harrowing the fields 
where injury was experienced during the year, the use of jmison bait, etc. 

The third project reportwl upon Is that of the wheat stem maggot, Meromyza 
amerwaua Fit(d), which causes loss I’anging from less than 1 up to 15 per cent 
or more in wheat fields and from less than 1 up to 4 per cent or more in barley 
fields, while oat fields suffered but little. Two parasites, Microbraron v^eromyza 
Oah. and Calinidca m<^omyzw Forbes, were reared from M, americana, and 
Pedicefoides ventrirosus was dlscovere<i fmllng upon the larvte, as was an tin- 
Identitled mite which attacks the adult A poison bait spray for destruction 
of the flies was uschI In some indt>or work with good results. 
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Synopsis report of the Bominion entomological branch in British Co- 
lumbia, R. C. Trehebn^: (Brit Columhia Dept. Agr, Ann. Rpt, 14 {1919), pp. 

— ^Included in this report are accounts of the occurrence of and Injury 
caused by the peach twig-moth, the rose leafhopper (Empoa rosw), etc., studies 
of fruit worms, fire-blight distributers, insect enemies of small fruit, vegetables, 
and forage crops and grain. 

Proceedings of the Bntomological Society of British Columbia {Ent. 80 c. 
Brit. Columhia, Proc., Econ. Ber., No. 11 (1920) ^ pp. 91’-107, fig. 1 ). — ^These pro- 
ceedings are In continuation of the Economic Series previously noted (E. S. R., 
87, p. 459), including the following papers: The Onion Maggot, by R. C. Tre- 
heme and M. II. Tiuhman (pp. 91-^4) ; Observations on the Control of the 
Onion Maggot (Hylcm'gia antigm), by M. H. Ruhinan (pp. 94-97) ; Some Notes 
on the Tent Caterpillar, by A. B. Baird (pp. 97-100) ; Further Notes on the 
Tent Caterpillar and its Natural Control, 1919, by A. B. Baird (pp. 101, 102) ; 
Observations on the Use of Poison Balt^ for the Control of Cutworms in 1918, 
by M. H. Ruhmaii (pp. 102-104) * and General Records of Work Carried fm in 
the United Stat€\s and Canada in 1018, hy R. C. Treherne (pp. 104-107). 

Proceedings of the Entomological Socl€‘ty of British Columbia (Ent. Soc. 
Brit. Colvmbia, Proc., System. Ser., No. 12 (1918), pp. 39, pis. 2, figs. 26). — The 
papers here presented arc chiefly of systematic interest, hut include the follow- 
ing: Life History of tlie Leaf-eating Crane Fly {OyUndrotoma splendensTioono), 
by A. E. Cameron (pp. 9-12), previously noted from another source (E. S. R., 
40, p. 169) ; Life History of Perigrapfia prwses Grt, by G. O. Day (pp. 17-19) ; 
Natural Conlrol Investlgation.s in British Columbia, by J. D. Tothlll (pp. 37-39) ; 
and Notes on the Aeolothrlpidro, by H. O. Treherne ( pp. 27-83 ) . 

Insects of economic importance in the Cape Region of Lower Calif ornia^ 
Mexico, G. F. FFmias (Jour. Econ. Ent., IS (1920), No. 6, pp. /f63-4^7). — ^The 
author hricfly discusses the Cape Region of I^ower California, including char- 
acteristics of the agriculture, and presents notes on the insects of economic 
Importance. 

[The more Important animal pests of the more common vegetables in 
Austria], B. Wahl (Mitt. K. K. Landtc. Bakt. u. Pfianzenschutzstat. [No. 106 
(1920)1, pp. 10, figs. 20: ohs. Hi Rei\ Appl. Ent.. 8 (1920). Scr. A, No. 7, p. 261).— 
An account is given of the more Imiwrtant Insect enemies of vegetables and the 
damage caused by them, with the remedial measures recommended. 

Combating insert pests, J. F. Illtngwokth (Anst. Sugar Jour., 12 (1920)^ 
No. 7, pp. S95, S97, S99, 4 OI). — The author reports upon the establishment of the 
tachinid Ceromasw sphenophori Vlll. in the Bablnda area; work with Lepidiota 
albohirta (greybaeks) and the linear bug (Phwneimntha austraUvu Kirkaldy), 
a new pest of cane which is abundant In many fields; and natural enemies of 
cane grubs. 

Insects fonnd on tobacco in New South Wales, W. W. Fbogoatt (Agr. Gaz. 
K. 8 . Walee, SI (1920), No. 10, pp. lUhlJ^t 3).— The pests here mentioned 

as a source of injury to tobacco In New South Wales are the potato tuber worm 
or tobacco splitworm (Phthorimwa opermlella), the Rutherglen bug (Nysiua 
vinUor), the green leaf jassld, the mottled-winged tobacco bug (Dioyphm 
tabad), and a small green tobacco bug. 

War against tropical disease, A. Bauotjb (London: WeUcome Bur, Sci. 
Research, 1920, pp. 219, pi. 1 . figs. 180). — ^This work includes much information 
on Insects in their relation to disease transmission. This Is presented under the 
following headings: Some aspects of tropical sanitation (pp, 17-36), tropical 
problems In the new world (pp. 87-70), the medical entomology of Salonica 
46792®— 21 5 
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(pp. 81-98), aanitary and insanitary xnakeslilfts in the eastern war areas (pp. 
09-142), and the palm from a sanitary standpoint (pp* 196-219). 

The peai thrips, E. O. Essio (Calif omia Sta. Circ. 2^3 (1920), pp, 9, flg^, 
3), — ^This is a popular summary of information on the pear thri]:>s and means 
for its control. Studies of this i)e8t in California by Foster and Jones have 
been noted (E. S. It., 32, p. 850). 

Studios on the life history and habits of the beet leafhoppcry C. F. Stahl 
(Jour, Apr, Rvnearch fl'. fif.], 20 (1920), No. 4, pp, 245-252, pis, 2), — ^This is a 
brief summary of observations made during the past few years at Jerome, 
Idaho, and In the sugar-beet growing regions of California. 

One gotKjration only was observed in southern Idaho, while from two to four 
were observed under California conditions. A maximum of 247 eggs was 
obtained from a single female. The incubation period covered from 10 to 15 days 
during the height of the egg-laying season, and the nympbal iwriod from 25 
to 52 days. 

*‘In southern Idaho the beet leafliopper appears in the l)eet fields in June 
and starts reproducing at once, ovjposition continuing throughout the season. 
After harvest the leafhop])ers enter a true hibernation period. In California 
the adults npiiear in the bwt fields soon after April 1 and remain until harvest 
time, ulien they disjierse to wild vegt'tation suitable for food and protiiction. 
No true hibernation was noted in California.** 

Three sptH'ies ot <‘gg parasites were reare<i from the btH‘t UHifliopper, viz, 
Polunrma attetHH Cir., AlihvUa Huhflara <Jir., and Anagrus giravilH Cwfd., the 
first two of which are very effectne. Two siK»cies of the dipterous family 
Pipun(’ulidie were reared as parasites of the nymphs and adults of the beet 
leafliopper, viz, Viputmilus indmlHus Knab and vagabundus Knab, the 
first of which is quite effective. Drylnld parasitic were reared, but are not very 
efficient. 

Ijeaf-steni gall aphis of the poplar, I). Millbk (New /jcal. Jour. Agr„ 21 
(1920), No. 3, pp. 134. 135, Jigs. 2 ). — ^This re(*ords the infestation of leaf petioles 
of poplar trees in central Otago by Vvmphigus populi-tixitifti rntu,s Itiley. 

1^‘otectioii of vineyards from phylloxera, F. T. Biolotti (Cali I omia Sta, 
Citv. 226 {1920), pp. 4)^ — T'he author here discusses the means of dispersal of 
the iihylloxera, quarantine, proliability of lnft*station, resistant vines, when to 
use resistant vines, need for skill and experience, and the best resistant slocks. 

Kesiilts of welshing experiments for control of the European elm scale, 
F. I>. HKRiUfiKT (dour. Earn. Ent,, 13 (1920), No. 6, pp. 4*7/-^75). — ^Experiments 
conducteil have led tlie author to conclude that tlie Kuroi>eaii elm scale can be 
treated very satisfactorily with a garden hose and nozzle and an average force 
of water. 

Control of the brown apricot scale and the Italian pear scale on decidu- 
ous fruit trees, E. O. Essig (California tita. Ctre. 224 (1920), pp, 11, figs, 5 ), — 
In this circular the nutlior first briefly describes the characteristics of the 
brown apricot scale, or European fruit lecanium (Lecanium comi Bouch^), and 
the Italian pear scale {Epidiaspis piricola Del G.) separately, and then dis- 
cusses the control measures for both together. 

Winterkilling of the San Jos5 scale, A. Spttler (Jour, Econ, Ent,, IS 
(1920), No. 6, pp, 443, 444), — Records of winterkilling kept during the winter of 
1919-20 at seven localities in Ibe State of Washington show a range of from 
all dead at Prosser, where the minimum temiierature was — 30° F., down to 
80.8 per ceut dead at Spokane, where the temi)eratiu*e was —15°, In contrast 
... is the average percentage of winterkill of the San Jos4 scale for the past 
XO jears, not including the winter of 1919-20, for the following localitlea: 
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01arkston» 19 per c«3it; Walla Walla, 24 per cent; Yaklnia, 32 per cent; and 
Wenatchee, 40 per cent.” 

Baylight orchard fumigation, R. S. Woglum and M. B. Rounds (Jowr. Econ, 
13 (1920), No. 6, pp. 476--485 ). — ** The writers have carried on experimental 
daylight fumigation with liquid hydrocyanic acid from the middle of the active 
fumigation season in October throughout the winter period. As a rt*sult of 
this work they are convinced that, where practicable, daylight winter fumiga- 
tion is preferable to night work. At this THiriod the Insects are especially diffi- 
cult to kill on cool nights. Furthermore, the trees are in a dormant condition 
and can withstand a stronger gas even at temiMuatures approximating 80° F. 
Particular attention should be given to the exjwsure. 

. “While the data accumulatetl during tlie past season shows that an ex- 
perienced and careful oiierator with a few tents can by (‘onstnnt manipulation 
of dosage and exposin-o practice dayliglit work during the growing season, 
especially on hwons, willi partial success, such practice in pref(‘rence to night 
work can not be recommended at the present time. Experience has proved that 
fixtHl dosages and exposures are the safest guides to effective fumigation, 
ami tlie necessary data have not yet tw'en accunmlated to establish this condi- 
tion for dayligid, summer and autumn work. In fact there is considerable doubt 
if a llxed <losage-exposure combination can be tiev eloped which is pi-actical 
umier the extreme varieties of daylight weather during the usual fumiga- 
tion season, a situation which is further €ani»ha8ized by the widely dlftering 
conditions between the hot interior valleys and tlie co<>ler, more humid coastal 
belt” 

A dipterous parasite of the parsnip wehworni (Depressaria heracliana 
li.), M. I). Liconaiu) (Jovr. Kvm. Ent., IS (1920). No 6', pp. //.9;?K--Tlie 
aiith(»r records the riuiring of the tachinid fly Divhwlmimra Icuvoptvra John, 
from />. h(*rarliam pupfc at 1‘leusant Valley, N. Y. 

A study of the effect of cotton ivorm on boll development and cotton 
yield, F. L. Thomas (Jour. Ecmi. Ent., 13 (1920), No. 6*, pp. 48.9-4,9/).— “ The 
loss of foliage from ravages by cotton worms d(»es not kill the cotton plants. 
Stripling by cotton worms results in the much earlier maturity of unopened 
bolls. There is jiractically no loss in weight of bolls maturing on i)lants with- 
out foliage. 

“With a killing frost occurring normally at an average date of Noveinhor 
10 for this locality, after wiilch development ceases, the following coiiclnsion 
is drawn: Under boil-wt'evil conditions and years of abundant moistur(\ strip- 
ping of rank growing cotton two months before a killing frost is henelicial 
rather than injurious, Tlds conclusion is contrary to the general opinion 
regarding cotton worm injury, and the following question is therefore raised: 
What relation does the date of stripping bear ’to the amount of injury pro- 
duced?” 

Ooinbating the sugar beet webwopin on a large scale, A. C. Max son (Jour. 
Ecoiu Ent., IS (1920), No. 6, pp. 4G8-471 ). — ^This is a discussion of w^ork con- 
ducted during an outbreak of the sugar beet w ehw orm { Lod^oslrpe utictimHs 
L.) In the Rocky Mountain and interinountnin States during the growing season 
of 1919, whlcli outbreak of the pest far exceeded any previous otitbroak. Of 
the Insecticides tested, Paris green, used at the rate of 3.u to 4 lbs. per a(Te, 
gave by far the quickest and best results. 

An index number for rating codling moth treatments, A. lu Mklandeb 
(Jour. Econ. Ent., IS (1920), No. 6, pp. 4^0-4 *^^)- — What the author considers a 
more exact method of comparing the results of sprayings is briefly described, 

“Inasmuch as a wormy apple show^s that the codling moth spray w'as In 
that instance ineffective, but a sting [spot resulting from the nibbling of a 
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codling worm that died on Its way Into the apple] usually Indicates that the 
spray accomplished its purpose, we have In the ratio of worms to stings a 
simple and ready Index to judge the merits of the particular treatment. Hela^ 
tively the more stings there are the better the treatment has proved. It Is 
much easier to express and compare treatments in terms of such index num-- 
hers than to keep in mind a series of variable factors, like the previous his- 
tory and present contamination of the trees, when interpreting results.” 

Winterkilling of codling moth larvie, B. J. Newcjomer {Jour, Bern, Eni,^ 
iS {19W), No, 6, pp, 441, 44 ^). — In examinations of larvse made in the State of 
Washington from December 23 to February 28, it was found that wherever the 
minimum ti*mi)erature had been below — ^25® F. all larvse with no protection 
other than bark or burlap bands were killed. 

Report, of the pink boll worm of cotton (Peettnophora gossypiella 
Sannd.), B. E. Schoix {Tex. Dept. Agr, But, SS {1919), pp, VI 11^4^9, flgn, 
77 ), — ^Tbis is a general discussion of the present status of knowledge of P, 
gossypivlia and of Its introduction into the United States, with details relating 
to the eradication work that has been conducted. Quotations from a bulletin 
on the pest by Hunter (E. S. 11., 39, p. 764), an account by liusck (E. S. R., 37, 
p. 564), and other sources are included. A list Is given of important cotton 
Insects and their principal characteristics. The text of the Federal Plant 
Quarantine Act, Federal rules and regulations pertaining to the pink bollworm, 
amendmenls, notlc(‘s of quarantine and regulations, correspondenct^ relat- 
ing to the act, proclamations by the Governor of Texas, etc., are included. 
Ciassllied lists ot* the literature covering 15 pages are given, as well as an 
index to the subject matter. 

A now' apple pest in Pennsylvania, S. W. Fbo»st {Jour, Boon, BnL, {1920), 
No, G, p. .^92 ). — IhiHa velutinana Walk., which the author refers to as the two- 
bandi'd leaf roller, has become a seriotis enemy of the apphi in southern 
Pennsylvania, 

A new tort rich! moth from Nova Hcotia (Uepidoptera) , A. Rohck {Oanad, 
Ent„ 52 {/920), No, 6-7, p. 125). — Cacaeio hcirUtana, rear(‘d in largo numbers 
fnmi rasplK’rry from Sydney, N. S., l,s described as new. 

Further experiments with Anophele.s plumbous Stephons; its infoction 
with P. falciparum in England; also notos on the apparatus and technique 
employ (Hi, R. Blacki-ock and H. F. Cabter {Ann, Trop. Med, and Parasitol., 14 
{1920), No, 2, pp, 275-282, pi, 1 ). — ” Of 12 females of A, plumbeus fed once on 
one or other of two cases of simple tertian malaria (F. vivax), and subse- 
quently kept at room temperature (maximum 22® C., minimum 13®), none 
became infected. Of 12 females of A, plumheus fed once on a case of malignant 
tertian malaria (F. falciparum), and subsequently kept at 28®, none lived 
longer than 8 days after the infected feed; one contained odeysts in the 
mid-gut.” 

Filariasis in southern United states, E. Peancts {Pub. Health U. B., 
Hyg, Lab. Bui, 117 {1919), pp. S6, pU. 10 ), — ^The second part of this paper relates 
to the determination of the mosquito carrier at Charleston (pp. 22-^), the 
third part to the prevention of spread of filariasis (p. 81), and the fourth 
part to Ihe anatomy of the proboscis in relation to filarla transmission 
(pp. 32-31). Mosquito dissections resulted in the finding of a high percentage 
of Culcx faiigans infected with Filwria banorofti and the finding of all ASdes 
ealopus negative for that infection, thus showing conclusively that V, fatigms 
is a transmitter of F. banorofti, and that its constant associate, A. oalop^, Is 
Incapable of such transmission. 

The behavior of Funduliis heteroclitus on the salt marshes of New Jer- 
sey, P. B, CiiXDESTKB {Amsr, Nat,, 54 {1920), No. 6$5, pp. 55i--55T).— This re- 
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lates to studies of a preUatoi^ fish eueiny of the salt-marsh mosquitoes in 
northern waters, made by the author near New Brunswick, N. J., In 1914-15 
while acting as consulting zoologist to the department of entomology of the 
New Jersey Stations. 

** Field studies of F, heteroclitua were made throughout one entire year on 
the salt marshes of New Jersey. Spring migration begins in March and is 
probably caused by several factors, including the liigher temperature of the 
inland water; currents due to high tides and rainfall; Uie need for food 
available in fresh water; greater metabolic activity due to gonad development, 
which demands a greater oxygen supply. Summer activities consist in spawn- 
ing, feeding, lazy movements from the marshes to the brackish water and 
back again. In the autumn migration is less constiint and the larger ftsh are 
less numerous. In the winter migration ceases entirely as the marsh pools 
are scumming with ice. Some landlocked individuals burrow int<» the nmd 
of permanent pools, corning out occasionally as the sun warms the w ater. Many 
fish are killed by the cold as they remain in teiJUM)rary pools wdlli bottoms 
composed of caked mud and grass (»riering no sheltiT. The niajorily ot 
F, heterovlitUH return to sfilt water in the winter probably remaining rjeai* 
the mouths of rivei*s nniil spring.” 

The Hessian ily and its control, L. Haskajav { yi>{suuh \(ji . ('oK F.rt. ('ir(\ 
BO {1920), pp. 4, ftp. /). — This brl(*f jKJpular account includes a raai> showing 
fly -free dates for Missouri. 

Catalogue of the Coleoptera of America, north of Mexico, (’. W. Liao 
{Mount V(rn(m, N, J. 1). Sherman, P'., 1920, pp. p\. 7). -This cata- 

logue euuinerates systiinatically all the sptndi^s of Coh^jpteni described prior 
to January 1, 1019, wdiicb occur In North Ameri(‘a, north of Mexico, and 
including (In^mland, with consecutive numbers, synonyms, citations of the 
original desia-lption, and an indication of distribution. An elTort lias been 
marie to arrange the species in genera, tribes, families, superfamilies, and 
series in accordance with the most recent w^orks on classillcation, but an 
explanation of the difliculty of doing so in a satisfactory manner is presented 
in the Introduction. No aUeinpt has been made 1o determine the validity of 
the numerous specific names proiw>sed by rtvent authors. XumberrMl names 
indicate species described and unquestioned in print, while names pioposod by 
one author and dispntofl by another are usually unnumbered, but are some- 
times treated as varieties, while synonyms are always unnumlierod. 'I'lie aiiihor 
acknowUnlges the aid received from siieeialists, particularly E. A. Schwarz. 

The catalogue jjroper, which lists .some 18,547 si)e<*ies, is followed by a (Cata- 
logue of the North American (Coleoptera 1 )es<‘ril)etl as Fossils, by IJ. F. Wick- 
ham (pp. 947-«‘10.5), a bibliograidiy of 78 pages, and an index to tin* genera, etc. 

The green Baris, an <‘noiiiy of cabbage In France, L. Biu.audetjjc {Re/c, 
Sort;, IParisli, 92 (1920), No, 9, pp, 162, 16S, ftp. /). — ^This is a brief acctouut of 
injury caused by Baris (seu BaHdius) vhlori^ans Germ., w^hich bores in the 
stem. 

Mexican bean beetle situation, W. E. Hinds (Jour, Econ, Ent., IS (1920), 
No, 6, pp, 486-^88 ), — ^The author reports that scouting work, In continuation of 
that previously noted (E. 8. R., 44, p. 554), carried on through Sc-pternber and 
0(7tober, showed EpUachna conrupta Mula to occur in all, or parts, of 13 coun- 
ties in Alabama. The life history appears to be quite different In tbe East 
from that in the West, where it occurs in high altitudes and under semiarid 
conditions. 

Tamarind pod borer, Sitophilus linearis (Herbst), R. T. Cotton (Jour. 
Agr, Research [17. 8,], 20 (1920), No. 6, pp, pi, 1). — ^Thls is a report of 

studies of a curcuUonid beetle, probably a native of India, which has been 
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Introduced into this country and Is now exceedingly abundant in southern 
Florida where the tamarind {Tamarindus indivus) is now grown. It is now 
known to occur in the United States, India, Brazil, Mexico, Ecuador, Jamaica* 
Montserrat, St, Bartholomew, Cuba, and Costa Kica, and undoubtedly occurs 
wherever the tamarind is grown. 

Its injury is conlined entirely to the seed pods of the tamarind, in which the 
larvse bore and reduce the seeds or beans to powder. The adult weevils enter 
the tough^shelJed poils through the stem end. The female weevils bore through 
the pulpy covering and into the tough seeds. In the seeds tiiey excavate a 
cylindrical cavity, and the individual egg eavltles are then bored in the seed 
all around the interior of this larger cavity, an egg being deposited as soon as 
the hole is iinisheii. From 12 to 50 eggs are laid in one group, the time taken 
for the oonipMion of the group varying from one to two weeks. The eggs 
hatch at llie end of throe days, the young beginning at once to feed and bore 
through tlie seed. The lour instars of the larval stage usually require from 
12 to 14 days. After a prepupal stage of one day, the pupa is formed, and 
seven days later tlie adult is formed. The adult does not immediately leave 
the seed hut remains witliin to harden and feed for a few days. 

Fertile eggs are deposited in from 7 to 10 days after attaining adult form, 
“The longest oviiK>sition porio<l i*ecorded lasleri for 84 da>s, and during this 
time 188 eggs were deposited. Toward the latter part of this period fewer 
eggs were laid than at first, the female becoming more and more feeble and 
exhausted. Tliree weeks after tlie last egg was laid the female died. The 
male died a few days later. Other female weevils in captivity doiK)site<l from 
126 to 165 eggs." 

No parasites have been reared from any of the stages of this ww'vll, but 
PedicvlrHdva ventri corns Newp. attacks and kills both the larvie and pup». 

Furniture beetles: Their life history and how to check or prevent the 
damage caused by the worm, C. J. Gahajs (lirit, Mus, {Nat Hist) Ec*on. 8fef., 
No. 11 {W20), pp. pi. i, figs, B ). — Following a brief general introduction, the 
author givt^s ipt irms and discusses the life histories of the common furni- 
ture beetle \nol)lum punctatum DeGeer {^striatum Oliv.), the deathwatch 
beetle, Xesiobium rttfovillosum DeGeer (^tessellatum Oliv.), and tlie fiowder- 
post beetles Lgefus brunneus Steph. and Ij, linearis Goeze. Methods of iire- 
vention and conti’ol are also considered. 

A new species of the genus Pl.s8ode8 (Ooleoptera) , It. HoeriNo {Canad, 
Enty 52 {t920)y Nos, t?~7, pp, lS2-lS4y ilg, 1). — V. icmiimhSy which attacks 
Pinns coniotia In the Sierra Nevada Mountains from Korn to Lassen Coun- 
ties, Calif., causing serious injury to large areas of pohss and .saplings in 
lodgfc‘pole pine stands near Chester in Plumas County, is descril)ed us new. 
In many places the larva* wer<* found heavily parasitize<l by a small dlpteran. 

Dispersion of the hoU weevil in 1920 , B. R. Oo\d and R. W. Moicelanb 
{TJ, K. Dept, Agr,y Dept €irc. 168 {1921 )y pp, 2). — ^I'he authors consider the out- 
standing features of the weevil movement during 1920 to be its retardation In 
the eastern portion of the cotton belt, and Its dispersion in Oklahoma and 
Texas, by which a large territory Infested a number of years ago, but unln- 
fested for the past five or six years, has been regained by the weevil. In 
New Mexico, where an infestation was reported in Eddy County in 1918, the 
weevil has apparently failed to become established. In Arizona the weevil 
apparently has succeeded in transferring its attack from the wild cotton of 
the mountains to tlie cultivated cotton around Tucson, weevil infestation hav- 
ing been found in September in three fields of cultivated cotton along ttie 
Htllito River. 
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Altogether 42t621 square miles of new territory were Invaded by the weevil 
during 1920 and only 752 square miles in Tennessee were lost, so that the net 
gain was 41,809 square miles. Only about 73,000 square miles of cotton-pro- 
ducing territory now remain uninfested. Tables are given which show the 
total area, in square miles, by States, Infested by the boll weevil in 1920, and 
the proportion of cotton crop produced by States in area now free from the 
boll weevil. Considering the cotton-producing States as a whole, it appears 
that a general average of 16.2 per cent of the total cotton crop is produced in 
uninfested territory. 

Borne rules for poisoning the cotton boll weevil, B. R. Coad and T. P, 
Cassidy {U. K. Dept. Agr., Dept. Circ. 162 (1921), pp. Jf ). — Much of the advice 
presented in a bulletin previously noted (E. S. R., 43, j). 856) has been digested 
and Is here presented in the form of rules. 

The boll w^eevil in Arizona, A. W. Moimiu. (Calif. Cult., 56 (1921), Na. i, 
pp. 5, 9, figs. ^).-~This is a dhscussion of the boll wcM'vil j)rohlenj ns related to 
Arizona, where the variety which normally lives on Thurheria, or wild cotton, 
in certain mountain ranges in southern Arizona has been discovered in cotton 
fields near Tucson. This is showii to differ biologically in several important 
respects from the eastern form. While tlu^ eastern form has l>een lvru)wn to live 
without food or water for 192 days, the western variety has a correspondingly 
longevity record of 625 days. Tlie western variety apparently Is (‘specially 
adapted for hibernation in the bolls of the food plant, and in connection with 
Its adaptation to arid regions, has shown a preference for bolls of the food 
plants for egg dejX)Sition, thus avoiding much of the climatic control which 
takes place in the case of the eastern form. 

It is pointed out that the Thurberia, or wild cotton, bollwonn has been 
regarded as of as much importance as a potential enemy of cotton as is the boll 
weevil. 

In discussing the problem of eradicating the boll weevil on wild cotton, it is 
pointed out that the lnsec‘t iiests must first be eliminated, since, if the wild cotton 
plants are reduced In number unwisely, an overcrowding and forced migration 
of the pests may result. 

The Arizona boll weevil, C. T. Vohhies (Calif. Cult., 56 (1921), No. 5, p. 
JSl). — This Is in continuation of the discussion by Morrill noted ahov(\ 

Arizona Thurheria weevil, D. B. Maokik (Calif. Cull.. 56 (1921), No. 11. p. 

— This is an account of the boll-weevil situation in Arizona based upon an 
Investigation made in Arizona by the chief (luarantine oilieer of the California 
Department of Agriculture in January, 1921. The report supplemmits the 
accounts by Morrill and Vorhles noted above. 

Bice weevil (Calandra), Sitophilns oryza L., R. T. ( VrioN iJour. Agr, 
Research [U. S.}, 20 (1920), No. 6, pp. 409-422, pi. 7).— Tlii.s is a report of bio- 
logical studies of the rice weevil, which were conducted by the Bureau of 
Entomology, IJ. S. Department of Agriculture, at Orlando, Fla., (luring 1919 
and the early part of 1920. Much of the data is presented in tabular form. 

The largest number of eggs laid by a single weevil was 576, laid during a 
period of 149 days. The eggs usually hatch in from 8 to 5 days during the 
warm months of the year, although by far the majority of them hatch in 4 
days. The first three larval stages average 4 days each, while the fourth stage 
varies from 4 to 9 days. The pupal stage normally lasts for 5 days. 

“The period from egg to adult during the warm months of the year aver- 
ages 28 days, which together with a preoviposition period of 7 days gives a life 
cycle of approximately 35 days. In some cases the life cycle Is completed in a 
much shorter period, one reared Individual completing the cycle In 30 days. On 
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the other hand, the life cycle may be very considerably prolonged on account 
of unfavorable food and weather conditions. . . , In Florida there are usually 
about seven full generations a year, six during the period from April to Novem- 
ber and one from l)ecember to March.” 

The predacious mile Pediculoides venincosm Newp. is often found in weevil- 
infested corn in the Southern States and attacks and kills eggs, larvas, and 
pupa?. Two hymenopterous parasites, Cercocepliala clcgam Westw. and Aplas- 
tomorpha rand met Tucker, are found in great al)unduiice in Florida attacking 
the larvae. The most effective control measures consist in the use of carbon 
bisulphld or of heat. Where carbon bisulphid is used infested grain shoxild be 
fumigated in a ga.s- tight container or crib at the rate of 4 to 6 Jb»s. to 1,000 cu. ft. 
A temperature of 110® F. maintained for two hours will kill all udults, and a 
temperature of 124® maintained for two hours will kill all the stages. 

A biological study of this species in Alabama, by Ilimis and Turner, reported 
In 1931, has been noted (E. S. R., 25, p. 762). 

The bean stem weevil, a minor pest of beans, U W. Jack {Uhod(sia Agr. 
Jour,, 17 (1020), No. 5, pp. 4^2-4*55, pU, 2 ). — This Is an account of Alctdcn Jew- 
copra mm tis Erich., w’hlch is an enemy of French beans in gardens and also of 
the cow^pea or kafir bean. It was first Identified as a pest In 1913, and has since 
appeiired annually on the experimental plats at the agricultural laboratories at 
Salisbury and has been observed on farms in dlfiereut parts of Mashonaland. 
Injury is caused by the adults fecnling mainly upon the stems and brunches of 
the plants, in which they cut longitudinal groo\es. The larvie feed on the tissues 
at the base of the stein, several commonly being found in one plant, which causes 
considerable swelling. 

Opius fletcheri as a parasite of the melon fly in Hawaii, II. P, AViilabd 
{Jour. Agr, RcsearOi U . *S\1, 20 (1020), ^o 6, pp. i2S^4SS, f({n. /^).— This is a 
report from the Burc^au of Entomology, X". S Deparrmout of Agriculture, of 
studies of the biology of (). pcAcheti .Sih., and ol its activities since the parasite 
was introduced into the Hawaiian Island.^ from India in May, 1910 1 hiring the 

period since its introduction it has become firmly established on all the large 
islands of the group, and while this parasite alone will never ext*rcLM‘ a complete 
control over the melon fly in Ilaw^ail, it has already proved of much valm^ by 
decreasing the numbers consideralfiy. The higlu^st pt rceiitage of jairasitism is 
said to have exist(»d In Sept<‘ml>er, 191 S, when 1,070 out of 3,594 melon-fiy larvap 
under observation, or 29.8 per cent, wcu-e pataslli/Ahl bv it. The parasitism from 
all cuemmbers collected during 191S was 18.1 per ciml. 

Symbiosis of Blastophagu and the fig family, <1. P. Ujx^ouu {Jour. Neon. 
Ent., 13 {1920), No. 6, pp. 4^9-4SS). 

FOODS— HUMAN NUTEITION. 

Food industries, H. T. Vult£ and S. B. Vandebuilt {Easton, Pa.: Chem. 
Pul. Vo„ 1920, 3. ed., pp. X+5^5, figs. 82 ). — The principal change in the third 
edition of this elementary textbook on the production and manufacture of staple 
foods consists in the substitution of a chapter on nonalcoholic beverages for the 
two chapters on alcoholic beverages in the previous edition (E. H. R., 82, p. 658). 

lleccnt advances in our knowledge of food selection and preparation, 
M. T. Wellman {Jour. Home Neon., 12 {1920), No. 1, pp. 15-25 ). — ^This paper 
summarizes a considerable amount of work on foods published during the latter 
part of 1919. 

What is experimental cookery? M. C. Denton {Jour. Home Neon., 11 
{1919), No. 3, pp. 119-123).— The underlying principles of experimental cookery 
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are discussed, and the Importance of using exact scientific methods is insisted 
upon. 

Utilization of kid, rabbit, horse, and seal meats as food, A. 1). Hoi^es 
and H. J. Deuicl, JB. Olour. Indun, mid Engin. Chem., J2 {1920), No. 10, pp, 

P77). — This contribution from tlie Ofiice of Home Kconomics, U. S. Department 
of Agriculture, reports th(‘ results of an investigation of ihe digestibility of 
kid, rabbit, horse, and seal meats when served as the chief source of protein In 
a diet which contained also bread, butler, fruit (oranges), and sugar. The 
data are summarized in tlie following table: 


Summary of digestion experiments toith meats. 




Plgestibllity of entire ration. 

Amount of meat 
eaten. 

Pigesti- 

blhtv 


Number 






Kind of meat. 

of (ixpori- 



i 



of meat 


merits. 


Fat. 

Carbo- . 

hydrate, j 

Average 

Maximum 

protein 



Trot Pin. 

per man 
per day. 

yier man 
per day. 

alone. 



Pa if.tf. 

J*(r Cfut. 

Per cerU. | Per cent. 

Grami>. 

Gram-f. 

l'£r cent. 

Kid 


m.7 

95. 5 

98. 6 i 87. 9 

1(;3 

IGG 

Oi. 1 

Habbit 

f) 

tMt 0 I 

95. 8 

97. 9 i 80. 1 

205 

2i7 

91.8 

Horsp 

7 


94. 5 

i 9K. 5 83. 2 

300 

414 

96.4 

Seal 

0 1 

111 !< 

» 92. 9 

i J 98. 0 ; ’ 88 2 

1 i 

2:«) 

281 

91.6 
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“ The total ration in fdl tbe tests was \ory well utilized — the carbohydrates, 
especially, being \ery eomj)letel> absorbed, from which it is apparent that tJiese 
meats did not deer(‘ase the digestibility of the other constituents of the diet. In 
every easv the averag(^ jinioujit of meat r*aien daily was in excess of that included 
in the ordinary diet of the average^ person, and in no instance were an.v phy- 
siological dl‘^turbiinoes noted. The dlge'^libility of the protein of the four klnd.^ 
of meat studied wa^ <‘sscntially the same as that ol other and betl(‘r-known 
meats,’' 

The use of desiccated eggs, D. LnAAn>N (Jour. Home Evon., 11 (1919), No. 
Sj pp. lOS-115 ), — A study was ma<le of the nutritive values cost, and general use 
of commercial desiec^ited eggs. The eoneluslons reached were that they are 
not unhealthftil ; that in most ea.ses they gave satisfactory results when sub- 
.stiluted for fresh eggs in <-ookery ; and that the cost is relatively low. 

Changes taking place in tlie tempering of wheat, E. 1 4. TacU'K {Jokv. Agr. 
Research {l\ *S\1, 20 (1920), No. /f, pp. 271'~275 ). — With a view to standardizing 
time, temiau'ature, and moisture <'(aidithui.s for the temjieriug of wheat before 
grinding to flour, tests were conducted at the Kansas Kxi>eriment Station on 
three lots of wheal, fi variety of hard wheat, known as Kanred, develofied at 
the station, a hard red wheat fr<uii eentral Kansas, and a soft wheat from 
Colorado, known as Arizona White. The conditions tested were a time of 
24, 48, and 72 hours, tomijeratures of 5, 20, and 40° C,, and a moisture content 
of 15.5 and 18 per cent. Tbe original moisture content of the wheat, us de- 
termined by drying in the air oven at 110“ to constant weight, was found to be 
12.65 per cent for Kanred, 10.86 for bard red winter wheat, and 10.8 for 
the Arizona White. 

A 200 gm. sample of the wheat was weighed out into a 500 cc. bottle and 
brought up to the desired moisture content by the addition of distilled water. 
The bottle was then corked, shaken, and placed in a large water thermostat 
which had been brought to the desired temperature. After remaining the 
specified time the bottle was removed and the wheat ground as rapidly as 
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possible in a flour mill, each sample being put through the mill the same num- 
ber of times. The milling qualities of the wheat were noted and the yields 
or straight flour were calculated, after which the flour was analyzed for H-ion 
concentration, total acklity, water soluble phosphorus, and titrable nitrogcm 
by the methods previously described by Swanson and Tague (E. S. R., 40, p. 
507). For each variety of wheat an untempered sample was ground and 
analyzed in the same way. 

The milling qualities of all the wheats were improved by tempering to a 
moisture content of per cent. A moisture content of 18 per cent proved 
too high, the resulting flour being sticky and tending to clog the sieves. The 
milling qualities of tlie drier and hard wheals were improved by tempering 
more than the wetter and soft wheat. At 5® practically no chemical changes 
of the wheat occurr<Hi, while at 20® an Increase' In H-ion concentration, total 
acidity, water solul>le pliosjdiorus, and titrable nitrog(‘n occurred. Those 
changes were even more in-onounced at 40®. The time of tempering appc'ared 
to be a factor in chemical changes, but not in physical. Both yield and milling 
quality were the best at a temperature of 20 to 2.’)"’, the j>liysi(*al changes at 
40® proving detrimental to the milling qualities. 

Bread making in pans of different materials, P. A. Osborn (t/owr. Home 
Eem., 11 (19 at), Kn 8, p. -This paper iwords the re.siilts of baking tests, 
under regidatcHl corulitlons, with bread pans of different materials, including 
graniteware, Russia iron, tin, pyrex, unpolished aluminum, and polished 
aluminum. The greatest burning was found in th(» granite pans, with the 
others following in the order givcsi. The bread In the polished aJuniinum pan 
was a light brown, and not burned at all. 

Cake making (Jour, Home Evon,, 11 (1919), No. 8, pp. 8,J2-SJ4). — An exi>eri- 
luent made' by the home economics department of Milwaukee-Downer College 
to determine the* best temperature for baking “ butter cake is reported. The 
results seemcsl to iiidicatie that low oven temi>eratures (121 to 177® C.) were 
preferable. 

Changes in physical and chemical constants of fats used for frying 
a standard dougii, A. F. Morgan and E. It. Cozbns (Jour. Home Econ., 11 
(1919), No. 9, pp. 394-402) -This paper gives a rej)orf of a serh's of experi- 
ments on fats us(‘d for frying. A standard doughnut dough wa.s fried in 
various fats, Including lard, olive oil, crisco, and oottolcme, and the ab.sorption 
of the different fats l»y the demghnuts and various changes in the' fats due to fry- 
ing an* reported in tables. The author.s concUide tluit tin* cluinges obser\ed i>olnt 
to partial hydrolysis and c»xidatIon, The fats with the least acidity were ab- 
sorbed to thc' greatest extent. 

Changes in fats absorbed by fried foods, S. Woodruff and K. Blunt (Jour, 
Home Eeon„ 11 (1919), No. 10, pp. 440-4^2) • — The exiieriments dt'seribed deal 
with the absorption of fat (lard and Wesson oil) by potatoes and doughnuts 
during frying, and the change's which occur in the fats. 

The amounts of lard and of Wesson oil absorbed were about the same. In 
the case of the r)otato <‘hlps the temjierature of frying did not affect the 
amount of fat absorbed, but both the temperature and length of time of ftrying 
affected the amount of fat absfirbed by the doughnuts. Lard decomposed mor» 
than Wes.son oil, and the absorbed fat changed more than that which was left 
after frying. 

Absorption of fat by fried batters and doughs, and canses of variation, 
M. C. Denton, E. W'engel, and L. Pritchett (Jour. Home Econ., 12 (1920), No. 
5, pp, 111-127). — ^The experiments reported show the effect of many factors 
upon the amount of fat absorbed by batter and dough mixtures in frying. 
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The results seem to indicate that higher fat absorption usually accompanies 
a comparatively large increase in volume. At 200® C. mixtures without egg 
absorbed less fat than at 150®, but mixtures containing egg absorbed more 
at 200® than at 150®. Softer doughs absorbed more than stiff doughs. Gluten 
seemed to decrease the absorption, while the influence of fat, egg, sugar, and 
milk in the mixture was to increase absorption. 

The nation’s fruit and vegetables: Problems of preservation, R. L. Ben- 
8USAN {Jour, Min. Affr. [London], 27 {1920), No, 6, pp. 554--5S8, pi, 1 ). — ^Aii 
account is given of the development in Great Britain of work in domestic 
canning and preserving of foods under the auspices of the Ministry of Agri- 
culture and Fisheries, including the establishment of an exi)eri mental station 
for the study of fruit preservation problems at Campdeii, Gloucestershire. 

dffect of pack and depth of water bath upon interior temperatures of Jars 
in cold pack canning, 0. E. CUsTnE {Jour. Home Econ.. 11 {1919), No. 6, pp. 
24&-^C}1 ). — The r(*sults are reported of a study of interior temperatures, under 
varied conditions, of vegetables processed for one hour from tlie time the hath 
started io boil. These wei e found to vary considerably with the nrass of solid 
material in the jar, tlie depth of the bath, and the initial tempt^rature of the 
bath. The interior temperature of tightly packed cans was not high enough 
to assure st(»rillzation of the vegetable when the or<l inary home methods 
were us4»d. 

The canning of asparagus, A. E. Skinner and O. Gl\sgo\v {Jour. Home 
Econ., 11 (1919), No. 4 . pp. 154-1^7) —In the experiments reported, the aspara- 
gus was canned Iw the cold-pack nmthcKl in a water bath. Good results wore 
obtained by putting a small amount of vinegar or acetic acid in the water 
used f<»r tilling the jars. Wlion acid was used the time of pro<*essing could 
be reduced. When water alone, or a brine, was used, a longer period was 
required to prevent spoiling, and the asparagus was softened to an undesirable 
extent before it was sterilized, 

A bacteriological .study of canned ripe olives, S. A. Koser {Jour. Agr, 
Researeh {V, *SM, 20 {1920), No. 5, pp. 57.«7^).— This is a report of the results 
of the bacieriologleal examiuatioii at the Bureau of Chemistry, IT. s. Depart- 
ment of Agriculture, of some of the lots of canned ripe (»Ilves collected during 
the investigation of the outbreaks of botulism traceable to rii)e t>lives. 

In testing for aerobes dextrose agar slants were used and for anaer4d)es a 
0.2 per c<*jit dextrose beef infiisi<Hj broth (pH=7.4 to 7.G) covered with a layer 
of liquid pi'trolatum, or in a few cases a ^per cent dextrose l»eef infusion broth 
containing a small pie(‘e of meat and similarly covered with oil. The agar 
slants were inoculated with 0.5 cc. of the liquid to be tested, and the broth 
with 1 to 1.5 cc. of the liquid and a small piece of the olive itself. Incubation 
was at 37® C. 

The total number of commercial containers examined was 480, including 338 
cans and 142 glass containers. Of tlie former, out of 181 apparently normal 
cans 8, and out of 157 “swelled” or “springy” cans 154 were found to con- 
tain living microorganisms. Of 116 glass containers, normal in appearance 
and odor, 11, and of 26 obviously s})oiled, all gave positive results. Of the 
total number of containers gh ing positive cultural results, 117 were further 
tested to deternrine the general types of organisms. In addition to SacUluB 
hotuUnus, the finding of which in 7 of the spoiled glass Jars has been previously 
reported by De Bord et al. (E. S. R., 48, p. 168), the general results were as 
follows : 

The flora of the swelled cans consisted largely of members of the colon 
group, either in pore culture or in mixed cultore with several other types. 
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Four of tlie 8 normal cans yielded cultures of the colon group, and the others 
cocci and several types of aerobic siK>re-formlng bacilli. All of the types 
found In the normal glass jars were of the latter description. The organisms 
encountered in the spoiled samples showed a great diversity of types among 
which the colon group predominated. The large numbers and diversity of 
types encountered are thought to indicate insuflicient heating of the product. 

Methods to be used in the study of gas cousumptiou of the ordinary 
household range [when used for cooking] Home Econ., 11 {1919) ^ No. 

pp, 158--J62). — ^Apparatus and experimental methods are described and a form 
is suggested for the record of data. The work was carried on in tlie experi- 
mental kitchen of the Office of Home Economics, U. S. Department of Agri- 
culture. 

Racial and other dilferences in dietary customs, V. Phiixips and L. How- 
Eix (Jour, Home Hcon,, 12 (1920), No. P, pp. S96-411). — ^An analysis is made of 
a dietary survey among 105 low salaried foreign families of New York Oity. 
Most of the families were Italian, Jewish, or Negro. 

Most of the families sp€mt too large a proportion of their income on meat 
and eggs. Sixty-oue per cent of the families were getting less than 3,000 calories 
per man p(ir day, and 57 per cent showed less than the regiiired amount of 
calcium. The Negro families siKint the most money for food, but only 10 per 
of them were getting as much as 8,000 calories per man iK'r day. 

Jewish dietary problems, M. L. Scuapibo {Jour. Home Econ., 11 {1919), No. 
2 , pp. 47-^9). — An outline is given of the Jewish laws pertaining to diet, with 
a discussion of the resulting dietary habits, as related to home economics work 
in the New York City public schools. Suggestions are made for modifying these 
liablts without violating the requirements of the Jewish religion in order to 
make the meals mor(‘ healthful. 

Is the Chinese diet adequate? Chi Che Wang {Jour. Homs Econ., 12 
{1920), No. 7, pp. 289~-293). — ^The author discusses the Chinese diet from the 
point of view of nutrition, llice is said to be used only as we use potatoes and 
cereals, vegetables and meat and eggs are consumed generous^ly. The diet 
as described appears to be entirely adequate to meet the requirements of the 
body, 

A minimum food allowance and a basic food order, L. H. Gillett {Jour, 
Home Econ., 12 {1920), No. 7, pp. 819^24) • — ^The food requirements of a family 
of five are expressed in terms of milk, meat, vegetables, fruits, fats, cereals, and 
sugar. Tlie minimum cost of a well-balanced diet at the market prices of April 
1, 1920, is calculated to he 1.47 cts. j)er hundred calories. 

Gastric response to foods, VIII, IX {Science, n. 8er„ 51 (1920), No. 1316, p, 
299; 52 {1920), No. IS 41 , pp. 253, 254* fiff' J)* — ^The following impers are In con- 
tinuation of the series of studies previously noted (E. S. II., 42, p. 861). 

VIII, Js unpalatable food properly digested f R. C. Holder, €. A. Smith, and 
P. B. Hawk. — To determine whether unpalatable food Is utilized by the body 
to the same extent as the same food palatably served, a 7-day jieriod during 
which the subjects were on a uniform diet served palatably and amid pleasant 
surroundings was followed by a 2-day period in which the same food was 
served in a most unappetizing way. Although the food was so unpalatable that 
one of the two subjects was unable to retain it, dilferences in utilization of it 
and the palatable food, as determined by the nitrogen balance of the other 
subject, were very slight. This Indicates that palatabiUty does not aid to any 
extent in the digestion, absorption, and utilization of food. 

IX. The influence of worry on gastric digestion, R. J. Miller, O. Bergeixn, and 
P. B. Eawk—An illustration is given of the profound effect of mental anxiety 



mt] 


F00r«»— HtJMAH :RtrT»mOK. 


665 


on gastric digestion. Worry over an examination resulted in prolonging for over 
2 hours evacuation from the stomach of a test meal of fried chicken. The intm- 
gastric acidity was abnormally high, as shown by comparison with the results 
obtained In a similar test on the same subject obtained a week later under the 
best mental conditions. The experiment is considered to be a good demonstra- 
tion of a purely emotional dyspepsia. 

Gastric response to foods, X~Xni (Amer, Jour. Physiol., 52 (i020). Nos, 
1, pp, figs. 7i; 2, pp. 2J, 8^275, figs. 28; 53 (1920), No. 1, pp. 65-^8, figs. 
32). — ^The following papers are In continuation of the scries of studies noted 
above : 

X. The psychic secretion of gastric juice in normal men, R. J. Miller, O. Ber- 
geim, M. E. Rehfuss, and 1\ B. Hawk. — This paper consists of the results of a 
study of the relative importance of different psychic factors upon the appetite 
stimulation of gastric juice, and upon the evacuation time and ultimate utiliza- 
tion of the food. Sight of api>otizing food and the sound of cooking food gave 
rise to distinct secretion of gastric juice. Odor produced less stimulation, and 
taste and chewing no marked stimulation. 

The appearance and palatability of the food affected the stimnlatlon of the 
gastric Juice and the evacuation time in susc»eptible hut not in phlegmatic sub- 
jects. The ultiinate utilization of the protein of the diet was not, however, 
appreciably affected by the appearance or palatability of the food. Anxiety 
and mental strain delayed gastric digestion as noted above. 

XI. 7'hc influence of tea, coffee, and cocoa upon digestion, U. .T. Miller, O. Ber- 
geim, M, E, Rehfuss, and V. B. Hawk. —The object of tiie t'xperlments reported 
In this paper was to detennine the effect upon the gastrh* nvsponse to mixed 
meals of tlie ad<lithai to such meals of equal volumes of water, lea, coffee, or 
cocoa, hot (»r cold, and witli or without the addition of cream and sugar. 
Thirty-seven exiK^rimeuts wei’e carried out on four different subjects, duplicates 
being made on each subject with the basal diet alone. 

Evacuathai of the st<»niach was not appreciably delayed by the drinking of 
1 liter of any of the above-mentioned beverages, with tiie exeoi)tion of cocoa 
and of coffei‘ to wlilcli sugar had l>efm added. The temperature of the beverage 
did not ai»i)car to affect its evacuation time. The dove.loiaiPent of gastric 
acidity was distinctly delayed by cocoa, to a somewhat less extent by coffee 
with sugar, and only slightly by the other beverages. 

Tea and cofft'e in 1 liter quantities gave rise to marked acceleration of the 
heart beat and to vasomotor relaxation, tremors, and other nervous symptoms. 
Cocoa did not produce these effects, but brought about a feeling of fullness. 

The secretion of urine in the first 90 minutes after Ingestion of tea and coffee 
varied from 590 to 860 cc. and after cocoa from 125 to 372 ce. 

XIL The response of the human stomach to pies, caJees, and puddings, R. J. 
Miller, H. B. Fowler, O. Bergeim, M, E. Rehfuss, and P. B. Hawk. — A study is 
reported of the acid responses and evacuation times of various pies, cakes, and 
puddings in the normal human stomach. The average evneiuition time for all 
subjects was 2 hours and 18 minutes for puddings, 2 hours and 27 minutes for 
pies, and 3 hours and 2 minutes for cakes. The correi^ondlng total acidity 
values were 92, 90, and 90, respectively. Direct comparisons of the three types 
of foods on the same individuals showed that puddings were handled more 
readily than cakes and pies, and pies more readily than cakes. 

XIII. The influence of sugars and candies on gastric secretum, H. J. Miller, 
O, Bergeim, M. E. Rehfuss, and P. B. Hawk.— Continuing the Investigation 
noted above, the effect has been determined of certain sugars, candles, jind con- 
fections on the sec*retory and motor responses of the stomach of normal adults. 
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Large amounts (100 gm.) of cane sugar or glucose in concentrated solution 
depressed gastric secretion to a marked extent and delayed evacuation of the 
stomach, while small amounts (10 gm.) did not appreciably Inhibit either gastric 
secretion or evacuation. In general, candies were found to depress secretion 
and delay evacuation in proportion to their sugar content and the amount in- 
gested. Added food Ingredients such as milk, eggs, or chocolate tended t<^ 
stimulate secretion, while certain flavoring agents such as peppermint oil de- 
layed evacuation. 

The authors conclude that candy should be eaten after, rather than before, 
meals, and that hard cnndics are preferable to cream candies for children, 
because of the smaller quantity of less concentrated sugar solution derived 
from them, 

H*loii concentration of the contents of the small intestine, J. F. Mc- 
Cj^endun, F, S. IUssell, K. K. liOWE, and P. F. Meyer {Jour* Airwr, Med. Assoc., 
75 {1920), No. 24, pp. 163S-U41). — Following an historical review of the litera- 
ture on the reacthui of the intestinal contents, the authors report briefly the 
results of deteriniiiatiuns of the H-lon concentration of the small intestines of 
two healtliy sul)jeets at intervals during a 3-day period on a mixed diet. The 
H-ion concentration as determined by the hydrogen electrode varied from 
pH=-4.1 to pH=6.5. 

Children’s teeth, a community responsibility, T. Clark and II. R. Hutijsb 
{Puh. Health Rpts. [U. iSM, 35 (1920), No, 47, pp, 2763-2779, pi, i ). —Reference 
is made to food ami other conditions which nfl’ect nature and healili of teeth. 

Nutrition classes for children, M. A. HAiirFJi {Jour, Home Econ., 11 {1919), 
No, 11, pp. 471-4S0). — Work done among the iindernourishe<l <’hiklren by the 
N(?w York Association for Injproving the Condition of the Poor is des<*rlbed. 
The “cast' work” in tin* homes, as well as the clinical work, was conducted l>y 
dietitians, 

A malnutrition clinic as a university ifroblcm in applied dietaries, L. 

Roberts {Jour, Home Ecoti,, It (1919). No, 3, pp, 95-101, flpfi. 4). — A report of 
the work of a home ectmomics class at the University of C!ii<»ago in connection 
with a dispensary of Rush Mtniical College. The students were individually 
assigned to cases of undernourished children. The favorable results of a few 
weeks’ work are indk*ated hy weight charts of some of the cldidren. 

Nutrition on diets practically devoid of fat, J. C, Dkummond {Jour. 
Physiol., 54 {1920), No. 4, pp. XXX, XXXJ).—Th\B is a brief description of an 
attemi)t to solve the question as to whether or not fat Is indispensable in the 
diet by means of feeding experiments with young rats. The basal ration 
included casein and starch (rendered as fat-free as possible by extraction with 
alcxdiol and ether), inorganic salts, orange. Juice, yeast extract, and as a source 
of fat-solubJe A a daily ration of 5 cc. of concentrated carrot extract, prepared 
by the method described by Zilva (B. S. U., 44, p. 261) and which contained 
only the smallest traces of neutral fat. The approximate daily intake of neutral 
fat of the entire ration was estimated at 0.014 gm. in an average total intake of 
15 gm. 

All of the animals except one remained in good health for nearly six months 
on this diet and showed considerable although subnormal growth. On post- 
mortem examination considerable deposits of body fat were found. The author 
concludes that unless minute amounts of fat play as important a rOle in 
metabolism as do the minute quantities of vitamins, it is reasonable to suggest 
that pure fats are disi>ensable constituents of the diet. “ This does not, how- 
ever, diminish the value of fats in the food, for one is led to think that the 
subnormal growth observed in these exjieriments is largely due to the dilh- 
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culty of balancing the protein level and calorific intake on a diet containing 
no neutral fats/* 

The influence of dry v. fresh green plant tissue on calcium metabolism, 

R F. UoBB (Scimcc, n. «cr., (1920), No, 1S52, p. 510), — In reply lo a note by 

Hart et al. (E. S. R., 44, p* 64), the author suggests the possibility that the loss 
of calcium reported by these authors may have been <lue to a lack of anti- 
scorbutic rather than an antirachitic vitamin. In support of ibis, experiments 
are cited in which guiiu^a pigs which had Ixoeii on a diet of dried plants 14 days 
before the experiment eliminated twice as much calcium as those which had 
been fed on a diet of fresh green plants supplemented with calcium-free orangte 
juice. Scurvy appeared in all the animals on the dry diet but in none of those 
on the frei^h diet. 

Observations on vitamin content of foods, M. Davis et al. (Jour, Home 
Eoon., 12 (1iy20), No. 5, pp. 209-216 h — Some of the significant facts brought out 
by these feeding experiments were that autoclaving for two and one-half hours 
at 15 lbs. pri'ssure schemed to destroy the antincuritic properties of an ordinary 
pigc^ou ration. I*owderefl milk was successfully used as the only source of 
antiscorbutic for guinea pigs, and potato in sufficiently large amounts served 
effectively as an antiscorbutic. 

The pathogenesis of deficiency disease.— X, The effects of some food de- 
ficiencies and excesses on tlie thyroid gland, U. Mc(/Abiuson (ItuHan Jour. 
Med. licHcarrh, 7 (1020), No, S, pp. d.*?5-6‘47, pin. 5, fign. 2). — In this paper, which 
is a continuation of the invc'SUgjition previously noted (K. »S. Jl., 43, p. 604), 
the author summarizes bis previous observations with r('si>ect to the influence of 
iirii)c*rfec*t and lll-balanctHi foods on the tbyreud glands of pigeons and monkeys. 

In gcmc*ral the dietaries heading to a reduction in size and weight of the 
thyroid glands were those deficient in vitamins, while those containing aderjuate 
provision of vitamins but excessively ric*h in proteins and fats caused marked 
clegrc'cs of hyperplasia of the glands. It Is noted that while a scorbutic diet 
of cTushc'd oats and aiitCMiaved milk may cause In guinea pigs considc^rahle en- 
largement of the thyroid gland, this enlargement is in general the result of con- 
gestion and hemorrhagic infiltration of the ti.ssues. A further f»ffe<‘t of dietaries 
deficiemt in \itainins is to remder the thyroid gland suscM'ptihle to the harmful 
action of intestinal bacteria with resulting atrophic and ncn rotic cliaugc^s. 

“ Tlie addition of onions to a dietary exc*essively rk*h in predein and fats, while 
containing at the same time an abundance of vitamins, markcHlly retards the 
development of thyroid hyperplasia and the tendc^ney to acinar ‘ budding * in 
pigenms living in confinement. The beneficial influence of the onions is held to 
l>e due in part at least to their action in restraining the growth of putrefactive 
types of bacteria in the gastro-intestlnal tract and in retarding the absorption 
of their products. It is suggested that onion juice might prove of benefit in re- 
straining thci thyroid hypert>lftsia of Graves’s disease. 

“The changes in the parathyroids induced by a diet deficient in vitamins 
and excessively rich In starch and fat appear to l)e related hi their origin to 
intestinal anaerobes, the noxious action of which is greatly favored by the de- 
fective diet,** 

A diabetic dietary, R. E. Cornwall (Jour. Avier, Mrd. Asnoc., 75 (1020), No, 
24 , pp. 16}2, 1643). — In the diabetic dietary illustrated, selected articles of food 
are arranged in groups according to the carbohydrate content of 1 oz. portions. 
The groups are 10 in number, with carbohydrate content varying from 0 to 20 
gm. to the ounce. The first three groups form the regular field of choice for 
severely restricted diets, the first containing articles ejiten for their protein or 
fat or for variety and stimulation, none of which contain any carbohydrate. 
The second group contains vegetables furnishing 1 gm. of carbohydrate to the 
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ounce, and the third group articles which are important sources of protein and 
fat containing 1 gm. of carbohydrate to the ounce. This gi*oup includes cottage 
cheese, cream, oysters, butternuts, and ollTes* 

ANIMAL PEODTTCTION. 

The determination of Mendelian ratios in species with small numbers of 
oifspring, I, O. Just (Arch. Mikros. Anat., 9Ji. (1920), pp. 60 j^ 52, figs. 4). — 
Using published data on Inheritance in Drosophila, the author presents an em- 
pirical proof of a method suggested by W. Weinberg ^ for estimating true Men- 
dolian ratios in populations where owing to the small number of offspring from 
the avenjge mating the number of recessives in fnmiU'Os where they do occur ap- 
pears abnormally largo. 

The inheritance of acquired characters, E. ^V. MacP.uide (Sri. Prog. [Lon- 
dcmj, 15 (1921), Ko. 59, pp. S92-40ri). — ^This article is largely a review of Kam- 
merer’s experiments \Adth salamanders and tlio midwife toa<l. In the author’s 
opinion Kammerer has i)racticany proved the case for the Inhoritaiioe of ac- 
quired characters. The mu Illation experiments of Weismann and his followers 
are called childish, and the mutants employed by Mendelists in their experiments 
are dismissed as palliological. 

Hybridization studios. — VIII, Peafowl hybrhls, Tl. Poll (Arch. Mikros. 
Anat., 94 (1020), pp. <>)• — Omt inning his studies of hybrids 

(E. S. U,, 28, p. 877), the author descrii)(*s two Itvhrids (both sterile males) be- 
tween peaeooks and guinea hens and reports liistological observations on the 
testes of the hybrids and the testes of a peacock and several guinea cocks. The 
upper tail coverts of the hybrids, while strongly develor>ed, we?'(" not nearly as 
long as those (the so-called tail) in the male peafowl and sliowod cross-barring 
without trace of “eyes.” Spermatogenesis in the hybrids did not proceed be- 
yond synapsis. 

Note on the ** pelvic wing ” in poultry, W. A. LrppTNcoTT (Amcr, Nat., 54 
(1920), No. 6S5, pp. 535-639, flgs. 7>. — In young partially feathered chickens and 
turkeys examined at the Kansas Experiment Station the author found a pre- 
cocious development of quill-like feathers on the postero- ventral border of the 
femoral feather-tract of the hind limb. These feathers are considered homol- 
ogous to those of the humeral tract of the wing. Similar “pelvic wings” have 
been described for doves and other birds by 0. W. Beebe,''* who regards them as 
having evolutionary significance. 

What becomes of the spermatozoa ejaculated into the uterus and not 
used for fertilization? J. Sobotta (Arch. Mikrosf. Aunt., 94 (1920), pp. 185- 
207, pi. f). — Observations are reported on mice indicating that the excess semen 
is absorbed through the mucous merabrane of the iilerus by leucocyte action. 

The structure of certain chromosomes and the mechanism of their divi- 
sion, A. B. liEE (Quart. Jour. Micros. Sri. [London]^ n. scr., 65 (1020), No. 257, 
pp. 1-32, pis. 2). — The author reports obs<»r\ations on chromosomes in various 
tissues of Amphibia and reviews the controversy over the structure of chromo- 
somes. It is (concluded that the i)iant chromosome has an alveola ted (i. e,, a 
more or less hollow) axis during cell division, while the anlraaX chromosome 
has a solid basophile axis possessing a spiral sculpturing on its surface (the 
periaxial spiral). The solid and perhaps also tlie alveolated axis is inclosed 
in a sheath stainable by acid dyes. The so-called chromomeres are considered 
faultily Interpreted images of bulges and twdsts in the axis. It is also con- 
tendeci tliat chromosomes — at least the long chromosomes of Amphibia and 

'Arch. BaHson u. Geftcll. Biol,, 0 (1912), No. 2. pp. 165-174. 

•Zooloffica [N. Y.], 2 (1915), No. 2, pp. 89-52. 
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Orthoptera — do not ispllt longitudinally at cell division. The two limbs of 
the V-shoped chromosome are thought to come close together and then break 
apart at the bend. 

The hypertrophy of the adrenal capsules In the pregnant rabbit is not to 
bo attributed to the presence of the fetus, J. Watkin {Compt. Rend, Soc, 
Biol, [Paris], 82 {1019), No. 84, pp. 1408^1401 ). — ^The author has succeeded in 
removing 10-day rabbit embryos by incisions in the uterus. The placentre con- 
tinued to develop, and the hypertrophy of the adrenal capsules characteristic 
of pregnancy also occurred. The hypertrophy is attributed to the fetal part 
of the placenta, since artificial maternal placentae induced by mutilation of 
the uterus of nonpregnant rabbits whose ovaries showed a corpus luteum did 
not result in a similar capsular hypertrophy. 

Oil the influence of complete thyroidectomy during pregnancy upon the 
development of the fetus and on the duration of gestations, T. Dkita 
(Acta IScholw Med. Univ. Imp, Kioto, S {1919), No, 2, pp, 287-297. pis. 2 ). — ^The 
gestation periods of four pregnant rabbits from which the thyroids were re- 
moved during the first 10 days of pregnancy varied from 51 (abortion) to 73 
days, the normal gestation period being 30 days. Three rabbits operated on 
at later stages of pregnancy showed gestation periods varying from 30 to 40 
days. The thyroid glands of all the young were enlarged, in compensation, it is 
believed, to the maternal thyroidectomy. The young were also small and weak 
at birth and incompletely ossified. A study of the bone centers iu the limbs 
by means of radlograplis showed that retardation in bone formation continued 
for several days after birth. 

The Influence of thyroid feeding upon the physiological action of the 
imncreas, H, Hoshimoto {EndocrinoJopy, 4 {1920), No. 1, pp. 56‘-6'^). — Exi>eri- 
menls involving 14 white rats are rer^orled. 

Adding dry thyroid to a bi*ead and milk diet resulted in a marked d(‘croase 
in the diastase content (Wohlgemuth’s method) of the pancreas, the maximum 
decrease being 92 i)er cent. Tlie imncreas itself was often increased In size, 
and the number of acldoi>hile granules In the pancreas cells \vas reduced. The 
decrease in pancreatic diastase is not attributed to general metabolic dis- 
turbances since it frequently antedated any evidence of such. 

The influence of the thyroids on the functions of the snprarenals, P. T. 
Heriung {Endovrinolopy, 4 {1920), No. 4* PP- 577-599 ). — This Is a survey of the 
literature dealing with the influence of the thyroids upon the adrenal glands 
and includes a hibliograpliy of 69 titles, mostly of very recem work. 

There la much evidence that hyiierthyroidlsm increases the size and weight 
of the adrenals, but it is pointed out that these observations were made chiefly 
on the albino rat and that similar changes may not occur in other animals. 
Hypothyroidism seems to be without effect on the adrenalin load of the ad- 
renals. The author apparently inclines to the view that cases of specific in- 
fluence of one endocrine gland ui>on another are relatively rare, and that the 
primary effect of disturbance in endocrine function Is a change in metabolism 
probably acting through the liver, any apparent effect on another gland being 
a secondary result. 

The effect of thyroid feeding and of thyro-parathyroidectomy upon the 
pitnitrin content of the posterior lobe of the pituitary, the cerebro-spinal 
flaidy and blood, P. T. Herring {Roy. Soc. [London^ Proc., Ser. B, 92 {1921), 
No. B 64 s, pp. 102--107, flffs. 5 ). — In experiments with rats it was found that 
neither the feeding of ox thyroid nor the ablation of the thyroids and the 
parathyroids influences the pituitrin content of the pituitary body (posterior 
lobe) or causes the appearance of pituitrin in the blood and eerebro-spinal fluid. 

487 fl 2‘»— 21 6 
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The pituitrln coBtent of these tissues was estimated mainly trQm their effect in 
causing the contraction of the rat’s uterus. 

The effect of administration of small amounts of thyroid gland on the 
size and weight of certain organs in the male white rat, J. A. Hewitt 
(Quart. Jour. Ej^pt. Physiol, J2 (mO), No. 4, pp. Two series of ex- 

i)eriments are reported in which rats were fed 0.1 gm. or more of fresh thyroid 
per day. To detennino the changes produced by the feeding, the weights of the 
organs of tlio experimental animals were compared with the weights of the 
corresponding orgaris of normal rats of the same body length given in Donald- 
son’s tables (E. S. K., 40, p. 546). It Is concluded that the thyroid feeding 
caused hypertrophy of the heart, liver, spleen, kidneys, adrenals, and possibly 
the pituitary, while the thyroid itself w^as reduced In size. 

The relationship between thyroid and parathyroids, S. Vincent and J. S. 
Ajbnason {Endocrinology, 4 {1920), No. 2, pp. The authors review the 

literature ou the relationship between the thyroids and the parathyroids, and 
report exr»eriinents with 20 rabbits which do not lend support to the view that 
the parathyroids left behind after thyroidectomy become converted into thyroid 
tissue. 

An economic investigation of the Montane Tussock-grassland of New 
Zealand, I-IX, L. Cockayne {New Zeal Jour. Ayr.. 18 {1919), Nos. l, pp. i-9; 
6, pp. 321-^SJl, fwB. 3 ; 19 {1919), Nos. 3, pp. 129-^138, figs. 10; 6, pp. 343^40, 
figs. 2; 20 (1920), Nos. 2, pp. 82-9 1^, figs. 11; 4, pp. 209-217, figs. 8; 6, pp. 337^ 
S45, figs. 7; 21 {1920), Nos. 4, pp. 176-188, figs. 8; 6‘, pp. 324^-334. figs. 4).— Them 
are the first installments of a still uncompleted series of studies of the flora of 
New Zealand jiasture lands, with particular reference to the avidity with which 
different sr)ecles are oaten by sheep. The topics discussed in the separate num- 
bers are sulficiently indicated by the subtitles: (1) Introduction, (2) Relative 
Palatabllity f<»r ??heep of the Various Pasture Plants, (3) Notes on Depletion of 
the Grassland, (4) Increase of the California Thistle {Cmcus arrensis) on the 
Duns tan Range, Central Otago, (5) Regeneration of Grassland after Depletion, 
(6) Further Details Regarding the Relative Palatability for Sheep of Various 
Pasture Plants, (7) On the Effect of Understocking and Stocking to Its Full 
Capacity a Cc^rtain Area, (8) An Experiment in Central Otago Concerning the 
Relative Palatability for Sheep of Various I’asture Plants, and (9) P^urther 
Details Regarding the Earnscleugh (Central Otago) Palatabllity Experiment. 

The iiutritivo value of cattle feeds.— I, Velvet bean feed for farm stock, 
J. B. Lcndsey and 0. L. Beals {Massachusetts Sta. Bui 197 {1920), pp. 61^74).^ 
This Is a study of ground velvet bean and pod. 

Analyses of the. material as fed in digestion trials averaged as follows: 
Water 11.31, protein 10.66, ether extract 4.09, crude fiber 12.71, nitrogen-free 
extract fiO.OO, ami ash 4.57 per cent. Digestion trials with 4 sheep reported very 
briefly showed that on the average 77 per cent of the dry matter, 74 per cent of 
the protein, 80 per cent of the ether extract, 62 per cent of the crude fiber, and 86 
per cent of the nitrogen-free extract were digested. 

Two feeding experiments with milch cows (6 and 4 animals, respectively) fed 
by the reversal method during 5-week periods showed that there was on the 
average a 5 per cent increase of milk yield when velvet bean feed replaced the 
bran in a grain mixture consisting of cottonseed meal, corn (or corn feed) meal, 
and wheat bran, 1:2:2. The roughage was hay in both cases. The percentage 
of fat was slightly decreased by the velvet beans in one experiment and un- 
changed in the other. It is estimated that 100 lbs. of dry matter in the fe^ 
produced 130 lbs. of milk in the case of the velvet bean ration, and 125 lbs. 
when the bran was fed. 
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Two experiments with swhie, each involving 3 lots of 2 pigs, indicated that 
a ration containing 40 per cent of velvet bean feed fthe other ingredients being 
corn feed meal and alfalfa meal) was not as satisfactory as the check ration of 
com feed meal, tankage, and alfalfa meal, 8:1:1, but that rations in which half 
of the velvet bean fewl was replaced by peanut meal gave substantially tlie same 
gain as the check ration. 

Success is also reported with the use of velvet bean feed in rations for work 
horses. The results were rei>orted in greater detail in Bulletin 188 (E. S. U., 
41, p. 274). 

Inspection of commercial feedstnifs, P. II, Smith, E. M. Bradley, and 
X T. Howard (Massachusetts Sta, Control 8er. Buh IS (1920), pp, ^~27). — ^The 
proximate composition of 1,002 samples of feeding stuffs collected during the 
year ended August 31, 1920, are tabulated. Tliese include cottonseed meal and 
feed, linseed meal, corn gluten meal and feed, hominy feed, corn meal, peanut 
oil feed, brewers’ dried grains, distillers* dried grains, yeast or vinegar dried 
grains, wheat bran, middlings, shorts and red dog, wheat mixed feed, durum 
wheat bran, middlings and shorts, rye middlings, barley fet'd, oat fee<l, velvet 
bean feed, dried beet pulp, alfalfa meal, meat scrap, meal and-boiie scrap, 
tankage, tish meal, bone meal, and a variety of mixed and proprietary stock and 
poultry feeds and calf meals. The bulletin also includes tables giving the 
retail prices and average composition of 12 unmixed ft'Cds in the years 1917- 
1920 and tlie njonthly lluctnations in wholesale prices of 20 feeding stuffs from 
September, 1919. to August 1020. 

Inspection of commercial feeding stuffs, H. U. Krayiull and T. (). Smith 
(New JIampshire St a. But. 195 (1920), pp. ^6'). — The proximate composition Is 
reported of san)r)les of altalfji meal, dried beet pulp, brewers’ dried grains, 
cot1ons(*ed meal, linseed meal, linseed cake, corn gluten feed, barley feed, velvet 
bean feed, j>eanut oil feed, oat hulls, wheat bran, wdioal middlings, rcxl dog, and a 
variety of compounded feeds, calf meals, and ])oultry feeds. 

Laws of Nevada directly applicable to the live-stock industry (Carson 
City, Act?.; State Bd. Stoctc Comrnrs,, 1920, pp. 126). — ^This compilation includes 
the laws creating the State boards of stock commissioners and sheep 
commissioners, laws relating to the control of infectious and contagious dis- 
eases of animals, the destruction of predatory and noxious animals, the quali- 
fications of breeding stock, the herding, grazing, and driving of live stot'k 
and the shearing of sheep, the use and recording of marks and brands, estray 
and ownerless animals, the unlawful use of domesticated animals, the assess- 
ment, taxation, ami licensing of live stock, liens on live stock, the shipment 
and sale of live stock and dressed carcasses, iMillutioii of water sui)plies 
and the exposure of poisonous waste products, the practice of veterinary 
medicine, etc. 

The application of the food unit method to the fattening of cattle, J. 
Wilson (Roy. DuUhi Soc. Sol. Proa., ft. scr., 16 (1920), No. 3, pp. 25-36, pis. 2 ). — 
The feeds consumed in a number of published British steer-feeding trials, 
involving a total of 114 lots, are restated in terms of Scandinavian feed units 
(with kilograms replaced by pounds), and the relative efficiency of each ration 
is estimated on the basis of the gains. Rations composed mainly of roots are 
considered very inefficient, and the most efficient rations consisted of hay, roots, 
and concentrates. A wider use of the feed unit concept is advocated in report- 
ing practical experiments, as starch values and calories are considered too 
technical for British farmers. 

Steer»feedlJig experiments, J. E. Nobdby (Idaho Sta. Circ. 15 (1920), pp. 
4).— This is a report of a 100-ddy feeding experiment during the winter of 
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1919-20, involving 8 lots of twelve 2-year-old steers. The lots were separated 
into two main gronps, one receiving long alfalfa hay and the other chopped 
alfalfa hay. In each group 1 lot received com silage, 1 lot ground barley, 1 lot 
silage and barley, while the remaining lot was fed alfalfa alone. 

In each of the 4 comparisons the chopped alfalfa lot made better gains than 
the comparable long alfalfa lot. The feed required per unit gain was lower, and 
less hay was refused by the steers. It Is estimated that with a silage ration 
of 16 lbs., 1 lb. of silage replaced 0.675 lb. of hay, and that on a barley ration 
of 6 lbs., 1 Jb. (»f barley replaced 3 lbs. of hay. 

Beet molasses in fattening rations, E. J. Maynard (Breeder’s Oaz.^ 79 
{1921), No, 5, p, 21S), — A brief summary is presented of 3 experiments at the 
Colorado Experiment Station from which it was concluded that 100 lbs. of 
molasses fed to steers saved 79.1 lbs. of barley, 77.6 lbs. of corn silage, or 33.3 
lbs. of alfalfa hay. Prom 2.3 to 5 Ib.s. of molasses were fed per liead per day. 

Influence of rations restricted to the oat plant on reproduction in cattle, 
E. B. II ART, H, StkrxNbock, and G. C. Humphrey ( Wisconsin Sta. Research Bui, 
49 (1929), pp, 22, pis, 8 ), — Observations are reported on the weight and vigor of 
24 calves born to 13 grade Holstein heifers that v/ere put on experimental 
rations prior to breeding. Three individuals were carried through 3 gesta- 
tions and 5 through 2. 

Oats formed the grain ration in all cases and sodium chlorid was allow’od 
ad libitum. When the roughage consisted of oat straw alone or oat straw 
fortified with casein and butter fat, tlic calves were tK)rn dead or w’cak and 
the placentas WTre retained. When a calcium salt, corn silage, or alfalfa 
hay was fed with the oat straws the calves were distinctly larger and more 
vigorous and the placentas were usually eliminated naturally. When the 
roughage consisted of corn stover, clover hay, or marsh hay without oat 
straw, the calves wwe still heavier and more healthy. The marsh hay came 
from an alkaline marsh rich In lime and gave ‘‘splendid offspring.” 

Since the unsatisfactory rations were all low in calcium (less than 0.45 
per cent CaO) and the satisfactory rations all contained a higher proportion 
of calcium, the calcium content Is considered the chief factor in determining 
the value of a ration consisting largely of oats. Preliminary observations in- 
dicated that the nature of the ration is without substantial influence on the 
calcium content of the blood plasma. 

On the phosphorus and calcium metabolism of the horse when fed oats 
exclusively, A. Schettnkrt {Arch, Wlss, ti, PraUt. TierhcMk,, 44 (1918), Sup,, 
pp. ISS-^JOl ), — ^After a 9-day preliminary period on a ration of whole oats alone 
(11 lbs. per day), a healthy horse was continutKi on the same ration through 
a 10-day metabolism trial during w^hlch he w^as exercised freciuently. The 
avei*age intake of PjO« wus 44.05 gm. per day, and of this 1.05 gin. w’a» 
stored in the body. The daily CaO Intake (including traces In the wat^) 
was 5.7 gm. and the outgo 14.1 gin. The amount of calcium appearing in the 
feces w^as irregular from day to day, but there was a fairly steady decrease 
In the urinary calcium as the experiment progressed. At the end of the test 
the horse showed loss of appetite, decline in strength, and a tendency to 
lameness. 

Experimental hog feeding, H. J» GbamIiICH and E. L. Jenkins {Nebraska 
Sta, Bui. 175 {1920), pp. S2, figs, 4 ), — This is a report of 7 experiments conducted 
In the winter of 1917-18 and involving an unusually large number of hogs. 
The main object was to study the economy of varying a standard ration of 
shelled corn, tankage, and alfalfa hay (free choice) by replacement with or 
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additions of shorts, liomlny feed, linseed meal, semisolld buttermilk, and corn 
oil cake. Results of 4 of the experiments arc tabulated below: 


Hog fcedi'tig experiments hy the free choice self-feeder system. 


Ex- 

peri- 

m6ril. 

Lot. 

No. of 
hogs. 



I^ength 
of test. 

Initial 

weight 

per 

head. 

Final 

weight 

per 

head. 

Daily 

gam 

per 

head. 

Feed consumed per pound of gain. 

Shelled 

corn. 

Shorts. 

Hoin- 

inv 

feetl. 

Tank- 

age. 

1 

Semi- . 

.solid { Alfalfa 
butter- hay. 
milk. 1 

j 





Pounds. 

Pounds. 

Pounds. 

Pounds. 

Po7indf!]*ounds 

Lhs. 

Pounds} Pounds. 


1 

20 

SI 

):i7.r) 

2oI. 1 

1.56 

4 32 



0. 21) 

! 0.05 


2 

20 

SI 

ir,.9 

227. 7 

1. 13 

4. 02 

0. 60 



01 


3 

20 

81 

134.3 

270 1 

l.OH 

4.(« 

. 50 


21 

02 


4 

20 ! 

SI 

138.0 

235 0 

1.20 ' 



4 50 

. 5S 

14 

1 

5 

20 , 

81 

l.tO. 3 1 

270 1 

1 06 ! 

3. .v5 


.80 

.31 

.02 


rt 

20 , 

81 

133.3 

200. 2 

1.64 

4. 23 




1 2;i ’ .11 

1 

7 

20 

81 

134.4 ! 

2.57 1 

1..52 

1 4 42 



' . 3S 

i 14 

i 

ft 

20 

SI 

132. H ! 

250. 5 

1 15 

4. 85 



.30 


1 

1 

20 1 

08 

143.8 : 

200 2 

1.71 

4*. 27 



. 1/ 

12 

2 i 

2 

20 ' 

' OS i 

144 0 

212 5 

1.44 

4. (.0 



. to 

\ 

3 

20 ' 

OS 

141.0 ; 

1 211 .1 

l.OS 

5.20 





39 


4 

20 : 

6S 

14-4. 8 i 

! 212 1 

.99 

fi. 01 

! ........ 

..56 


1 

H> : 

i.>:4 

r>L3 1 

' 222 7 

1.12 1 

3 4 hi 



41 

20 

4 1 

\ 12 

in ' 

i5:i 

.'iO.S ‘ 

' 1K2 0 

.80* 

' 3 4 31 




.19 

5 1 


10 ' 

L)3 

i 50.9 1 

255. 1 

1.33 ' 

' 3.51 




1.38 1 

1 




! , 




1 

! 


1 Ear corn (full foctl ) l wicc daily; i wliu’cd to shoUtyl bftMS. 
• Kar coin fed ttrst ion days; redured to shelled hosis. 


Experiment 3 was an 84-day comparison of methods of feedinft tankapce In 
conjunction with a full feed of ear corn and alfalfa bay. When the tankage 
was self-fed the average daily gain was 1.58 lbs. per head, when hand fed 
dry (twice daily) the gain was 1.42 lbs., and wduMi hand led as a wot slop the 
gain was 1.574 lbs. 

In exiieriTuent 0 one lot received com and alfalfa hay (free choice) for G3 
days and made an average daily gain 0.85 lb, ina’ head, while n S(‘Cond lot 
receiving corn, llnst?<'d meal, and alfalfa hay gained 1.29 lbs. and the gain was 
much more econmnical. 

Experiment 7 wu.s a C3-day study of two methods of feeding a ration of 
corn, co3*n oil cake, tankage, and alfalfa hay. The gains were substantially the 
same (1.31 Ihs. per head per day) whether all the feeds were offered free 
clioiee or the cake and tankage were fed mixed in Ihe iiroporiion 3:1. In the 
former case the hogs consumed much more tankage in proportion to the cake. 

Grains and by-products for pigs, J, W. Wilson {^^outh Dakota Sta. Rpt 
LW, pp. S->10). — 105-day feeding experiment with 7 lots of pigs is reporteil. 
The ratloiLS (fjw choice) and the average daily galn.s j>or head of the pigs fed 
in drj’ lot were as follcnvs: (Virn and tankage, 1.42 Ihs,; corn and lish meal, 
1.47 lbs.; whole dry barley and tankage, 0.9 lb.; ground dry barley and tankage, 
1.33 lbs.; and soaked whole barley and taukagi*, 1.23 lbs. Th(‘ lots fed whole 
barley tended to consume exci^ssive amounts of tankage. Tnvo lots were kept 
on blue grass pasture; one roeeivod corn and tankage as supplemental fet^l 
and made an average daily gain of 1.00 lbs, ; the other received ground barley 
and tankage and galneil 1.51 lbs. per day. 

Pig feeding experiments with fat-rich and carljohydraie-rich milk of 
varied protein content, O. Wktxmann {Landw. Jahrh., 5^ (1919), No. 5, pp. 
€71-749). — This is a report of digestion trials with 8 suckling pigs (Rerkshires) 
fed either (1) skimmed or diluted milk to which diafarln, a malt extract 
preparation, had been added, or (2) skim milk emulslded with fat. A previous 
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study with dlafarin milk has been noted (E. S. B., S2, p. 768), Each experi- 
ment lasted fr(»m 23 to 39 days. The following table summarizes the main 
results : 


DigesiihiUty of “ corrected ” fihim milk of varied protein content hy treanliny 
pigSf and the nitrogen balances. 


Additions 
to sklmzDod 
or watered 
milk. 


Nature of product fed. 

Digestibility of product. 

Aver- 

Per 100 kg. 
live weight. 

Nutri- 

tive 

ratio. 

Pro- 

tein 

con- 

tent. 

Fat 

con- 

tent. 

N-free 

ex- 

tract 

con- 

tent. 

En- 

ergy 

per 

kilo- 

gram. 

Pro- 

tein. 

Fat. 

N-fre© 

ex- 

tract. 

Ash. 

En- 
ergy . 

body 

weight 

dur- 

ing 

trl^. 

N di- 
gested 
daily. 

N re- 
tained 
daUy 

Dlafarin 

1:2.5 

Perct. 

3.97 

Perct. 
0. 21 

Per ct. 
9. 46 

Cah- 

ries. 

680 

Perct. 

9L4 

Perct. 

89.5 

Perct. 
97 . 5 

Perct. 

81.3 

Por ct. 
90.3 

Kfj. 

8.1 

Qmme, 

137 

Qrama. 

79.8 

Do 

1:2.6 

4,15 

.36 

9. 63 

m 

96.8 

90.0 

98.5 

85. 7 

97. 3 

(>. 1 

134 

83.5 

Do 

1:1.6 

1.51 

.14 

6.55 

362 

91.2 

9».2 

99.2 

61.0 ! 

97.9 

9. 9 

91 

,50. 9 

Do 

1-4. 6 

3.41 

.19 

15. 31 

837 

94.4 

a5.8 

1 99. 1 

(>3 7 ■ 

97. S 

10. 0 

JJO 

80.4 

Do 

1:5.6 

2. .rj 

. 27 

13.57 

756 

91.2 

83.8 

[ 98.8 

80 1 1 

97. t 

12.3 

83 

66. 4 

Fat 

1 -4. 3 

3 40 

4. 35 

1.90 

810 

98.1 

98.4 

98.5 

91. :> 

98.3 

0 2 

109 

77.2 

Do 

1*6.7 

2. 57 

5. 31 

3.04 

770 

97.7 

9i.6 

97, 0 

1 92. 9 

98. 1 

10 6 

1 66 

52. 3 

Do 

1 7.U 

i.m 

5.98 

2. 57 

778 

91.8 

93.5 

i 

98.1 { 

1 

! 78. 1 1 

1 

94. 3 

JO. 7 

1 

48. 1 


Dried buttermilk for pigs, J. M. Evvabd and U. Dunn {Duroc Bui. and Lire 
BtovJc Farmer, 16 (lOmO), No. 20, pp. 46-4^; also in i<wme World. H {1020), No. 
S, pp. S0-^S2). — To compare tankage and dried buttermilk us supplejiients to 
corn in swine feeding, the authors report a feeding trial at tin* Iowa Experi- 
ment Station lnv(dviiig twenty-four 5()-lb. pigs. The pigs were fed in pairs, 
each receiving tankage or dried buttermilk, or both, in varying proportions. 

The pair receiving no buttermilk required 140 days to roach a weight of 225 
lbs., made an average daily gain of 1.20 lbs., and consumed ,3.15 lbs. of corn and 
0.695 lb. of tankage per pound of gain. When dried hutterniilk formed from 
10 to 30 per cent of the supplement the average daily gain was 1.28 lbs. ; the 
pigs required 3.811 lbs. of feed per pound of gain and tjie feeding period was 
reduced very little. When dried buttermilk formed from 40 lo 00 p(u* cent of 
the supplement th<^ ntHiessary feeding i>eriod was reduced to about 127 days, the 
average daily gain was 1.38 lbs. j>er head, and 3.805 lbs. of feed were rtMiuired 
per pound of gain. When buttermilk formed from 70 to 90 per cent of the 
supplement the necessary feeding in^riod was again slightly reduced, the aver- 
age daily gain was 1.36 ll)S., and 3.58 lbs, of ft^d were require<l per pound of 
gain. The pair fed no tankage reciulred 128 days to reach the 225-lb. weiglit, 
madtJ an average daily gain of 1,88 lbs., and nniulred 3.05 lbs. of com and 0.777 
lb. of buttermilk per pound of gain. The* twelfth pair, which had free choice of 
tankage and buttermilk, attained market weight In 120 days, made an average 
dally gain of 1.45 lbs., and consumed 2.76 lbs. of corn, 0.076 Ih. of tankage, and 
0.763 U>. of hiittc^rmilk per pound of gain. 

Ooinparison of rations for laying hens, Mr. and Mrs. O. U. Sitoup (Washx 
ington *S7a., Went Wash. Fta. Mo. Bui.. 8 {1921), No. 10, pp. 152-155). — Four pens 
of pullets and three of yearling hens were fe<l for 10 months, beginning Decem- 
ber 1, the object being to discover clmngtis in the feeding methods employed at 
the suh.station that avouUI reduce the exiKmse and labor without decreasing 
production. However, neither the omission of sprouted oats, the omission of 
wet mush, nor the substitution of fish meal for clabbered milk proved to be a 
desirable change from the standpoint of production and profit. When all the 
feeds were given in a hopper production and profit were less noticeably lowered, 
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but the birds showed such a decided preference for the wheat of the scratch 
feed that it was necessary to supply It in small amounts In order to get them 
to eat the corn, and the method, therefore, did not result in a saving of labor. 

A method of keeping poultry records and accounts, I. L. Ou kn (New Jer- 
sey Stas,, Hints to PouUrytnen, 9 {1921), No. 4, pp. //). — The importance of keep- 
ing records of egg production, feed consumption, selling prices of eggs, etc., is 
emphasized, and sample record blanks are given. 

DAIEY FARMING— BAIRYINO. 

Studies in milk secretion. — VTIT, On the influence of age on milk yield 
and butter-fat percentage, as determined from the 365-clay records of 
Holsteiii-Frlesian cattle, J. AV. Oowkn {Maine Sta, Bui. 293 {1920), pp. 185- 
195, ftys. — Continuing this series <»f studies (E. S. K., 44, p. 178), the author 
reiKirts a statistical investigation of 2.586 semiofllcia] (yejirly) Holstein- 
Friesian advanced registry records.^ 

Oata conetTning the ndation of milk yield to iig<' wen* tilted to a curve like 
that previously used for similar data from other iu’eeds. The* ecpiatioii to this 
curve is 

j/-^11.851 .5+873.07 ir—32.225 ir*+l,. 548.36 logio-r 

where y is the pounds of milk produced in 365 clays, amJ tlie age (in years) at 
the beginning of the test is equal to 1.25+0.5 x. By this fonmila tlie maximum 
yield occurs at the agt* of 8 years 4 mouths and 20 days. Tlie butter-fat i.K'r- 
(‘ontage seeim*d to decline uniformly thougli .sligiitly with age. and the data 
were titled to the following straight line : 

Bulter-fat peuventage “3.470---0.009Xage in yeara 

In both cases the means for the older classes sliowed c*oiisiderable disix.Tsion 
from th(» plotted curves, due mainly, it Is tb(»ughl, to the n‘hitiv*'ly few records 
of very old cows. 

The results of this study are dis(*uss(*d with reference to advanced registry 
requirements. 

The effect of pastourizntlou on the number of bacteria Ui milk when this 
is determined by the direct microscopic count, 10. Cl, Hastincs and A. Dav- 
ENPoiiT {Jour. Hairy SeL, S {1920), No. 6, pp. 494-501, figs. 2) — The authors re- 
r>ort observations at tbe Wisconsin ExjK^rlineut Station indicating that the 
direct microscope count of the bacteria in pasteurized milk d(K?s not give a 
complete picture of the bacterial content of tbe same milk l)ofore pasteuriza- 
tion, Bliice some of the dead organisms lose their staining capacity. In the 16 
series of market milk couula tabulated the post-pasteurization counts vary 
from 18 to Sil per cent of the corresponding raw-milk counts. Preparations of 
milks inoculatwl with pure cultures and then pasteurized sliowed that pnstfuiri- 
zalioD had no efl'cet on the stainablHty or countability of BacUH coli and 
Staphylococcus pyogenes aureus, that dead Bactenvm bulgarunim is only faintly 
.stained but completely countable, that Streptocorvus pyogimcs, Mi('ro<‘ocrus sp., 
and B. lactis acidi arc faintly and unevenly .stained and arc not all visibU*, that 
only an occasional cell of Bacillus anthracis is stained and visibh% and that no 
B. suhfilis Is stained. 

The relative value of the methylene blue reduction test, the bromthymol 
blue test, and the bromcresol purple t<^st in determining tbe keeping qual- 
ity of milk, E. G. Hastings and A. Davenport {Jour. Dairy Sci., S {1920), No. 
5, pp. SoS-360). — ^This is a continuation of previous work at the Wisconsin Ex- 

^Advancitd Reg. Holsteln-Friesian Assoc. Amer, 18-28 (1W)7-1917). 
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perlment Station on the value of the methylene blue reduction te»t (B. S. R., 42, 
p. 472). 

It was found that this test is a more accurate measure of the number of 
bacteria in milk than either the bromthymol blue test of Oooledge and Wyant 
(E. S. R., 43, p. 615) or the bromcresol purple test of Baker and Van Slyke 
(E, S. B., 43, p. 579). It is pointed out that the latter tests depend on the 
measurement of acid, one of the by-products of the growth of bacteria, w^hereas 
the mludion of methylene blue dei»endH upon the number of living cells. 

An unusual outbreak of ropy milk, B. \V. Hammeb and W. A. Coedes 
{Jour, Dairy Hci., 3 {1920), No. pp. 291-^299 ). — The occurrence of a ropy con- 
dition in the cream and to a less extent in the milk produced on an Iowa farm 
was found to be due to l^taphylococeus crcmoris-viacoiti n. sp. The cultural 
and morphological characters of the causal (»rgunisiii showed it to he closely 
related to Micrococem muvofacicm (E. S. R., 28, p. 581). The organisms were 
deflnitely spherical in shape and fairly constant in size, the extreme diameters 
being 0.7 and 1.2 y. Undent the niicrosco]>e it was seen that material much like 
the capsular material of Bacterium vi&comm was secToted, but this w^as 
rapidly taken up hy the surrounding medium instead of being retained near 
the cell as a detiriite capsule. 

The outbreak was iinnsiial in that it occurred in January. Some time after 
the trouide had abated tlie causal organism W'as isolated from the udder of 
COW'S in the herd producing the original samples, but it was impossible to 
determine wdiether the udder W'as the primary source of infection. 

Is ropy milk becoming a more serious dairy trouble? II. A. IlAEDma and 
M. J. Pkuoiia {Jour. Dairy Hci., 3 {1920), No, b\ pp. 302-321). -The authors give 
a more detailed account of the epidemic of ro])y milk reported In Illinois 
Experiment Station Bulletin 228 (E. S. R., 43, p. 579), and state that the 
causal organism belongs to the Bacterium aeroycncs group. In cultures it was 
found to be more resistant to heat than an old culture of B. vlHcosum isolatetl 
from ropy milk supplied from another company. lu some cases it w’as not 
killed by 20 minutes’ exposure to 140'* F. From a survey of the numerous 
recent outbreaks of ropy milk, it is concluded that the causal orgjmisms have 
not taken on new vigor nor are they more widely disseminated than formerly, 
but that modern methods of handling milk to prevejil souring i)rovide new 
opportunities for the kind of fermentation i)roduc*e(l by the ropy milk organisms. 

A comparison of the butter fat content and the total solids content of 
creams of varying richness separated from the same sample of milk, B. A. 
Stibttz and (>. U. Overman {Jour, Dairy BcL, 3 (1920), No. 0, pp. 322-328, figs, 
2 ), — The authors tabulate and discuss determinations matie at the Illinois Ex- 
l>eriment Station of the t)ercentages of fat ( lioese-Gottlieb method) and total 
solids ( Official method) in 72 samples of cream and In the 14 lots of mlSk 
from which the cream samples were derived. Mixed milks and milks from 
Jersey, Guernsey, Ayrshire, and Holstein herds were used and four makes of 
separators. 

It was found that the proportion of solids-not-fat in cream of a given fat 
content was relatively constant, despite the great variations in the initial milk 
samples. \Mien fat percentages were plotted against percentages of total 
solids the graph was approximately a straight line, but it Is claimed that a 
simple linear relationship l>etwecn percentage of butter fat and percentages of 
solids-not-fat, is not so clearly indicated. The common rule that 

percentage of solids-nol-fat=0.089X (lOO—percentage of fat) 
is held not to be sufficiently accurate for determining sollds-not-fat in cream tot 
ice-cream making. The rule tends to give an overestimate of solids-not-fat tn 
thin cream and an underestimate in thick cream. 
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Comparison of the decantation method with other methods for the deter- 
mination of fat in butter, O. R. Ovkiiman autl Saichi Okimoto {Jour, Dairy 
^oi,, S (1920), No, 5, pp, 425-^429 ), — Eight lots of butter were analyzed for 
water and fat at the Illinois Experiment Station by the Oflicial jnethod and by 
Kohnnin’H gasoline extraction (decaulation) method (E. S. K., 40, p. 3li). The 
fat was also determiiu'd by the Roese-Gottlieb and the Mojonuier methods. It 
was found that the Kohinan method gave results remarkably close to the Ullicial 
method, differing from it in some cases by amounts of the siime order as the 
difference bctwtiiai duplicate samples analyzed by the Ollichil method. The 
authors emphasize the lact iliat the Kohinan method is very simple and requires 
but little skill in maiupiilalion. 

A study of the incorporation of proteins in creamery butter, II. W. 

WVANT (Jour. JUilry L, S (JfrjO), No, d, pp, 452-467). — This is a report on ex- 
perimental cliui’idngs at the iSli<diigaii Exjieriment Station. In each case the 
batch of cream was divided into two portions, «>ne churned normally as a 
contrid, and the (dlua* ciiurned with some deviation from standard piactices in 
washing or woiking tin* butter. 

In 4 cases no wasli waU?r was added after the buttermilk was drained otT, 
and the ])ullcr was also subjected to frwer revolutions during the working 
process tlian the conti'ol butler. TIh^ ex}>erimeutal butters contained O. 0 .J, 0.54, 
0.511, and 0 45 p(‘r cent of ju-olein. respectively, when Jlnlshed, wbiU‘ the corre- 
sponding controls C(mtained 0..‘1S, 0 1, 0.44, and 0.32 per cent. In H experiments 
the bntti'r was worked in the buttermilk a!»d was not washed. The protein 
content of tlie (‘Xperiinental butters was 0.56, 0.52, and 0.51 ikw (*ent, respec- 
tively, and in the corresponding controls 0,42, 0.37, and 0.35 per cent Starter 
was work ed into the butt<*r of <uie churning and the proPdn content was 0.47 
{>er cent, the control i)erc(‘ntag(* being 0.32. In none of tlu*se cases wxis the 
experimental ImtbT dl.serimiuated against on the market, and it is coneluded 
that it is Impossible in ordinary creamery practice to incorporate a high propor- 
tion of curd in the butter. 

In a small-scale exi>eriment if was f<mnd that the protein content of 0.95 per 
cent could be ol)tained l>y churning very ripe cream at 70° F., but th(‘ product 
graded as unsat isfacl my dairy butter. 

Factors liifltieiiciiig the viscosity of sweetened condensed milk, E. A. 
Koukks, E. F 1)IVSUKU, and F. R. Knans (Jour. Dairy Nci., 3 (1920), Xo. 6‘. pp, 
468'‘JfSo, lips, 3). -Tins contribution from the I>airy Division of the l\ S. De- 
partment of Agriciiltun' is a study of tiie factors producing the type of in('rea.sed 
viscosity in <*ondensed milk in which tlie thickening is uniform throughout the 
can and is not <‘aused by bacterial action. 

The protein conttMit was found be the most important factor in iiulucing 
viscosity, since exign’inumtal condensed milk made from skim milk from which 
most of the casein had been precipitated did not increase in visc(»sity during 
storage, whereas control milk ia‘came much thickened. Tin' addition of jdios- 
phates also caused a disliuct acceleration in viscosity. High forewarinlng tem- 
peratures and high storage lemi)eratnres increased the tendency of milk to 
thicken, but no evidence was obtained that acidity, contained air, or cojqwr 
salts had any important influence on the viscosity. The cane-sugar cimcentra- 
tion, although iufliiencing the initial viscosity, did not of Itself effect any 
Increase in viscosity. 

The viscosities were determined by means of a torsion viscosimeter devised 
by W. M. Clark. The container for the fluid Is kept revolving at a constant 
speed, and the rotation prodnc<Hl in a cylinder suspended in the fluid is read 
from a pointer moving over a graduated circle. 
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Experimentfil bacteriology and InfectioiiB diseases, I, EC, W. Kolle and H. 
Hbtsch (Die E(pperitnentelle Bakteriologie und die Infektionakranhfieiten, 
Berlin and Vienna: Urban d Schwarzenherg, 1919^ 5, ed., ret?., vols. i, pp» 
XVI ^660, pU, 42 , figs, 142; 2, pp. Vlll+eSl-lSeS, pis. 66, figs. 201). --ThU is 
the fifth revised edition of this reference book on Infectious diseases, the 
fourth edition of which has been previously noted (B. S. R., 27, p. 76), 

The first 14 chapters of the first volume are of a general nature dealing 
principally with immunological problems and methods for serum diagnosis and 
sero- and bacterio-therapy, while the remaining chapters of the first volume and 
the whole of the second volume deal with Individual diseases. 

Bplzootics and their control during war, H. Miessner {Kriegstierseuchen 
und ihre BeMmpfung. Hanover: M. d H. Schaper, 1918, S. cd., rev. and ml., 
pp. XVI-\-S78, figs. 105). — ^Thls is the third enlarged German edition of this 
work, the Knglish edition of which has been previously noted (K. S. tt., 38, 
p. 287). 

Pathological physiology, L. Kbehl (Pathologisohe Physiologic. Leipzig: 
F. C. W. Vogel, 1020, 10. ed., pp. XII~^790). — tenth iMlitlon of this work. 

Guido for moat Inspectors, R. von Gsitcbtao {LHtfaden. fur Fleisoh- 
hesehauer. Berlin: Richard lichoetz, I 4 . ed., rev., 1919, pp. Xiy-{-29(i, figs. 
199). — This is a new edition of this work, the first English edition of which has 
been previously note<i (E. S. R., 32, p. 777). 

DaulHmtofiia longifolia (coffee bean), a poisonous plant, (1. D. MAiisii 
and A. B. Oi.awson (Jour. Agr. Research [U. Rl, 20 (1920), No. 6, pp. 501-51S, 
pi. 1). — The authors here report particularly upon feeding experiments with the 
coffee Ix^an, oorulucted by the Bureau of Animal Industry, U. S. I>epartment of 
Agriculture, during the summers of 1918 and 1919. A general summary of 
knowledge of this plant and of iK)lsonlug by it has been previously noted 
(B. S. R., 42, p. 879). 

“The plant is found on sandy soils from Florida to central Texas and as far 
north as the northeastern border of Texas. In some places, as in the lower 
Rio Grande an<l San Antonio regioms, it is very abundant. In Houston and 
vicinity it Is common along Uie roadsides and in waste places. Farther <^ast 
It is confined rather closely to the Gulf region.” 

A summary of the feeding experiments with sheep here reported is presented 
in tabular form. “In the animals poisoned, degenerative tissue changes occur 
pidnelpally in lymphoid tissues, smooth iniisele, and in the red-blood corpuscles. 
The more delicate cells of the lymph nodules are almost universally found to have 
undergone degeneration. Tissues composed of smooth muscle fibers are similarly 
though perhaps not so conspicuously affected. In the blood stream ai’e many 
thrombi containing degenerated erythrocytes, granular material, and often fibrin. 
Probably the degenerative change.s in the erythrocytes and lymphoid tissues are 
the most important causes of the thrombus formation. Small hemorrhages due 
to ruptured veasels are not nncomraon. Weakening of the muscle layers of the 
ve8>sels, together witli thrombi in the vessels, would appear to be a sufficient 
cause for the rupture of the vessel walls. Degenerative changes also may occur 
in various glands, as the kidney and liver, but they are less severe than those 
in the tissues described. 

“ The sniallest dos(5 producing death in the experimental work was that given 
to sheep 350, which received 0.11 lb. (49.89 gm.) per hundredweight of animal. 
The smallest dose producing symptoms was that givcm to sheep 548, 0.066 lb. 
(20.9 gm.) per hundredweight of animal. Inasmuch as sheep 628 i^ecelved 
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0.066 lb. (29.9 gna.) per hundredweight without effect, it appears that this 
quantity is about the lowest limit of toxicity.” 

The experiments show clearly that the toxic substance present is excreted 
very slowly, so that poisoning may result from the repeated administration of 
quantities somewhat below the toxic dosage. Two exjjeriments in which dried 
leaves w^ere fed to sheep show that as conipiired with seed tht'y are much 
less toxic. The toxic substance was shown to be present iii the dry pods, but 
as compared with the seeds the i^ods are only slightly toxic and not likely to 
cause any damage to live stock. 

A comparison of the effect of certain saponins on the surface tension of 
water with their hemolytic power, H. E. Woouwakd and C. L. Alsbebg {Jour. 
Pharmacol, and Expt. Ther., 16 {1920), No. 3, pp. — -“The lowering of 

the surface tension of Locke solution [Nat^l 9.li, KCl 0.42, t'aCU 0 2G, and 
NaKC (>3 0.15 grams per liter J by 12 sa)>onins was measured. The lowest con- 
centration at which these saponins hemolyze was determined. The surface 
tensitm cITect and the hemolytic power of these siiponin.s are not parallel.” 

vStandardizntion of disinfectants with special refepeii<‘e to those used in 
the chemical sterilization of water, S. R. Curih'I'ophkus, K. U. K. Iyencjak, 
and VV. ilvuMA {Indian Jour. Med. Nenearch, 7 {1920), No. J^, pp. 80J-H09). — 
“The susiK‘ie4on of organiMiis use<I in testing disinfectants should he one of 
naked organisms in u menstruum containing no organic matter; spe<*lal coetli- 
cienls should iu‘ di‘vis<'«i for the evaluation of the effect of organic nuitUu*. The 
quanilly ol* oij.uiidsuis contaiiuHl in unit volume of the suspension is a necessary 
datum in the (‘vahiatl(»u of a ciHdllcient of cthcacy. lodin is a better indi(‘ator 
to use (nt all events f(u* the testing of water sterilizing substances) than the 
commonly iistMl carbolic acid. It has several advantages over carbolic acid 
which might render It ju’eferable to carbolic acid in other cases than that men- 
tioned. i^oi'diciimts of stability, price, ixirtability, poisonous characler, etc., are 
required to (‘(mi})l('te th(* descriiUion of a dlsiiillH'tant.” 

The value of uornial sera in aiitlirax infeetioii, F. Oerlacii {Ccuihl. Bakt. 
[etc.), 1. A lit., Orif;., 84 {1920), No. 5, pp. 396-400 ). — Atttunpts to protect guinea 
pigs with normal horse s<?rum against artiliclal anthrax infection were unsuc- 
cessful, wliilc the control animals inoculated with immune serum in most cases 
survived the aiitlirax liilectioii. Those results are thought to eoniinn the con- 
clusions of Hutyni and Munninger (EO. S. R., 43, p. 181) that the protective re- 
sults rep<»rtt‘<l by others with the use of norinal sera must indhMite a natural 
immunity of the animal furnishing the serum. 

Th€> oceurivjioo of normal precipitlns for blackleg in the blood serum of 
various animals, A. Koiuel {/Aachr. Inicktionnkrank. u. Hyp. Ilaaslierc, 20 
{1920), No, 4, pp, 301-351). — lh’eeipitin.s for blackleg wn^re found in the blood 
of normal goats, kids, slajep, lambs, cows, and calves, but not in the blood of 
normal rabbits, dogs, and horses. The reaction wuis stronger In the blood 
serum of young animals than of old, and somew^hat weaker in normal animals 
than in those imniuniztxl against blackleg. 

It Is jx)inted out that these results agree with the fact that ruminants are 
more .suKC<*ptible to blackleg than are other animals, 'fhe stronger rea<‘tiou in 
young animals is thought to indicate that alimentary and passive Immunity is 
in general of short dtirutlon. 

The white blood picture in glanders, H. Witte {Monatsh. Prakt. Tier^ 
fieilk., 81 {1920), No. 9-10, pp. 429-446). — From a micrt)S4;oplcal study of the 
blood of horses suffering from glanders, the author cn^ncludes that the <iisease 
Is almost invariably ac<'oinpankHl by a byperleucoeytosls with an absolute In- 
crease in the neutrophilic leucocytes. This is not the case with animals In the 
ffrst stages of, or in those recovered from, the disease. 
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Cattle plague, or rindei^pest, In Belginm andl the tneaaurea taken to pro- 
tect French herds. A, MAssjfi {Compt, Hand. Acad. Affr. France, (t (/920), 
pp. T19--726). — This Is a t)rlef account of the manner in which rinderpest was 
introduce<l Into lielglum, through debarkation at the port of Anvers of zebus on 
their way to South America from India, and of the measures being taken to 
prevent its spread. 

A spontaneous epidemic among laboratory rabbits caused by a para- 
typhoid B bacillus related to the rodent group, V* M. Lircii and K. F. 
Meykr {Jour. Tiifivt. Diseases, 2S {1921), No. i, pp. 27---^2, figs. 2). — ^Thls is a 
detailed report of the history of an epitlemio, symptoms, lesions, etc. The dis- 
ease was introduced, but it was Impossible to determine its origin. It was defi- 
nitely shown by the serologic tests that the ba(*illus does not antlgenicaliy 
belong In the human paratyphoid or liaciUtts sehottmiiUcri group. 

Ttelation between the virulence of streptococci and hemolysin, P. A. 
Stevens, J. W. S. liaADY, and it. West (Jour. Expt. Med., SS {1921), No. 2, pp. 
22S^2J0, fig. 1). — “Strains of streptococci whose viruleiice hjis been increased 
for any <uie species of animal do not produce greater coiu*('ntratloiis of hemolysin 
than the original strain. Furthermore, there is a ten(ien(*y for the original cul- 
ture to grow more rapidly than the more pathogenic form, and to reach the 
height of hemolysin production at an earlier stages ilurliig the growth of the cul- 
tni'e. Tliesi* conclusions can probably he apidied only to experiments in which 
the serum used in the media is from some species not omp1oy<‘d for ihe animal 
passages.” 

The resistanct? of streptococci to germicidal agents, H. Albeht {Iowa 
Aoad. Sci. Proc\, 2(1 {J919), pp. TT-^SS). — “The most eflicaeious of the germicide.s 
tested are as follows: Alcoiiol (50 or more ]>er cent), cliloramln-T, diehlora- 
min~T, iodln, mercuric chlorld, and thymol. Certain commonly einpl(>ye<i 
germicides, as boric acid and hydrogen i>eroxid solution, Averc found to be of 
very little value*. 

“ lodin is very eifective even in a high dilution and in the presence of a 
moderate amount: of albuminous material. In a solution of 1 : 2,0(V> it destroyed 
all streptococci suspended in water, and in a solution of 3 : 1,0(M) all of them 
suspended in an albuminous solution within one-fourth minute. It would 
seem that it w^ould be advisable to use A^ery much more dilute solutions of 
iodiii than are ordinarily employed, especially since the more concentrated 
solutions are both irritating and destructive of tissue cells. 

“ The presence of albuminous fluid very markedly reduces the germicidal 
eilect of a number of agents, of which chlorainin~T and thymol may he mentioned 
as examples. There does not seem to be u ‘ specific * germicide for streidococci.” 

Experimental streptococcus empyema.— -II, Attempts at dye therapy, 
F, 1\ Gay and L. F. MoauisoN {Joitr. Infect. Diseases, 2f< {1921), No. i, pp, i- 
17). — This imper consi.sts of a disc*ussiou of dye therapy as illustrated by refer- 
ences from the literature and !)y exi>erlments in vitro and In vivo undeitaken 
to d(*termlne the pos,si bill ties of dye therapy for the experimental streptococcus 
empyema In rabbits described in the first paper of the series (E. S. R., 42, 
p. 778). 

A systematic study of the bactericidal effect of certain dyestuffs in vitro upon 
streptococcus pus, and of the action in vivo of the few substances found active 
In vitro led to the selection of acriflavin as being the most promising. This 
was particularly owing to the fact that it is bactericidal in prtitein mixtures, 
does not inhlidt phagocytosis, penetrates tissues, and gives rise to no dye 
fastness in bacteria. 

Althoygh this dye could be given in a dosage many times greater than Its, 
bactericidal titer in vitro, and killed the organisms to sudi an extent that 
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pleural fluid often became nearly sterile, regrowth of the organisms always 
occurred and in no instance was the life of the animals prolonged. Combina- 
tions of immune serum and acriflavin were also without success in prolonging 
the life of the animal. These rcisults are thought to indicate that no practical 
therapeutic results may be expected from the use of dyestuffs in empyema due 
to the streptococcus. 

The preparation and preservation of germ-free vaccines, especially blood 
vaccines, B. M<*)tjj:k8 {CmtH, Bakt. [etc.], i. Aht., Orig,, 81 {1918) y pp. 

353). — Various methods In use for preserving and sterilizing vaccines are dis- 
cussed, and the conclusion is drawn that for blood sera (antitoxins, etc.) as 
well as for the vaccines which consist of suspensions of killed bacterial cul- 
tures In salt solution, the addition of 0.5 i>er cent of phenol is the best means 
of preservation. Vaccines prepared from whole blood can be kept germ-free 
by the addition of 0.2 iM*r c(^nt fornwilin. 

The blood precipitation lest for the diagnosis and prognosis of tubercu- 
losis, H. Fuciis vox Woi..STiiN(i (Venthl. Bakt. [efr. ), 1. Abi.y Orig.y 81 (1918) y 
pp. 118-19 ty figa. IJf ). — The author describes and discii.^ses the value* in the 
diagnosis of tuberculosis of the precipitation test, using whole blood instead 
of serum. The precipitation is effected in varying dilutions of blood with a 
test solution of an cainilslon of tubercle bacilli in carbolized salt solution, dupli- 
cate tests being made with the diJuted blood and carbolized salt solution with- 
out the emulsion <ff tubercle bacilli. The value of the tc'st is thought to lie 
in the ccmiparison of the specitic precipitation, or precipitation in the presence 
of tubercle bacilli, with the autoprecipitation, or precipitation In the absence 
of foreign tubercle' bacilli. If the fc>rmer is greater at a given dilution of 
blood than tin' latter absence of tuberculosis Is indicated, while* the contrary 
shows the pre'se'iu‘e of tub(*rculosis. The progress of the disease can thus be 
watched by the changing ratios of these two values. 

A chart is given of the n'sults of this method in 1,200 cases illustrating 
different types. 

Studios on iinmnnity to tuberculosis, A. K. Kr^itre et at.. (Amvr. Rev. 
TuberculosiSy 4 (1920) y No. 8, pp. 551-591, pis. 2 ). — Continuing the series of 
studies on iiutnunity to tuberculosis (E. S. K., 41, p. 190), tw^o papers are 
presented. 

A description of graphic records of the local alle^'gic and itrwume reaotiom 
to tuberculous reinfection in giiinea pigSy A. K. Krause and T>. Peters (pp. 551- 
562). — In this contribution the authors discuss the phenomena of local allergy 
and immunity to tnbercuIosi.s from a series of graphic representations of the 
local reactions following the intracutaneous injection of virulent tubercle 
bacilli, under carefully controlled conditions, into normal (uontuherculous) 
guinea pigs and into guinea pigs already tuberculous at the time of the skin 
infection. The lesions in the first series of animals thus repressent the phe- 
nomena of i)riinary infection and In the second series of reinfection. 

A comparison of the colored sketches of the lesions in the normal and tuber- 
culous animals at one-week intervals show’^ed the following sharp points of 
contrast : The tuberculous animals showed an immediate reaction with an early 
development of nodule, tending soon to come, to a standstill, retrogress, and 
heal. The nontnberculous controls showetl later development of nodule, the 
lesions not beginning to develop rapidly until those of the tuberculous animals 
had come to a standstill, and still persisting and progressing after the others 
had healed. 

These points of difference are discussed in detail from the standpoint of 
allergy and immunity. The authors are of the opinion that while immunity 
ta reinfection is largely the result of bacteiiolysls accompanying the manifes- 
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tation of allergic exudation at the elte of Infection, the accelerated development 
of tubercle also plays a part in the mechanism of immunity. 

The reBuUs of virulent reinfection into tuherculin-rem'tmg areas (stkin) of 
tuberculotia guinea pigs, A. K. Krause and H. S. Willis (pp. 5(53-501 ) .—In an 
effort to cleterinine the part played by inflauimation in hindering or abetting 
tuberciiloiib infection, guinea pigs were rendercKl tuborciilous by inoculation 
with living tubercle bacilli of the human type, and at the height of sensitive- 
ness to tuberculin received injections of tuberculin, Seveml groups of these 
animals were then infected by intraciitaneous injections into the tuberculiuized 
areas at different stages of the tuberculin reaction and on the same and oppo- 
site sides as the primary infection. The results obtaintNi with these and 
various contrf>ls are summarized in tables in which the local and generalized 
lesions are described. The main deductions from these data are given as 
folloWvS : 

“If, because of an existing tuberculous infection, an animal (guinea pig) 
has acquir(‘d a given degree of allergy and immunity, both of tliese are reduced 
under the following conditions; They are reduced at the site of an inibirama- 
lory tuber<’uliri reliction for at least four days after the application of the 
tuberculin. They are more reduced by inflammatory tuberculin reactions at 
plat*es wh’ch are within the lymphatic drainage area of tuberculous foci than 
at places which are not so situated. They are reduced to a greater extent 
shortly (one to two days) after the application of tuberculin than later (four 
days after tuberculin). The part played hy the inflammation of the allergic 
reaction, considered purely by itself, remains undisclosed.’* 

Attempts at immunization against tnborcnlosis with massive doses of 
antigen, Uhlenhuth and Joetten (Deut, Med Wchnsc'hr., (AW), Nos. 3^, 
pp. 877-^79; S3, pp. 901 y — This is a brief report of a series of fit tempts to 

immunize rabbits and guinea pigs against artificial tuberculosis infection of 
both the human and bovine type. The methods included the use of tuliercle 
bacilli treated with trichlorethylenc to remove the waxy material, bacilli 
treated with anlifonnin, pulverized bacilli, bacilli treated for two hours in 
steam at 100^ (J. or held for one-half hour at 150*, and finally the use of living 
turtle tubercle bacilli. 

AH of tiiese antigens failed to produce immunity against tuberculosis. In 
a few cases a heightened resistance against infection resulted, but In many 
the treated animals succumbed to tlie infection before the contn>Is. The. irreg- 
ularity of results is emphasized as illustrating the necessity of using as large 
a number as possible of exiierimental animals in order to avoid drawing wrong 
conclusions. 

In conclusion, the authors discuss the distinction between immunity and 
heightened r<?sistance, pointing out that in some diseases such as syphilis and 
tuberculosis there is more resistance to a new infection during the progress of 
the disease than after a cure has apparently been effected, when the body be- 
comes more susceptible to new Infection* 

The use of avian tuberculin for the detection of paratubercular enteritis 
in cattle, T. Krautsteunk {Ztschr. Jnfekiionskrank. u. Hyg. Haustiere, 29 
{1920)y No. Ify pp. 267^286). — Data are presented indicating that avian tuber- 
culin is of value in the early diagnosis of paratubercular enteritis in cattle 
(.Tohne's disease), the number of incorrect diagnoses being no higher than in the 
regular tuberculin test for tuberculosis. For the control of the disease it la( 
recommended that the entire herd be tested yearly and all reactors Isolated, 
Severe cases should be disposed of and care taken to prevent infection through 
contaminated feed and water. 
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Bovine tuberculosis eradication^ O. N. McAbthub {Cong, Rcc.y 60 {1921) ^ 
No, 38 f pp. 1881y 1882), — This is an address delivered in the House of Repre- 
sentatives in which the status of the work is briefly summarized and its im- 
portance emphasized. 

liist of accredited herds and herds which have passed one tuberculin 
test, S. E. Rkunkb {Penn. Dept. Agr, Bui, S4S {1920), pp. 25), — This list records 
the rennsylvanla herds accredited under the oiTicially accredited plan adopted 
early in 1018; also those that have passed successfully one negative test. 

The blood of cattle with pleuropneumonia, tuberculosis, and septic affec- 
tions, A. ScHWANiTZ {Monatah, Prakt, TierhMlk,, 31 {1920), No, pp, 193-^ 
250), — This report of studies conducted at the medical clinic of the veterinary 
college in Berlin includes a list of 23 references to the literature. 

Practical experiments on the value of inimiinizatiou against hog cholera, 
W. PFEiLiai {Ztsclir. Jnfckiionskrumk, u, Uyg, Tlamiicre, 20 {1919), Nog. 1, pp', 
1-^25, pga, 5; 2, pp. 132-111, pga. 7; 3, pp, 218-259, figs, d).— This Is the report of 
a detailed investigation etmducted in 1912 of the value of serum vaccination 
against hog cholera. Tlie percentage of mortality was so high among the vacci- 
iiatcHi animals that IJie author coiieliides that the method is of little value as a 
l)rotecti\e measure. Lack of experimental animals prevented a trial of the 
simultaneous serum vaccine treatment. 

Observiilions on an epizootic contagious catarrh of the respiratory 
organs of equines and its relation to purpura In^morrliagica, A. Thetleb 
{Union aVo. Africa, Dir, Vet, licaearch Bpts. 7-8 {1918), pp, 361-393), — ^This is a 
rep<'>rt of studies of a disease of horses, mules, and donkeys which appeared in 
September, 1910, almost simultaneously in the different towns of South Africa, 
affecting the greater number of these animals. It api>eared in horses and mules 
as a catarrh of the respiratory organs of a fairly benign nature, developing in 
some cases into l)roncho-pi)euinonia, while in others purpura hemorrhagica was 
observed as a sequel. In donkeys It was complicattHl with a hemorrhagic pneu- 
monia of a fulminant and frc^queully fatal type in a great number of instances. 

The contagious catarrh was characterized in the main by a sot of symptoms 
which were all present in the greatest number of cases, viz, fever, nasal dis- 
charge, and cough. In some cast^ an affection of the lungs could clinically be 
diagnosed or from the course of the temperature curve had to be surmised. A 
fatal issue was observed to be due to either a broncho-pneumonia or to purpura 
hemorrhagi(!a. 

The author concludes that this disease observed in South Afri(*a will have 
to be Identified with that speoitic disease in which purpura hemorrhagic is a 
seciuel. This disease, based upon the literature, is neither the (‘fuzooiic catarrh 
nor the Influenza catarrhalls described by Hutyra and Marek, but might be the 
light form of influenza of Hoare. It is thought that this light influenza may be 
an entity of its owm. 

Under the heading of casulstics, reports upon 66 animals are appended. 

Chicken pox or contagious epithelioma, W. T. Johnson {Washington Sta,, 
West Wuah, Sta, Mo, But,, 8 {1921), No, 10, pp, 156-160, figs, 5). — In addition to 
material previously noted (E, ,S. R., 42, p. 886), this article includes a descrip- 
tion with illustration of a type of syringe recommended and furnished at cost 
by tlie station to poultrymen in the State. 

Paratyphoid bacilli from chicks, R. S. Spbay and L. P. Hoyi.e {Jour, Inf eat, 
Diaeaaes, 28 {1921), No, 1, pp. 43-47).— This Is a contribution from the Indiana 
Experiment Station, w’hicli has been summarized by the authors as follows: 

** In this study of freshly isolated paratyphoids from chickens w^e have fotind 
20 strains from chicks showing *1681008 of bacillary white diarrhea and two 
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strains from diseased ovaries of hens to be identical with a type strain of 
Bmterium puUorvm. One new type was encountered which closely resembled 
the Bacillus paratyphosus B type, but which was agglutinatively distinct, and 
appeared to have commonly only a single polar flagellum; some wlls doubt- 
fully displayed a second. 

"Constant lesions were associated with the presence of these organisms; 
enlargement of the liver, together with peteehiee and necTotic foci in the liver, 
and pneumonia and yellow friable nodules in the lungs were characteristic. 
Abscesses in the cecum w’ere found occasionally. 

One strain Isolated from a chick fermented the proper sugars, but did not 
produce gas from any. All other strains produced gas from one or more 
sugars. No correlation could be shown in gas production from various sugars; 
some strains produced gas from gluc*ose and not from mannite ; the behavior of 
others was exactly the reverse. Repeated tests were necessary to demonstrate 
gas production by some strains. All of our strains and lh(» control strain of 
R. pullorum, usually regarded as unable to ferment maltose, produced acid 
and gas in 1 per cent maltose serum water. Maltose infusion broth was not 
fermented.” 

A revision of the nematode family Gnathosotomidse, U. A. Baylis and C. 
Lane {ZooL Soc. London Proc., III, pp. pis. 7, figs. -}(?). — ^The 

species of ail the genera of this family are parasitic in the alimentai’y canal 
of their hosts, usually in its anterior part, and show a greater or less tendency 
to adopt a habit of burrowing in the tissin^s. “Some of them are not infre- 
quently found buried completely in the stomach w^all, where tumors tend to be 
formed round them at the expense of tlie host. Others, while not penetrating 
to this extent, obtain a very firm hold by burying their heads in the mucous 
membrane. One gcmiis ( Gnathostoma ) has been found as a rare, and probabl 3 '^ 
abnormal, parasite of man, its habitat in this case being the suhtmtaneous 
connective tissue and not the alimentary canal.” Two new subfamilies are 
erected and three species are described as new. A list of references covering 
three pages is included. 

ETJBAL £N0INEEBINa. 

Exploratory drilling for water and use of ground water for irrigation in 
Steptoe Valley, Nev., W. O. Clark and C. W. Riddel (U. S. Geol. Survey, 
Water-Supply Paper ^67 (1920), pp. 70, pis. 6, figs. 6 ), — Following an introduc- 
tion by O. E. Meinzer on ground water for irrigation in Nevada, the results 
of studies of the ground- water resources of an area of 9(X) square miles In 
east-central Nevada are reported. 

The soils of Steptoe Valley arc divided on the basis of texture into gravelly, 
sandy, and clayey soils, and on the basis of chemical composition into alkali 
and nonalkali soils. The ground w^ater of the area is said to occur for the most 
part in the unconsolidated valley fill, and the exploratory drilling demonstrated 
the existence in the valley fill of beds of gravel that will yield large supplies 
of water, such as are required for practical irrigation. The depth to the water 
table ranges from only a few inches in some of the lower parts of the valley 
to 250 ft. or more on the outer edges. Over an area of approximately 75,000 
acres the water table stands less than 8 ft. below^ the surface. It is stated 
that the known facts apparently warrant the statement that the average 
annual contribution to the supply of ground water In the valley is not less 
than 50,000 acre-feet. 

Analyses of several samples of water from test wells in the valley showed 
that they were of good quality for irrigation and also In general of good 
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quality for domestic use. Considerable data on springs and wells in the 
valley are Included. 

Oroiind water in the Norwalk, Suffield, and Glastonbnry areas, Conn., 

H. S. Palmeb (t/. S. Geol, Survey, Water-Supply Paper 470 (1920), pp, 171, pU. 
IB, figs, 18). — This report, prepared in cooperation with the Connecticut Geo- 
logical and Natural History Survey, deals with the ground-water resources in 
the neighborhood of 13 towns in three areas, one in the southwest corner, one 
in the central part, and one at the nortliem boundary of the State. A summary 
of the geology of these areas is given, as related to the occurrence of ground 
water, and methods are described for the recovery of ground water, together 
with detailed data for the 13 towns. 

Considerable data on the comix)sition of well waters and on different wells 
in the areas are included. 

Surface water supply of New Mexico, 1017,* J. A. French (Santa Fe. 
N. Mex.: State Engiu. Dept., 1917, pp. 15$). — This report presents the results 
of measurements of flow made on streams in nine river basins in New Mexico 
during 1917. 

Velocity tests in hydraulic dredge pipe, I. E. IIouk (Engin. Neivs-Eec., 86 
(1921), No. 1, pp. 18, 19, fig. 1). — Tests to determine proi)er values for the co- 
efficient of roughness ti in Kutter’s formula for hydraulic dredge pipe are re- 
ported. With clear water average values for n of 0.01, 0.01 J, and 0.0111 were 
obiainetl in three sets of tests. Large solids in the piix) were found to lag 
behind the main stream, their velocities sometimes being as low as 77 i)er cent 
of the water velocities. 

llrainage for plantations, C. Bald (Calcutta: Thacker, Spink d Co., 1919, 
PP* fiO^* 10 )- — ^^rhe object of this practical treatise Is to set forth those 

features of drainage and drainage methods which are si>ecially applicable to 
plantations in the Tropics. The scope of the book is indicated by chapters on 
wet soil, causes of wetness, effects of drainage, methods of drainage, and under- 
ground drainage . 

Clear more land, J. Swenehart (Wisconsin Sta. Bui. $20 (1920), pp. 27, 
figs. 20). — ^I^opular Information on land clearing based on experience at the 
station is given. Generally, brushing is the first step, followed by seeding to 
grass and pasture or cutting hay until the fibrous roots of the stumps have 
decayed. It Is stated that the cost of stumping varies with the number of years 
since the tree was cut, the kind, condition, and size of stump, the nature and 
wetness of the soil, and the number ef stumps to the acre. Exrfioslves are con- 
sidered more or less essential, and low-grade dynamites are deemed better 
and cheaper than the higher grades. 

The use of stump pullers and pliers is described, and si>ccificatlons for a 
homemade piler are given. A table i.s included showing briefly methods and 
equipment most suitable for pulling different klmls of stumps. 

lioad-making materials of Mississippi, E. L. Lowe (Miss. State Oeol. 
Survey Bui. 10 (1920), pp. 1$9, fig. i).— This is a technical and statistical re- 
port on the road-huildlng materials of Mississippi. The structural materials 
of the State consist of limestone for building purposes, for the manufacture 
of lime and cement, and for road metal ; sandstones and ironstones for build- 
ing purposes and for road metal ; and cherts, sand, and gravel for concrete and 
road metal. 

A large amount of test data of these materials, made mainly by the Bureau 
of Public Roads of the U. S. Department of Agriculture, is included. 

Roadi materials of Nebraska. — ^IIl, Soil and subsoil, G. E. Oonura {Nebr. 
Vniv„ Nebr. Conserv. and Soil Survey Bui. 10 (1919), pp. 61, figs. 45 ). — ^This 
40702*’— 21 T 
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paper outlines the soil provinces of Nebraska, and discusses the physical projj* 
erties of soils and subsoils much used in road building. 

Iteport on road materials along the Bt. Lawrence liiver from the Quebec 
boundary line to Cardinal, Ontario, R. H. Picher (Canada Dept, Mines, 
Mines Branch Bui, Sl^ (1920), pp, I3]-fd5, pis, 5).— The results of a road ma- 
terial survey are reported, made over an area from 4 to 5 miles in width and 
about 50 miles long, extending from the Quebec boundary line to Cardinal, 
Ontario. 

The available road materials were found to be bedrock, field stone, and gravel. 
Rock exposures are of small extent and occur only in a few places. The bed- 
rock is considered to be probably the host road material, although laboratory 
tests showed that the field stone in certain localities is nearly equivalent to It 
in durability. The proportion of durable material in the bowlder deposits of field 
stone increased regularly from the east to the west end of the area. The bowlder 
deposits are usually of better quality than the gravel deposits. The bedrock, most 
of the field stone, and some of the gravel deposits are considered to be suitable 
materials for broken stone or gravel roads under ordinary country traffic condi- 
tions, but none of them would be sufficiently durable to be used on roads subjected 
to fairly heavy traffic. A considerable amount of laboratory test data is in- 
cluded. 

Excess lift as a factor in highway transportation, R. C. Baenett (Bnpin, 
and Contract., 55 (1921), No. i, pp. 21-23, figs. 6). — A mathematical analysis of 
the excess lift factor in highway transportation is given, showing it to be of 
considerable importance in economic transportation. 

It is coneJuded tliat the analysis indicates the need for more careful study of 
propose<l alignments and grades. A table is given showing tlie distance that 
a load may be moved over different roads, using the same amount of energy 
that would be required to lift it 1 ft. vertically. This shows that the better 
classes of pavements have higher equivalents, indicating the great imix>rtance 
of reducing excess lift before such road surface's are constructeci. 

The artificial seasoning of timber in estate timber yards, A. J. Waixis- 
Tatuer (Jour, Roy. Agr, Soc, England, SO (1919), pp. 145-149, figs. 2). — ^Timber 
drying plants suitable fur use in an estate timber yard in England are described. 

Preservative treatment of wood poles, R, V. Achatz (Purdue Vniv., Enginy 
Dept. Circ. 2 (1920), pp. 54, figs. 18). — ^The results of a survey of conditions in 
Indiana relative to the treatment of wood iJoJes are reported, together with 
experimental data on meXhods and results of treatment. 

It was found that a considerable percentage of tlie poles for electrical service 
erected at the present time in the State are receiving some kind of treatment. 
The most commonly used preservatives are coal-tar derivatives, the most satis- 
factory being creosote oil and the higher boiling oiljs known as carbolineums. 
Coal tar itself should not be ilsihI, and mixed creosote oils containing undis- 
tilled products are not recommended. The commonly used treatments are the 
brush and open tank. Boles of less durable woods treated by the pressure-tank 
process are more expensive than butt-treated cedar and chestnut poles and are 
not extensively used. 

A study of the economics of pole preservation shows that under average con- 
ditions m increast» in life of about two years will justify brush treatment, 
about 3.5 years will Justify open-tank dipping treatment In hot creosote, and 
about 7.5 years will justify the hot and cold bath open-tank treatment. 

The most commonly used method to increase the life of poles in service Is to 
reinforce by setting a creosoted stub beside the weakened pole and to bind the 
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two together by wire. Another method used is to brush treat the base of the 
pole after excavating the earth and clearing away decayed wood. 

The selection of the proper method of treatment depends upon local condi- 
tions, For the lighter lines or where first cost is an important consideration, 
brush treatment offers some a<lvantage. The open-tank dipping process gives 
greater uniformity and probably somewhat longer life than the brush treatment. 
The hot and cold bath oi>en tank treatment gives lh(» greatest increase in life, 
and is considered to be especially suitable for heavy lines and permanent con- 
struction. Specifications are appended for the purchase of preservatives and 
for the application of tin* treatments recommended. 

The utilization of woodi waste, E. Hubbako, trans. by H. B. Stocks (Lotir 
<1on: Scott. Grcmtcood & Son, J920, S, cd., rev. and enl, pp- XJI‘^236, figs. 
51). — This is the third reviso<l and enlarged edition of a translation from the 
German of this book (E. S. II., tio, j). 148), covering numerous methods for the 
utilization of wood waste. It deals, among other subjects, wdth the use of 
sawdust as fuel, for the manufacture of alcohol, exphisives, and gunpowder, and 
as a source of potash. 

Water gas and coal gas tar paints, J. Hinds {Rcelam. Rec. \U. 12 

{1921), No. 1, pp. 2I--2S). — Different experiments by the U. S. lleclamation 
Service on tl\e preservation of irrigation structures by paints are reviewed, 
,show^Ing that tar paint is superior to any other paint for all kinds of sub- 
merged metal work. It is also considered very satisfactory for use on wood 
structures or in any place where a black paint wdlh a slightly sticky surface is 
not objecthmahle. It is economical in first cost ami is said to be easily and 
cheaply applied. 

Agricultural tractors and war tractors: The problem of adhesion, C. 
,JtTLiEN {Intemail. Inst. Agr. [Rome], Jnternatl. Rev. Set. and Pract. Aifr., 10 
(1919), No. 7-9, pp. 785-SOS, figs. 27). — C/onsiderable data on the gripping de- 
vices of tlnving wdieels of Eur()j>ean tractors are given. 

Theory and practice are said to agree in sin* wing that the use of angle pieces 
placed on the rims of the wheels restricl.s the possibilities of the utilization 
of the available engine powder for useful work, thus indicating that the types 
of wheels which should give the he^st results from the haulage viewpoint are 
those which have external projections of the largest sizi* an<l the most effective 
means for c(uitiniious cleaning. It is concluded that the most efli<‘ient wheels 
are, on the one hand, those with narrow rims and wide plates projecting beyond 
both edges of the rims, and, on the other band, those with wide controlled plates 
sliding in a slit in the rim which ortlinarily cleans them. 

Farm tractor conditious in the United States (Farm Mavhmerg — Farm 
Power, No. 15H-15 (1921), pp. IS-fo, IS). — Reports from 20 State agricultural 
colleges on the various phases of power farming in the different States are 
summarized, indicating that farmers generally are convinced of the pracll- 
ciibility of the tractor jtnd that objections of three years ago are fast dls- 
apiiearing. 

Tractors in Florida, F. Hogebs {Fla. Vniv. Ext. Circ. 12 (1920). pp. 8 ), — An 
economic report on 93 tractors of 11 different makes and 6 different sizes in 
Florida is given. 

Of the 93 tractors studied, 72 were considered profitable and 12 unprofitable. 
No report was received regarding 5, and the remainder were not decided upon. 
It is brought out that the percentage of satisfaction wNuild be greater with 
more efficient operators. 

The principal advantage of the tractor was found to be its ability to do a 
great amount of work in a short; time and the principal disadvantage the exces- 
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sive wear of parts. The average reduction of horses due to tractors was 
for (56 farms, and 16 farms reported no reduction. Forty-seven farms reported 
an increased acreage and 26 reported no increase due to ttie use of tractors* 
The 2-plow machine was found to be the most common. An average day’s 
work of 10 hour.^ for this size ivus 5 acres. About the same amounts of 
gasoline and kerosene were required to plow an acre, the average for uU ma- 
chines being 2 62 gal. of fuel per acre. 

Data on maintenance and cost of operation are also included. It was found 
that the annual repair hills were high ns compared to the East and Central 
West hut loss than for those w'ctlons i>er day of service. 

Hardening soft center steel plow shapes, G. W. Uyndeus (Apr. Enpin., 1 
it920). No, 1, pp, 8y 0, f7, 18, figs, 7). — Data on processes for the heat treatment 
of soft center steel plows are given. 

Climatic dairy hams, W. B. Ciabkson and O. S. Whitnah (Apr. Engin,, 1 
(1920), No, 2, pp. 23-^26, fi(n, 5 ). — ^A study is reported of the design of the ceil- 
ing, walls, windowKS, and doors of dairy barns, with particular reference to the 
various climatic conditions during the \\ inter months. 

A map is givt'n showing the four st)-cnlled <‘limatic zones. The llrst zone 
embraces the I‘rovinces of Manitoba and Saskatchewan, parts of Alberta and 
Ontario, parts of the States of :Minnesota and Montana, and the entire State 
of North Dakota. The setHUul zone includes part of rennsjhania, northern 
Missouri, Kansas, and C'olorado, and the eastern part of Idaho. Zones «*5 and 
4 cover the southern part of the United States, and zone 4 aKo uicludes most 
of California and the western parts of Washington and Oregon. 1’iie boundary 
lines of the tirst two zones iiidi<‘ate territories whert* the temperature will 
drop as low as —30° F. The territory embraeeil in the third zone will expe- 
rience a sustained low tenpioratiire betwenm 0 and 30°. The northern portion 
of the fourth zone, especially on the western side, often exiierienoes a tempera- 
ture of zero or below. 

The studies showed that in the first zone a temperature of from 35 to 40° in 
the stock room, uhere all other sanitary conditions are good, is comfortable 
for the herd. In tlie second zone a tenqierature as low as from 40 to 45° will 
be praet icahle, while in the tliird zone the barn temperature may be maintained 
at 50°. It is concluded that theb<.rn temi»crature should never gt> below 33°. 

Tests of temperature coiKlltions in a number of dairy barns showed that the 
amount of heat given off by a herd of cattle is very nearly eonsttmt for cattle 
of a gi^en size in a given climate. A ventilating system was found to make the 
most etlK ient use of the bent given off by the cattle by drawing the foul air 
from near the fioor. The foul-air flue should therefore be of suflielent area to 
ventilate the barn properly. 

It is stated that the barn should be so construct o<l that the heat loss through 
the walls wdl be small enough to leave the beat required for proper ventila- 
tion. Burn walls in the first zone should havi' a eoeirieient of heat loss not 
greater than 36 B. t. u. per hour per degree difference in temperature. De- 
tailed drawings of barn- wall construction recommended for the four zones are 
given. 

Carbon dio\id content of barn air, M. F. Hendry and A. Johnson (Joten 
Agr, Kcsearch ft . 20 (/P2P), No, 6, pp, 405-408 ), — Determinations of the 

carbon dioxid content of the air in the dairy barn at the New Hampshire 
Experiment Station are reported by the authors, who are connects with the 
Carnegie Nutrition Laboratory. 

Samples w^erc taken at regular intervals during the day and night at 15 
different locations at the front and rear of the animals. The carbon dioxid 
percentages found varied from 0.228 to 0.089. It Is noted In this connection 



im] 


EtTBAL SHOlKEEBIKa 


689 


that the percentages found by the Committee on Farm Building Ventilation 
of the American Society of Agricultural Engineers from studies of five bams 
were as high as 1.231, but for the most part were not higher than from 0.2 
to 0.3. 

Silo stave business expands, W. G. ICaisee {Concrete {Detroit] ^ 18 {1921), 
No. 1, pp. 4^5, 4^, figs. 4 )» — General information on the concrete stave silo busi- 
ness Is given, together with the results of tests of a number of staves obtained 
from seven diflereul manufacturers. These included transverse, compression, 
and absorption tests. 

It was found that power tamped concrete slaves are about 10 per cent 
stronger than hand-tami^ed staves, and steam cured staves are about 11 per 
cent stronger than air cured staves. The comjjression tests made on blocks cut 
from the staves showed strengths varying from 2,310 to 3,530 lbs. per square 
Inch. Tluj i¥»i*oentage of absorption varied on the average from 0.2 to 7.8. 
The transverse breaking load varied from 1,410 to 1,790 lbs. when applied at 
the eenter of the span. 

Building plans for poultry men and practical methods of poultry raising, 

edited hy 11. V. ToitMonuoN {Warerlg, Jouut: Poultry Brecdirs Puh. Co., 1920, 
pp. 128, figff. It). — A larg<' amount of practical data and informal ion on poultry 
house ('onstniction is given, which is derived from dilTerent soiirc'es. 

The renovation and rt'rnodeling of cottages in country districts, A. Chub- 
TON {Jour. Hoy. k^anit. Jmt., 41 {1920), No. 2, pp. 187-1 /h/. J). — General in- 

formation on the reuKsleling of cottages In country districts in England Is 
given, with a view to ol)tainiug sanitation as well as convenience. 

The modern cottage: Experiments In pisf? at Amesbiiry, C. Wiixiams- 
Ellis {Jour. Min. Agr. [London U 27 {1920), No. 6*, pp. 529-584, pU. 5). — This 
report outlines an oxi>eriaient nmde lo compare four farm cottag(*s oi mono- 
lithic concrete, ts\o of cobs, six of pisf* do torrt‘, or earth rammed between 
movable molds, two of timber, and tw^) of timber and brickwork. 

The purjiose of this experiment was to determine the value of pise tie tcrre 
construction as compared with the other types. The available data show that so 
far the cost of pisf* de terre construction is hut little less than that of brick- 
work. The material used in the tests wu.s approximately a 2: 1 chalk and earth 
mixture. It was found that the essential qualities of a soil for pise de terre 
work are a firm coherence of the constituent part id (^s wlnm rumnietl and dried, 
combined with an absence of excess shrinkage in the pro<‘ess of drying. 

In general the percentage of water should vary !>etNveen 7 ami 34 per cent of 
the weight of tlie (iri(»d earth, A clay-gravel-s.and mixture gavt* tlu‘ he.st results 
with 15 per cent of water, while a chalk lo.ain mixture gave the best results with 
7 per cent of water. The shrinkage should not exceed from 2J 3 per cent, and 
can generally be kept less than 2 r>er mit when the water (*ontent is low. 

An iron ramimer with a sinotith surface was found to be more satisfactory 
than a W(K)d rammer. While winter coastruciion was found to be possible, it 
was not economical. The details of different forms used are illu.strated. 

Improve the kitchen, B. S. Wood {(la. Col. Agr. Bui. 218 {1920), pp. 15, figs. 
8). — ^Brlef popular information is given on the arrangement of farm kitchens 
for convenience and saving of time and labor. 

Chimney and fireplace construction, U. S. Whiting {Agr. Engirt., i {1920), 
No. 2, pp. 28S0, figs. 6). — ^Data on the construction of chimney. s and fireplaces 
are given. 

BITKAL ECONOMICS AND SOCIOLOOY. 

Should there be a department of sociology at the agricultural college? 
A. Maolajikn (Agr. Om, Camda, 7 {1920), No. 10, pp. 786, 787). —The author 
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believes that if the agricultural college Is to be an institution for training men 
for satisfactory country life and not simply to make a living on the farm, a 
department of sociology will have to be established at every agricultural 
college. The objects and lines of work of such a department are briefly stated. 

Developments as to the price of agricultural products and of means of 
production during the last fifty years and their Influence on agriculture 
and live-stock raising in Germany, E. J. Gjlasel (Ijandw. Jahrh., 50 {1917), 
No, PP- 1^19-554). — Some generalizations as to the effect of changes in prices 
received for agricultural products and expenditures for fertilizers, uiachlnei*y» 
and wages as determining factors In the Intensity of the agricultural business 
introduce the presentation of statistical material and studies of index numbers 
for prices and yields. 

The average price for the decade 1861-1870 is taken as a base, and the 
changes which had occurred up to and including 1912 are shown. Prices of 
I>otatoes show tin increase of 122 per cent, milk 100 per cent, and beef 98 
per cent. Otlier varying increases are indicated. Wlieat is shown to have 
remained about stationary in price and wool to have fallen in price 29 per cent. 
Index numbers for i>rlces of coiumcuTial fertilizers and tools and machinery of 
various kinds indicate (Uktousc^s of from 21 to 64 per c<‘nt. Agricultural and 
other wages show striking rises since about 1850. Men’s wages per day in 
Saxony, for example, had Increased about 200 per eer)t Ixdwecm 1862 and 1906. 

Tables showing the buying power of certain products In terms of fertilizer, 
feeds, labor, and tools are worked out. All these data are then analyzed to 
account for the enormously increased importation and use of these means of 
production, changes in amounts and kinds of crops and live stock produced, 
and changes in the proportion of land devoted to different croT)s. A decrease 
is indicated of 52.3 i)er cent in the total area of pasture and grazing land. 
The growing of sugar and fodder beets, potatoes, and wheat is .shown to have 
increased, that of sugar beets by 174 per cent, due to their high factory price 
combined with the feeding value of tops and pulp. The potato acreage* has 
developed as a result of high prices and the fact that the cheapening of com- 
mercial fertilizers uod their increased use brings into cultivation lighter land, 
demanding less labor, but which when properly treated grows iM)tatoes suc- 
cessfully. This increase in turn is said to be one of the factors favoring in- 
creased swine raising and the use of pork. 

Both cro[) production and live-stock raising are shown to have allowed 
German farmers as a whole increased net returns, owing to higher prices 
receiveiJ and the fact that the growing cheapness of fertilizers and machinery 
overbalanced higher wages. 

The farmer and foreign markets, E. G. Montgomery (Wallaces* Farmer, 
45 (1920), No, 52, p. 2850), — ^This article briefly outlines the importance of 
western Europe as the great world market, and urges the need of an agency to 
collect Information in regard to supplies in foreign sundus countries and for- 
eign consumption and buying power. An interpreting agency tor the farmers, 
making available current information gained, is suggested. 

Farm management investigations, A. Leitch (Apf\ Qaz, Canada, 7 (1920), 
No, 12, pp, 903-065),— report tells of the establishment of the department 
of farm economics at the Ontario Agricultural College, the purposes of which is 
to conduct investigations into farming business and cost of production of farm 
products and to offer couj*ses in the business of farming on the basis of Investi- 
gational work conducted. Continuation of surveys previously noted (E. S. R., 
42, p. 088 ; 44, p. 190) is planned. Other investigations In the apple-growing 
Industry in Durham County and the fruit district in the Niagara Peninsula 
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aro ootlinefl, together with programs of detailed farm cost accounting and of 
determining the cost of producing milk on 100 York County mllk-shlpplng 
farms. 

Putting the farm on a business basis, W. P. HiVNDscniN (Hoard* s Dairy* 
man, 60 (1920), No. 24* VP- lOSS-lOSS, figs. 4 ). — Data from a number of prewar 
studies of factors influencing profits are summarized to indicate the require- 
ments of successful dairy farming. Briefly, these are said to be a business 
large enough to represent an economic unit for the region and type of farming 
carried on, good crops, good live stex'k well taken care of. and diversity In crops 
and live stock to insure the best use of man and horse labor. 

Agriculture as a business, L. SMiTii-Ooum>N (liettcr BusincHa, 6 (1920), No. 
1, pp. 28-4 ^)- — paper sets forth the advantages to agriculture of the appli- 
cation of six large-scale factory assets, the power to buy raw materials In large 
quantities and at the most favorable time, to obtain favorable rub's and facili- 
ties in transportation, to adveilise and offer standardized pnuluets to the 
public, to shift from one branch of manufacturing to another in accordance with 
the demands of the market, utilize fully every unit of ma<*liiiie work, and to 
use r<‘serv<Hl profits in emj»loying skilUsI advice and modern imprtkvements. 

Ediunition in the elemejitary bnsiuess principles of siwxialization, standardiza- 
tion, efliciency in details, preparathm of goods for market, buying, handling, and 
selling metJuMls, anti proptu* use of njontjy is urged. 

Kssentials of succc^ssful cooperation, 10. Davknpokt {Hoard's Dairyman, 
60 (1020), No. 2S, pp. 1000, 100 1, figs. S ). — The author presents five principles 
wlfi(*li he considt'i’s necessary in building up successful coo|>(*rative organiza- 
tions among farmers, natnely, organizing an association to do what the imll- 
vidual can not do, s<‘l<*cting a capable and trustwortiiy manager and board of 
directors, supporting tlie assoc'iation, sacrificing the right of the individual for 
the advantage of the groui), and allowing exiHiuditures for tlevoloping trade and 
an assured steady market. 

Act creating farmers* cooperative societies, with forms governing in- 
corporation (Aust'm, Tex.: Dept. State, 1920, pp. 17 ). — This gives the text of a 
law n?cently enacted by the Texas I.egislature, providing for the private in- 
corporation of i)ersons engngeil in agricultural pursuits into cooperative non- 
proht coriHiratious of purely local character, in general on the limited liability 
plan. 

lieport of the American Cotton Association's committee on cooperative 
marketing (St. Matheirs, S. C.: Amer, Cotton Assov. Com. Coop. Marketing 
Upt. 1920, pp. 80 ). — This report discusses dofec*ts in the present system of cot- 
ton marketing aiul suggests c<Mq)eration as the remedy. SuggcstiHl practical 
means in<*lude uniform production by means of growing select varieties and 
maintaining a pure seed supply, the construction and operation of warehouses, 
and the organization and operation of cooperative marketing associations. 
I*lans are given for organizing such groups. Various suggestive forms for by- 
laws and contracts are given in ai»pendixes. 

Northwest Wheat Growers’ Association, H. Macthkhson (Wallao^a 
Faniwr, 45 (1920), No. 49, pp. 2717, 2720, figs. 2 .) — Certain outstanding features 
in the organization of thts particular farmers’ company and others on the same 
general f>lan are discussed from the point of view of their exceptional advan- 
tages, la this connection are noted especially three points, the long-time binding 
contract holding tlie allegiance of the farmers to the organization for a period 
of years, the warehousing coriwration subsidiary to and controlled by the 
cooperative association, and the large-scale plan of control aimed at. It is said 
that this group is intended to qontrol a minimum of 25 per cent of the entire 
Northwest wheat crop. 
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Markettng by federations, T. Mackun (Wisconain BuL 32B (1920)^ pp. 
24t figa, B ). — ^The Wisconsin Clieese Producers* Federation, with headQuart^s 
at Plymouth, in Sheboygan County, Wis., assembles cheese from 120 factories ih 
13 counties of the State, distributing it in lots of 100,000 lbs. or more to 22 
States of the United States, The experience of this federation in successfully 
marketing the product of its members is outlined in this bulletin. In 1919 about 
6 per cent of the cheese production of the State was distributed by this organi- 
sation. The point is made that relative operating costs have declined steadily 
in the six years of operation, while at the same time tlie organization has main- 
tained high standards of product and gotten prices somewhat higher than those 
on the local market. 

The text of the revised articles of Incorporation of the federation is appended. 

Cooperation: Historical development and its progress in Argentina, 
D. BdREA {Rev, de Revistaa IBuenos Atre^l, S {1920), 2fo, SS, pp. 13-df).— This 
article describes the history of various forms of ooofKU'iition in several coun- 
tries, and notes in some detail two societies organized in Argentina In 1898 
and 1904, respectively. Early efforts to study and encourage the cooperative 
movement and enact legislation protecting It are related. 

Census returns are given to Indicaie 7,*! mutual agricultural cooperative 
societies operating in the mintry in 1914-15, 30 of which were mixed agri- 
cultural cooperatives whose ohj(K*ts were collective purchase, sale, or credit. 
One cooperative agricultural hank of the tyi^e of the People’s Banks of Italy 
existed. Ten mutual insurance and credit societies, two cooiverative fruit- 
growing, one wine-growing, and four irrigatiem organizations, five cooperatives 
in colonies of the Jewish csdonization association, and eleven C^atholic rural 
banks of the Ilalffelsen type are noted. This number indicates only a slight in- 
crease over that for the two preceding years. A loss of 00,034 hectares (about 
103,104 acres), or 4.72 per cent, in the total area insured in cooperative ^ter- 
prlses is noted for 1914-15. 

The general indifference and backward development is attributed to the 
speculative character of agriculture and land settlement in Argentina, fraudu- 
lejit promotion, lack of protection by law, and lack of leadership. Fundamental 
principles of success are outlined, and a model law is suggested. 

Village trade unions in two centuries, E. 8et.ley {London: George Allen 
d Unwin, Ltd,, 1919, pp, 18S), — The historical development of farm laborers* 
unions in Great Britain from 1833 to the passage of the Corn Production Act 
in 1917 is outlined, noting their instability and failure to Improve the status Of 
the farm worker until recent years and the eslablisiiment of the Agricultural 
Wages Board and district committees. In appendixes are found several tables 
taken from sources previously noted (B. S. R., 38, p. 192) and (B. S. R., 41, 
p. 193). 

Colonization projects in Wisconsin, M. C. Calkins {Surrey, 45 {1921), No, 
14 , pp, 480--4S5, figs, 5), — Details of operation of three types of private land 
settlement companies selling cut-over lands in Wisconsin to men with little or 
no capital are given in these pages. 

Nebraska resources and industries, S. R. McKelvie and G. B. Condba 
{Nehr, Univ,, Nehr, Conserv, and SoU Survey Bui, 14 {1920), pp. 115, figs. 33).-— 
This report consists of signed articles by persons engaged in the study and 
development of the soil, mineral, water, wild life, and agricultural resources 
of Nebraska, as well as manufactures, trangq^rtation, communication, markets, 
and education in this State. 

Agriculture and the State, G. Valenti (In VTtnlia Agricola e it mo 
Aiwenire, I, Rome: R, Aacad, Linoei, Comitato JSoi, Aliment,, 1919, pp. ^ 

It Is urged that Governuieut efforts for the promotion of Italian agricuitmre 
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should be so organized as to meet the peculiar requirements of the four distinct 
regions having special agricultural conditions. The agricultural conditions 
of the plains, mountains, and northern and southern parts of the country are 
said to he very different. The division among existing ministries of the agri- 
cultural investigation and aid by the State is urged, and it Is suggested that 
the mini&try of agriculture become the coordinating body. 

Italian agriculture from the constitution to the outbreak of the Euro- 
pean war, G. Vaijbnti (In Vltalia Agricola e il suo Awenire, J, Rome: 
Aooad, Lined, Comitato fid. ailment., 1919, pp. i//-C/i). — 'riiis paper is an 
introduction to the study of Italian agriculture, the proposed outline of which 
was noted (K. S. U., p. 891), and which is providtHl for by ilie Italian 
Federation <if Agricultural Associations. Tt oftors a brief note on general agri- 
cultural conclilions in Italy and a study of available statistics of the cultivated 
area and yields, mainly of grains, in two f>eriods, the lirst from the winning of 
lnd€pendonce (1831-1879), and the wcond (the ])erlod from 1871-1999), re- 
viewing the present status of Italian agriculture. Ofllclal statistics of the 
nrlnistrles of agncullure are given for the production ami trade in cereals 
and other croi>s in the various sections of the country. The author urges 
dlversihcation and the subdivision of large landlioldings. 

In the ni>pendix are given agricultural statistics for 19 suhiiivisious of 
Italy. 

Agricultural statistics representing the Italian rural economy, G. Val- 
ENTI (In I 'Italia AgrUola e il huo Ar venire, I, Rome: R. Acead. IJtirri, Comifato 
Sci. Aliment., 1919, pp. 97-98). — Suggestions ar(» ma<le for the reorganization 
and improvenumt of tlie agricultural statistics, the census to include live stock 
and live-stock products hereafter. 

Statistical data compiled and published by the Bureau of Crop Esti- 
mates, 1803-1020 {V. fi. Dept. Agr., Dept. Circ. 150 (1921), pp. 6‘4). — Fart 1 
of this circular presents a complete list of imblications of the Bureau of (^rop 
Estimates, with serial number, title, author’s name, and year published. 

In part 2 the subjects included in the reports and records are arranged 
alphabetically, showing the kinds of information available, dates, and page 
references to the Monthly Crop Reporter, or number of office records of un- 
published material. 

Monthly Crop Reporter (U. Dept. Agr., Mo. Crop Rptr., 7 (1921), No. 1, 
pp. 8). — ^The usual monthly estimates of acreage and production, brief articles, 
and tabulated data relating to stocks, condition, and value of important agricul- 
tural products are presenleii. A statement is given showing recent e.simatos of 
the cereal retiuirements and surplus for the crop year 1929-21 of grains for 
human and animal food iu the liUtted States, Canada, India, Australia, New 
Zealand, South America, and European countries, also a brief article reviewing 
foreign crop prospects on January 1, 1921, is included. 

The Market IRsporter (U. S. Dept. Agr., Market Rptr., 8 (1921), Nofi, 5, pp. 
6&-60f fig. I; 6, pp. 81-96, fig. 1). — Abstracts of information on domestic move- 
ment, imports and exports, prices, and the situation in the market of sriecifled 
commodities and Imptirtant classes of agrlcultunil products, together with anal- 
yses of foreign market conditions, are given. These issues (‘over the period up 
to about If'ehruary 5. Practic*ally universal price declines and weak markets are 
recorded in each, the one exception being the slight advance in cotton futures 
during the week ended January 29. No. 5 offers a special article on world con- 
sumption and trade in cotton, indicating decreases in production and consump- 
tion during the past few years, and predicting an available supply July 31, 1921, 
ccuisiderably larger than in the record year 1914-15. Hecommendatlons are 
made in No, 0 with regard to two standard cabbage grades. 
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Grain and flour statistics durlufir the war, corapilod by A. L. Russeix (New 
York: U. S, Grain Corporation, 1919, pp, 4S; Sup,, 19B9, pp, 44 ), — Statlstlos 
compiled from reports to the U. S. Grain Corporation in regard to the move- 
ment of (lih’orent grnins, stocks, and grind in the mills, milling costs, and 
sources of wlieat supplies during the year are given. The supplement 

covers some statistics for 1917-18 and 1918-19, but mainly those for 1919-20 
in regard to wheat and wheat flour only. 

General abstracts showing the acreage under crops and the numbers and 
descriptions of live stock in each county and province, 1916, 1918, and 
1010, J. H<x)pjai {Ireland Dept, Agr, a/nd Tech, Jnatr,, Agr, Statia,, 1919, pp. 
SS ), — ^This report adds data for 1919 to summaries previously noted (E. S. R., 
41, p. r>f)4). 

Acreage and live stock returns of Scotland with a summary for the 
United Kingdom, 1. M. Ramsay (Agr. Statia. Scot,, 8 (1919), No, 1, pp. 55 ). — 
This statistical report and summary continues infonnation iireviously noted 
(E. S. R., -42, p. 890). 

Prices and supplies of grain, live stock, and other agricultural produce 
in Scotland, .T. M. Ramsay (Ag7\ Statia. Scot., 7 {J91H), No. S, pp. 8S-11S). — 
This report continues information for 1918 previously noted (E. S. II., 44, 
p, 896). 

AGRICmTUEAL EDUCATION. 

Acts of the higher council for the improvement of agricultural educa- 
tion, I (Afics du Conacil SnpMcur de CerfecMonnnnert de VKmcignenient 
Agrimlc, J, Bruascls: Mb). Agr., 1920, pp. 07).— 'This pamphlet includes the text 
of the royal order of March 31, 1919, creating the Higher Council for the Im- 
provement of Agricultural and Horticultural Education; the organization of 
the council; proceedings of the general and section inf'otings of the council held 
In 1919; the text of the law of November 15, 1919, revising the law of April 4, 
1890, relative to agricultural education in Belgium (E. S. R., 43, p. 295) ; and 
lists, in French and Flemish, of publications for agricultural libraries for 
farmers, for farm women’s clubs and agricultural home economics schools, and 
for agricultural schools for boys. 

The council comprises live commis.sionH, viz, higher agricultural and horti- 
cultural education, secondary agricultural education, popular agricultural edu- 
cation, secondary and popular horticultural €>ducation, and agricultural home 
economics tniucation. The union of all the commissions in recommendations as 
to legislation is contemplated. 

It was concluded that the courses in agriculture in secondary schools should 
remain optional but sliould be definitely organized in concord with the instruc- 
tion in tlie natural sciences, of which they are the application. They should 
comprise a minimum of 40 lessons, of which at least 10 should be excursions. 
The instructor in agriculture who is not a college graduate should have 
passed a spf»dal examination In agriculture, and reciprocally, the agricultural 
college graduate an examination in pedagogics. In each school one-half of the 
lessons should be given by an instructor designated by the Ministry of tlie 
Sciences and Arts, and the other half by an incumbent of the Ministry of 
Agriculture. Means for the popularization of agricultural Instruction are 
recommended. 

It was decided that the courses of the first three grades of the elementarjr 
rural school, in which an agricultural atmosphere should prevail, should serve 
to give children the elements of knowledge indlsi)ensable to all In the present 
stale of society, with an application relating to the interests and agricultural 
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needs of the rural population. In tlie fourth grade oue-hnlf of the time should 
be devoted to the completion of general culture^ and the other half to the sub- 
jects having practical applications as provided in the school law. 

In the reform of normal instruction it is to l>e insisted upon that the normal 
studies be followed by a year of si>ecia] agricultural or home economics instruc- 
tion in an approjiriate farm school. Attention is called to the need for including 
in the last year of the normal school course in rural communities, temporary 
courses in agronomy, y.ootechny, etc., with a sulUcient number of lessons In 
elementary drawing and rural construction. The departments of sciences and 
arts and of agriculture Intend to organize, ftu* rural teachers, temporary 
courses in ugrh'uUure and agrlciilluriil home e('()nomi(*s on the one hand, and in 
theory and practioi on the other, leading to an examination for special cer- 
tificates of etliciency. 

Tile agricultural home wonomies seetion examined an elaborate project 
relative to a course of iinpi‘oveuient to be organizi^d in Brussels for teachers 
of agricultural home economics. It was decided to suluuit to the ministry 
of agriculture a time projwt for a iieilagogica! week for teachers of agricul- 
tural home <*<*ononii<‘s instruction. The com-iusions adojded with relorence to 
a report on the organization of a higher normal school of agricultural home 
economics, and the organization of a service of agricultural home economics 
advisers, ari^ included. 

The State system of agricultural t<‘acbing in France, G. Wkiiy {World 
Ajr/r., 1 .Vo. pp. 22, 23, pfj. J ). — This is a compreliensive aciumnt, by the 

dln^’tor of the Xatlonal Institute of Agronomy in l*aris, of the organization of 
the State syst<‘in of agricultural temhing in France. 

Nineteenth annual fteiieral report of tlie Department of Agriculture and 
Technical Instruction for Ireland, li>18~J9 {Inland Dept, Agr. and Tech, 
I%Hr„ Ann. (Jen, Rpi., 19 {lUlS-Jin, pp, This is the usual annual 

report of the de]>artment's administration, funds, ami details of operations 
during tlie year 1918-11), hx'luding aL'ri<*nlturnl and technical instruction. 

Keport of tlie department of agriculture of Sweden for 1917 ( /v . Lanthr. 
tStyr, [Stceden] Undvrddniga Her, 1917, pp, — Tills is the annual 

reiHirt on the activities of the various agencies for tlie pioinotion of agricul- 
ture under the contr<»l of the department of agrlciiltun' of Sweden, ineludlug 
agricultural, horticultural, dairy, and Imusekeeiiing schools, dairy, chemical, 
and scH*d control stations, the extension service, agricultural associations, etc. 

Report on agricultural and small farming schools for 15>17~1S, I, 
Nesheim {INoraap Jjundbruhs Depi.\ Her. lAitidhruks SinahruksskoL, J917-lti, 
PP^ l2}-\-yi+LJ--L29o ), — This i.s a detailed report on the faculty, students, 
(Hiuipinent, iustruction, farm w<»rk, and receipts and ex|>eaditures of the agri- 
cultural, housekeeping, and small-scale farniiug schools of N(»rway, and on the 
work of the itinerant agricultural instructors. 

Tvronty-flve years of the Holfenstoiuer Association of Farm and Home 
Management Schools for Rural Women {hand und Frau, 4 {J920), No, 40, pp, 
317, SIS, flg», 2 ), — This is a brief account of the work of this asscKdatlon in the 
establishment of home and farm inanagcmcnt schools for women in rural dis- 
tricts, begun 25 years ago. 

Reorganization of rural public, continuation, and special jfistriiction 
(Ztschr, Dcut, Landw, Hats, 18 {1920), No. 5, pp, 15^-159).— Outlines are given 
of two projwts for the reorganization of rural instruction of all grades in Ger- 
many, Including special agricultural schools, preparcii l)y i »r. Seedorf and Gov- 
ernment Councilor SUoebel, respectively, which were approved by the general 
assembly of the German Agricultural Council at its meeting on April 20 and 
21. 1B20 
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[A^ioultnml instruction in the Province of Alberta.] (Alherta Dept Agr. 
Ann, Dpt, 1919^ pp, 44-11, 77-89, figs, 2), — Included in this annual review of 
the work of the Department of Agriculture of the Province of Alberta, are 
reports on the instruction and experimental work of the college of agiculture at 
Edmonton and the schools of agriculture at Claresholm, Olds, and Vermilion, 
and the reports of the superintendents of fairs and Institutes and of women’s 
institutes. 

Summer schools in agriculture (Agr, Oas, Canada, 7 (1920), No, 10, pp. 
799-807, figs. 6). — ^lleports on the work of the 1020 summer schools in agricul- 
ture for rural school teachers and inspectors, held in Nova Strotla, New Bruns- 
wick, Ontario, Saskatchewan, and British Columl)la. 

Tropical agricultural college, P. Watts (Fed, Malay States Dept, Agr, But, 
8 (1920), No, 1, pp, 18-28), — ^Thls is a discussion, by tbe imperial commissioner 
of agriculture for llie West Indies, of the report and recommendations of the 
committ(H^ appolnte<l by the Imi>erial Government of Great Britain to consider 
the desirability of establishing a tropical agricultural college in the British 
West Indies, and to advise generally on the subject. 

Forest research institute and college, Dehra Bun (Forest Research Inst, 
Dehra Dun, Calendar, 1919, pp, — This is the triennial announcement 

of the ranger course given at the Forest College, and of tlie provincial service 
course offered at the Forest Research Institute, each exi ending through 24 
months, together with syllald. A brief statement of the organization of the 
provincial and subordinate forest services of India Is included. 

Plans for the administration of the Federal act for vocational education, 
1020-21 ([ Trento7\\: N, J. Jid, Fd, [1920], pp. »^,).--This Is an outline of the 
plans for the organization, administration, and supervision of vocational etlu- 
cation under tlie Smith-Hughes Act in New Jersey for 1920-21, 

The agricultural teacher-t raining course will extend through 4 yerxrs, or a 
total of 150 hours, of which 40 per cent will be devoteil to agricultural, 31.3 
per cent to scientific and mathematical, 18.0 per cent to humanistic and military 
science, and 30 per cent to professional subjects. Teachers in training will be 
assigned <o the various vocational agricultural schools for observation and prac- 
tice teaching, serving as assistants to the agricultural teachers for 3 hours a 
week throughout the second term of the senior year. The home economics 
teacher-training course extends through 4 yetirs, or 146 term hours. 

Vocational agricultural schools will be organized either as departments in 
the high schools or as county vocational agricultural schools, each offering long 
and short courses. Typical 4-year agricultural and home economics teacher- 
training and high school and county school vocational agricultural and voca- 
tional home economics, curricula are outlined. 

Plans for vocational education, 1920-21 (Helend, Mont: Dept, Pub, 
Instr,, 1920, pp, 39). — ^This is a statement of tbe plans for the administration 
and operation of vocational education In Montana for 3920-21. 

Plans for vocational edneation in Nebraska (Nehr, Bd, Vocat, Ed, But 4 
[1920], pp. 38). — A detailed statement of the plans for vocational education In 
Nebraska for 1920-21, including outlines of courses of study. 

Vocational education in home economics: Part-time schools and 
classes, A. 8 . Bayix)k (Jour, Home Econ,, 12 (1920), No, if, pp, 473-481 ). — ^The 
autlior defines education in vocational home economics from the viewpoints of 
(1) the lnterpi*etatlon of tbe Smith-Hughes law, (2) the purpose of tbe worit 
as expressed in the term ** vocational,” viz, training for the vocation of home- 
making, (3) its method of Instruction, L e., Job analysis and the home project 
and (4) the groups of pupils for whom it is intended. The three types of part- 
time classes or schools are discussed with reference to time devoted to subject^ 
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girls for whom they are Intended, the content and organization of the home- 
making courses, and the teacher. The author states that compulsory State 
legislation, which is deemcnd almost a necessity for establishing successful part- 
time work, has increased from 2 States in 1917 to 19 in 1920. The number of 
purt-tiine schools in hoiiioniaking reimbursed from Federal funds has increased 
from 27, with an enrollment of 4,278 pupils and 74 teachers in 1918-19, to 325 
such schools with an attendance of 10.913 pupils and 313 teachers. 

Status and results of home demonstration work, Northern and Western 
States, 1010, F. E. Waed (U. Dept, Agr„ Dept, Circ. J/fl {1921) y pp, 25y 
figs, 10), — This is a report on the early development and status in 1919 of home 
demonstration work In the Northern and Western States, together with a sum- 
marized statement of results In the home, garden, poultry yard, school, and 
community. 

Vocational agriculture in the high school, W. F. Stewabt {Ohio Bd, Ed, 
Vocat, Agr, Bui. S {1920 )y pp, 35, figs. 15), — This bulletin contains information 
concerning the actual working conditions and instruction of the Ohio plan for 
vocational agricultural education, including a suggested outline of a four-year 
course in vocational agriculturf*. a winter short course, community work, and 
suggested lists of book.s for the agricultural reference library, agricultural 
apparatus, and farm-shop c(|iiipmcnt. 

Community farm surveys, K. B. Smith (Little Rocl% Ark.: State Bd. 
rmtrol Voiat. Ed. [1920}, pp. [8]). — Suggestions are offered for the use of the 
instructor of vocational agriculture in making a community farm survey as a 
basis for his school and community work. 

Beventy-two exercises in soils and crops, H. H. Holtzclaw (Little Rocky 
Ark.: State Bd. Control Vocat. Ed. [1920]^ pp, 86). — Seventy-two exercises in 
soils and crops are outlined for the first year’s work in vocational agriculture 
in Arkansas schools. Ten arillimetic problems are included. 

Notes on the conference on elementary soil teaching, held at Ivcxington, 
Ky., jlune, 1020, F. E. Kakhakeb (.Jour. Anier. Soc. Agrou., 12 (1920), No. 
6-7, pp. 211--2Vi; Soil Sei.y 10 (1920), No. 8, p. 247 ).— At this conference (B. S. 
R., 43. p. 2f)9) a recommendation was adopted that tlie first or elementary soils 
work in colleges should be given in a uniform general course, known as the 
“ principles of soil munagemenl,” dealing largely with the scieutitic principles 
underlying the su(*cessful xnanagenienl of soils with such practical application 
as good teacliing and local conditions demand. This course, carrying approxi- 
mately five semester hours’ cretlit, should he retiuired of all agricultural stu- 
dents in the soplu)more year when practicable. The subject matter should be 
presented in well correlated lecture, recitation, and laboratory work, at least 
three-fifths of the time being devoteil to the h^ctures and recitations. It was 
found desirable that a standard textbook be used. A suggested general out- 
line of laboratory exercises, covering one semester hour’s time, is given in which 
the common stock exercises as well as exercises involving mainly quantitative 
work are largely omitted if the laboratory work is confined to one credit hour 
a week. 

An outline of an undergraduate course In grain grading, J. B. Wentz 
(Jour, Atner. Soc. Agron.y 12 (1920) y No. 6-7 y pp. 198-204. pi. D - — An outline 
is given of a course in grain grading according to the Federal standards, in- 
cluding two lectures and one 3-hour laboratorj^ period a week, as offered in the 
winter semester at the University of Maryland. Direction sheets for grading 
are included. 

[How teachers may use certain Farmers’ Bulletins], P. A. Mebriix (U. 8. 
Dept. Agr.y Dept. Circs. 156 {1921)t pp. 6; 157, pp. 8; 158, pp. 8; 759, pp. 7, fig. 
i).— These circulars offer suggestioas to teachers, especially in rural ele- 
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nientaiy schools, on the method of using the subject matter contained in 
B’anners' Bulletins Nos. 1175, Better Beed Corn (E. S. B., 44, p. 230) ; 1148, 
Oowpeas: Culture and Varieties (E. S. B., 44, p. 36) ; 1126, Forage for the Cotton 
Belt (E. S. R., 43, p. 638) ; and 1121, Factors that Make for Success in Farming 
in the South (E. S. K.. 44, p. 80). 

How teachers may uso Farmers’ Bulletin 1087: Beautifying the farm* 
stead, C. H. Schopmeyeb (77. Dept, Agr,, Dept, Oira. 155 (1921), pp. 6). — 
Suggestions are offered to teachers, especially In rural elementary schools, on 
the method of using the information contained in Farmers* Bulletin 1087 (E. S. 
B., 42, p. 838). 

Some studies of children’s interests in science materials, C. W. Finugt 
(Bchool Sci, and Math,, 21 (1921), No. 1, pp. l-2i, figs. 17). — This Is a report 
on the methods of experimental procedure and results of studies conducted in 
the schools of six cities and in seven rural schools to obtain data giving evi- 
dence regarding the interest of children in grades one to eight. Inclusive, in 
(1) animals and (2) plants, animals, and physical idienomena. 

The continuation and professional training of farmers’ daughters, Hin- 
RiCHs (Land und Frau, Jf (1920), No. S9, pp. 309, 310, figs. 2). — A des^ ription Is 
given of a plan of instruction in agriculture and home economics for girls, con- 
ducted from the middle of April to August 14 at an agricultural winter school for 
boys. 

Suggestions for organization and conduct of classes of home economics 
education in evening and pail-time schools in Ohio, T. K. Kauffman (Ohio 
Bd, Ed. Vocat. Home Eton. BuL 1 (1920), pp. 28). — ^These suggestions include 
outlines of unit courses in feeding and clothing the family, the health of the 
family, Including a study of sanitation and home nursing, care and welfare 
of children, und planning, furnishing, and managing the home. 

Home economics courses of study for junior high schools (U. S. Bur. 
Ed., Hame Ecoii. Circ. 9 (1920), pp. 14 ). — ^It is stated that the consensus of 
opinion is that In the first four years of the elementary school both boys and 
girls should be given progr(‘s.sive instruction in industrial arts, but that be- 
ginning with the fifth grade the work for boys and girls shouhl diverge. Courses 
are briefly outlined for girls in the fifth grade, consisting of simple food prepara- 
tion and housewifery, and in the sixth grade, of sewing, food preparation, and 
review of housewifery. Detailed suggestive outlines are given for required 
work in home economics, consisting of school and home projects, investigation 
reports, and recitations, in the seventh, eighth, and ninth gra<les, together with 
motives and time alJutment for school systems having the 6-3-3 plan and the 
8-4 plan. The subjecits include tlie care, selection, and making of clothing; 
meal preparation and service, food preservation, marketing, food study, and 
food accounts; home nursing and care of children; and a survey course giving 
the student a well-rounded concei>tion of the many studies contributing to 
worthy home membership. 

MISCELLAISTEOIIS. 

Annual Report of South Dakota Station, 1020 {tiouth Dakota Bta. HpU 
1920, pp. 31 ). — ^This contains a report by the director on the organization, work, 
and publications of the station, a financial statement for the fiscal year ended 
June 30, 1920, and departmental reports. The cxt)ei4 mental work recorded is 
for the most part abstracted elsewhere in this issue. 

Monthly bulletin of the Western Washington Substation (Washington 
Bta., West. Wash. 8lta. Mo. Bui, 8 (1921), No. 10, pp. U5--m, figs. 9). —In addi- 
tion to articles abstracted elsewhere in this issue, this number contains a brief 
article entitled The Dairyman and Falling Prices, by H. E. McNatt. 



NOTES 


California University. — Funds provided by tbe proree<is of tbe Horgan 
estate, recently bt'qiiejUlied to the university as previously noted (E. S. K., 43, 
p. 599) hav^ enabled tbe oollogf* of agrieulturo to olTei* three assistantships for 
research In agrkulture. These positions are to carry a corapensation of $600 
per annum, and the work is to he done at Ibivis. Candidates nnist be regis- 
trants for advanced degrees, and aside from such graduate work will devote full 
time to the problem assigned for investigation. 

Waitin’ L. Howard, in charge of the Heclduous Fruit Station at Mountain 
View, has b(‘en grantinl a year s leave of absence to make a study in France, 
Italy, Spain, and England of root stocks for deciduous fruits. 

l>clawai*e University. — ^Hy act of the legislature the name of Delaware 
College has been chaugi^l to the University of Delaware. 

Louisiana Stations. - R. W. Axt has been appointed assistant horticulturist 
at the Stat(‘ Station. 

Massacliiisetts College. — ^"Phe first student conferen(*e of the International 
Association for AinuMdlural Missions was held at coHege Ajiril 8 to 10, 
with an attendan<*e o1 ovi^r KK) delegates, reprosen ting twenty colleges, theo- 
logical schools, and other institutions of leaiaiing, mainly from New England, 
Nev> York, and rennsylvania. The sfa-akers include^:! numerous missionaries 
from all over lh(‘ world, r(*prosentati\es from mission boards, and others. 
Various pliases of the subjt'ct w(’re considered, with spe(‘inl stress on the grow- 
ing importance of agricultural missionary work and the nwessity of adequate 
training for workers in lliis held. In connection with the conference, the part 
played by PiX'Sident Clark. Professor Rrooks, and other members of the college 
faculty in the founding of the hrst agricultural college in .lapan was referred to, 
as well as the recent establishment of a siKN ial 2-year coiirs(» for the training 
of agricultural missionaries. 

J^oine idea of the growing imi>ortance of agricultural missions is afforded by 
the report that no fewer than 231 mission stations now opiu'ate farms. Some 
of these are of considerable size, the Preshyteriuus owning one farm of 10,000 
acres and another of 12,000 acn^s in Brazil. Likewise the Methodists have one 
farm of 2,(XKi acres in Africa and have just acquired anotluM’ of 12,000 acres, 
ns well as a farm of 4(K) acres in France to demonstrate American agricxiltural 
machinery and stock raising methods. 

A somewhat novel seminar was held at Hit' college from April 25 to May 6, 
in charge of Dr. William A. Orton of the Bureau of Plant Industry, U. S. 
Department of Agriculture, and participated in by members of the horti- 
cultural staff, teachers, i*esearch men, and extension stKHdal ists. The general 
topic of the lectures was The Interrelations of Hurticulture and Pathology. 
The lectures and discussions covered a wide range, including such topics as 
transit and market spoilage of horticultural products, horticuHtiral aspects of 
the control of disease by diet, the biological basis of plant quarantine, U. S. 
plant quarantines and their effects on American horticulture, plant problems 
of tlie Tropics, disease resistance in plants, Inspetdlon and certification as an aid 
to seed and plant improvement, and the organization and upbuilding of 
American horticulture. 
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Montana Collojfc and Station* — V. V. Oardon, head of the department of 
agronomy of the college and agronomist of the station, hfis resigned effective 
July 3 to become head of the School of Agriculture at Cedar City, Utah. 

INew Hampshire Station. — The lirst State appropriation for the station has 
just been made by the legislature, $5,000 being provided for the year 1921-22 
and $7,tKK) for the following year. 

Korth Carolina College. — The first course in cotton grading for farmers and 
others was held at the college from January 20 to February 3. The course 
included lour hours’ practice work daily in cotton grading, as well as lectures 
on varieties, methods of improving jield by seed selection, and the proper 
fertilization of cotton grown in different sections, 

Ohio State University.— A Plant Institute has be<‘n organized in the College 
of Agriculture to promote research. A series of plats ha\e been laid out for 
continuous experiments, and it is planned to develop in connection with these 
certain features of cooperative work involving a number of different depart- 
ments included in the institute. 

Oklahoma OoUege. — President J. W. Cantwell resigned about April 1 and 
will be succeeded at the end of the college year by I>r. James Burnett Eskrhige, 
president of tlie Southwestern State Normal School at AVeathorford, Okla., 
for the T>ast six years. 

Uoiinsylvania College. — K. A. Dutcher, ossocintt' profe^ssor of agricultural 
biochemistry and head of the animal nutrition section of the Minnesota Unl- 
versit.v and Station, has been appointed professor of cheiulcal agriculture 
beginning July 1. Other appointments include I*. L. Sanford as assistant pro- 
fessor of poultry iiusbandry extension, beginning April 1; and Dr. H. E. 
Thomas as assistant professor of botany, beginning July 1. 

Teunesseo University. — The legislatux’e has restored the half mill tax for 
the benetit of the university, this supplanting a sliding scale tax rate adopted 
in 3919, Tlie exact amount of funds available are contingent upon the property 
assessment, hut beginning with July, 3922, financial conditions are exjxected 
to be considerably improved. 

A special feature of the 192 J commencement is to be the dedientiem of the two 
newly completed buildings. One of these is Ayres Hall, the imposing liberal 
arts building named in lionor of former President Brown Ayres. This building 
is to be dedicated June 7, with an address by Dr, V. Olaxton, V. S. Commis- 
sioner of Education, The other building is tlie three-story agricultural build- 
ing, which is to be dedicated June 6 with an address by I’resident W. O. 
Thompson of Oliio State University and a series of conferences on agricultural, 
home, and sricial welfjire, the press, the professions, banking, industry, and 
civil administration for the formulation of a constructive educational program 
for the State. 

Wisconsin ITnlvorsjty and Htatiou. — In order to facilitate the work con- 
nected with “drhiug back the brush line” in the cut-over regions, the college 
of agriculture has appointed A. C. Fiedler as extension specialist in land clear- 
ing. Several county clearing associations have aln^ady been organized, and 
indications are that a larger acreage than ever before will be cleared of 
Stumps during 3021. 

D. S. Bullo<‘k, assistant professor of animal husbandry, has resigned to be- 
come field representative of the Bureau of Markets, U. S. Department of Agri- 
culture, in South America. J. 11. Kolb has l>een appointed instructor in agri- 
cultural economics and assistant agricultural economist ; H, n, Sommer, assist- 
ant professor of dairy husbandry; and L. C. Thompson, instructor In dairy 
husbandry, 
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The effect on the experiment stations of the type of organization 
which is being developed at the agricultural colleges is a matter de- 
serving cionsideration. There are some indications that unless care 
is observed it may react unfavorably on the progress of agricultural 
research and on the attractiveness of positions in that field. While 
this is unintentional, cxpt*rience has already shown that if carried out 
too rigidly such !in oiganization is in danger of subordinating the 
station forces and unduly restricting their freedom and their out- 
look. This is a condition which every instihition will wish to guard 
against, since researcli needs to be .stimulated by an atmosphere of 
freedom, tlie dovelo})ment of individual initiative, and the opimrtu- 
nity for growth. 

There is a tendency at [iresent to lay much stress on organization, 
to develop systems and standardize plans, and to extend these 
throughout the institution. It is usually expressed in the bringing 
together of all activities in a given field to form large subject matter 
departments — the grouping of all the forces for teaching, research, 
and extension in such departments, under heads clothed wdth con- 
siderable administrative I'csponsibility, who rejiresent the depart- 
ments in the college organization. The strength and the activities 
of such individual departments are largely in the hands of their re- 
spective head.s, and in practice progress dejrends upon their breadth 
of training, their interests, and their attitude toward the different 
types of work. 

Within these depai'tments are often subdivisions, each with its sub- 
head, as in the case of the department of animal husbandry with its 
divisions for beef cattle, swine, sheep, poultry, etc. And under these 
heads and subheads are the specialists and experts engaged in re- 
search, teaching, extension, etc. Sometimes these heads and sub- 
heads are themselve.s ranked as the leading experts, with the other 
members us associates or assistants. The latter may therefore be 
quite remote from those in authority and far down the line in 
seniority, especially in case of large departments. 

The groujung of the personnel by subjects has much to commend 
it. It insures close association and intercourse between the workers in 
different divisions of the s^me group, and it provides for an orderly 
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management of the department as a whole. It serves to coordinate 
the work and the teaching in that subject, and enables it to be handled 
as a unit as far as may be desirable. It is looked upon as a simplifica- 
tion of organization. 

But there is a tendency to magnify these administrative positions, 
to build large departments, to enlarge the authority and responsibili- 
ties, and to exercise more than general control over the personnel as 
well as the direction of the dej^artmenl as a whole. The organization 
thus becomes a rigid one, with little elasticity or latitude in case of 
individuals, and with the research men merged with the others irre- 
spective of the grade of their work. Seniority becomes fixed, ap- 
pointments are made largely in accordance with it, atul advancement 
may depend on position in the grou]> rather than on rating in the 
station force. Such consofiuences are, of course, unfavorable and 
affect the station in no small degree. 

In a large institution a close organization by departments may 
place the experts in a relatively subordinate position, not wholly con- 
sistent with their advanced training or the (‘lass of work they are en- 
gaged upon. In a small institution, on the other hand, it makes the 
contrasts even sharper. It fre(iuently has the eff(M*t of deviating one 
man above another, more often, perhaps, the college man over the one 
who is primarily an investigator, where the positions have heretofore 
been coordinate, because the former is more likely to be suited to 
general administration of a department. Not only the salary of the 
station worker is affected by this, but his position in the college and 
his prospe(‘t&. 

In the strictly agricultural branches department heads are often 
not primarily investigators or especially interested in that line, and 
they are not selected because of jieeuliar ability to lead or stimulate 
that type of activity. They are quite as likely to be chosen because 
of their fitness to meet the special needs of the college as a whole — 
to build np strong departments, to make the teacliing popular and 
effective, to develop interest in their subjects in the State, and to 
make a favorable impression when they go before the public. In 
fact, the work and the tastes of an outstanding investigator are 
quite likely not to fit him for the manifold duties of a department 
head. 

The effect of this type of organization carried out rigidly is to 
emphasize administration, and to lead to the feeling that the outlook 
and the rewards lie in that field. Placing it above creative ability 
in research implies a lack of appreciation of the latter as a primary 
function of an institution of learning, a failure to accord it and its 
votaries the honor and reward they might expect. It may be misin^ 
terpreted to reflect a popular feeling that administration calls for a 
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special type of ability, that teaching is the essential function, while 
research is more or less ornamental. The effect is to put a premium 
on a grade of ability which is less rare and less exacting than that 
for research, and one which is frequently not present in the best type 
of investigator. 

A case in point which may be cited is that of a relatively small 
institution in which the station work in animal husbandry has of late 
been separate from that of the college, with its own specialist, and 
has involved two main lines of inquiry, each calling for special equip- 
ment and stock. Both of these lines are quite technical in character. 
They have made important jirogress, and the conditions surrounding 
them have been well-nigh ideal frc>m the standpoint of investigation. 
The grade of work has been highly creditable to the station and to 
the college with which it was connected. Nothing comparable with 
it was carried on prior to the time when the separation was made. 

Kecently, however, a plan has been <leveloped by the college 
aulhorities for comliining teaching and resean h in that department 
under a single administrative head, with the result that the station 
ex}>ert will no longer be coordinate but subordinate to his colleague 
who becomes head of the department. Ilis position is made less 
attractive from the standpoint of rank and general outlook, and the 
continuance of highly important lines of research is endangered. 
The eluuige results from the carrying out of an organization ideal, 
without due consideration of its effects. 

To sacrifice the interests of the experiment station to such an ideal 
may he to overlook the greater interest in the ]>ursiiit of a scheme 
which is im}>racticable for the place and time. It may be a case of 
rigidly enforcing a plan which greater consideration would allow 
exceptions to in specific cases. The advantage may not offset the 
evident disad\aiitage. 

It is desirable to free research men from large administrative duties 
as much as possible, in the same way that it is to relieve them of 
various interruptions and obligations in the college. But there 
should be no suggestion that position and opportunity lie in that 
field and not in research. The opportunity in research needs rather 
to be emphasized, and them is no reason why it may not be. It needs 
more effort at present to attract and hold men in that line than in 
any other. 

Equally, the college should be able to utilize a man’s services in the 
channel to which he is best suited. But in doing so it ought to be 
able to extend opportunity which wdll encourage the individual to 
his best efforts and to growth. To cut itself off from doing this by 
an inelastic plan of organization is to work to its own ultimate dis- 
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Manifestlj, every consideration suggests that the station work and 
the station personnel should stand in no secondary position in the 
institution. Unless the scheme of departmental organization takes 
account of the high qualifications of the station specialist and leaves 
the way open for the recognition of rank and ability, it will deprive 
station positions of much of their attractiveness and men will be 
discouraged from preparing themselves for that field. It will fur- 
ther hamper the widely advocated plan of differentiation of duties, 
with the provision of specialists to give themselves mainly or wholly 
to research. 

The organization by departments, with the chief administrative 
officer standing at the head of the station work, as is often the case, 
fills the first place in that field, whether or not the department head 
is very active in research. It thus has a tendency to subordinate all 
the other workers in that line, placing distinct limits on the outlook 
and the possibility of independence in research. Carried out rigidly, 
it does not make for the development of a strong self-reliant group 
of investigators. It contributes to the lack of permanence, for under 
it the only prospect for growth in position is change to another 
institution. 

Furthermore, the segregation of the work on the basis of the kind 
of animal, rather than the problem, tends to encourage the ordinary 
conventional feeding experiments, rather than fundamental nutri- 
tion studies whic-h apply to animals without regard to class. Such 
a grouping of workers and equipment may also fail to make pro- 
vision for special types of workers and special facilities which are 
needed by the station. 

It is by no means necessjiry that the station facilities should be 
merged with those of the college as a whole. There is no logical 
reason for this now that research has reached a point wdiere it re- 
quires special equipment, more refined conditions, and special care in 
conduct, as compared with the other farm operations of the institu- 
tion. On the other Iiand, the station very often needs its own equip- 
ment in the laboratory, field, greenhouse, and stable, and it needs 
forces to work under its immediate direction. 

Research of the advanced type such as is now needed will call for a 
type of more severely trained and selected investigators than much 
of the work of the past. It will require the retaining of the best 
and the encouragement of others properly qualified, through provi- 
sions which are attractive and promise reward in position and ad- 
vancement as well as in salary. To quote from the director of the 
Rothamsted Station, ‘‘ no research station could be run successfully 
on the principal of the survival of the unfit; the best men must be 
retained;” and as Sir Daniel Hall has declared, ^4t is no good 
entrusting so complex and difficult a matter as investigatioii of aa 
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agricultural character to any but the best minds. To attract these 
and to stimulate and hold them as they develop in ability requires 
emphasis on the opportunity and the prospects in an agricultural re- 
search career.” 

The forming of departmental groups need not necessarily imply 
that the direction and the prospec^t of the research workers is fixed 
by it, or that their rank is determined by that affiliation. As far as 
they are charged exclusively with station duties they are responsible 
to the station organization and to the director. In that connection 
they will naturally be graded on the character of their work, its in- 
dividuality, and the degree of independen(‘c with which it is con- 
ducted. For administrative purposes the station is the stronger bond, 
and it may properly be the stronger organization in most respects. 
In some of the large universities, for example, the departmental or- 
ganization is a rather loose one, the head being in tlie nature of a 
chairmanship wdiich may rotate among the members of the depart- 
ment. 

The necessity is obvious of developing a larger pn)portion of the 
station force with freedom from burdensome college duties. There 
is no reason why this sliould not be the case with some of the lead- 
ing experts on the staff. But it wull call for deserved recognition 
in the college organization. It should be quite as possible for the 
person engaged exclusively in station work to attain the rank of 
full professor as one who teaches. Indeed, in some universities the 
research professorship is placed at the apex of the organization, in 
recognition of the paramount position of research. 

The man of research has invested his life and his talents in re- 
search. He does not expect large pecuniary dividends, but reward 
which is measured to some extent in other terms. JBeputation which 
is earned and recognition wdiich is ftwly accorded are tvro im- 
portant expressions of this reward. He has no desire to be pam- 
pered and no expectation that he will be given special privileges, 
but he wishes to be understood, to feel that his work and position 
are being considered in their rightful relations to the other func- 
tions of the institution. He desires to have large things expected 
of him — ^this puts him on his mettle; and he asks only opportunity 
to rise by his own efforts and in pi*oportion to his merits. The 
measure of his success and the promise it holds out for a satisfying 
career will have a large influence on those who may be looking to- 
ward it. 

It has been said that gienius is the capacity for taking infinite pains. 
While this will not be accepted as a complete definition, it has ref- 
erence to a quality which is of more significance than is sometimes 
aa*orded it, a quality which goes a long way toward making possible 
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the product which is hailed as one of genius. It will be recognised 
as a peculiarly essential attribute in research. 

In accepting a discovery the general public fails to realize the 
processes by which it has been accomplished or what it has entailed. 
This frequently leads to the inference that it represents a particu- 
larly bold stroke of originality, quite unaccounted for by the ordi- 
nary processes ; that it is due to a peculiar power which enables dis- 
coveries to be evolved spontaneously, as it were, out of the iiurer con- 
sciousness or through divination, or at least by some sort of short- 
cut process. Such a view is likely to be taken also by those not 
thoroughly familiar with the methods by which knowledge is ad- 
vanced, and even within the ranks of inve.stigators there is sometimes 
a suggestion that dependence does not rest wholly on disclosing the 
bare facts. 

While recognizing the existence of extraordinary mental capacity 
and the exhibition of uncommon native power in researc*h, it is well 
understood that brilliant advances usually trace back to a long line 
of painstaking inquiry, either by the author himself or others in that 
field. Beyond certain brilliance of conception and imagination, the 
peculiar power attributed to genius in the majority of cases re- 
solves itself into the orderly, purposeful collection of data and clear 
thinking with reference to their intciqjretation. The range of such 
ability is manifestly a wide one, and it is more pronounced in some 
than in others; but real “genius ” is relatively rare, and for most per- 
sons, the great rank and file, capacity for discovery and accomplish- 
ment rests on the more prosaic basis of hard work. 

Far from being discouraging, this is heartening because it gives 
encouragement to the average worker. To him success may come if 
he is content to do the small things well, to select a subject and hold 
to it, casting aside for the time being other suggestions that lead into 
side lines, and discriminating in the kind of data to be brought to- 
gether for his purpose. 

Because a person is painstaking and patient does not signify that 
he will display genius or do notable things. On the other hand, be- 
cause some one of unusual mental powers enters upon the investiga- 
tion of a subject, it does not follow that discovery will result if 
other essential qualities are omitted. Genius can not take the place 
of painstaking and discriminating effort, and on the other hand, 
experiments and observations alone may not suffice to solve the com- 
plex questions presented in a subject like agriculture. Head and 
hand must work together to give direction and effectiveness as well 
as the proper scope and accuracy — ^to guide the accumulation of evi- 
dfloce. This means taking pains to a purpose, and it is the most 
hdpful short cut that most persons may employ. 
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The vision and imag:ination applied in original inquiry are the 
means of supplying the plan and looking forward to sec what may 
1)0 expected* Perhaps this is where special genius for investigation 
is most often cUsi)layed. 

It was long a popular belief that the invCvStigator should studiously 
refrain from anticipating his results or going boyoiid tlie observed 
facts. This was expressed in the early days of agricultural investi- 
gation by the theory that preconceived notions should l>e avoided. 
It was thought by many to be highly uiis(‘ientilic to look ahead to 
what the results of experiment might show, since to do so might 
lead to the <lftngcr of bias in observation and interpretation. The 
implication was that the exi>erimenter’s mind was to be devoid of 
any theoretical notion or fixed idea — that he was putting the ques- 
tion to nature and w’ould let nature answer through the experiments. 

But, obviously, if we put the question to the soil or the plant or 
animal it must be so framed as to give a cUwir, intelligible answer, 
one which will not* be misinterpreted. The conditions under which 
tlie experiments are ma<le must he well defined and controlhMl, for 
the experiments themselves are only means to an cud an<l contribute 
in propoHion as (hey are conipetent to add accurate and reliable 
facts. Tlio results may easily be misconstrued unless they are 
giiarde<l, and they may turn out to Im? inadequate or inc^mipetent to 
the needs of the case*. This has often proved to be true, and it is a 
special reason for critical study of the data as they are secured, 
instead of allowing them to ac'cnmulate for <*onsideral>le periods. 

Data are derived for use, either directly or indirectly. The man- 
ner in whicli they are used detc'rmines their value for the time being, 
but what they <Usclose or suggest depends to considerable extent on 
the |>ersoual e<juation. Observations and experiments are them- 
selves sometimes mistaken for research, whereas they are the build- 
ing blocks of whii‘h it is constructexl, and it is what is put into them 
in the way of design tliat makes them part of a live and aggressive 
effort. 

After the general background has betui secured, every const ruc- 
tiv^e experiment looks ahejul, is a conscious attempt to ]>rove or dis- 
prove a suggestion, and in more involved invest igat ion is purposely 
designed to test a theory or hypothesis. There is no occasion, there- 
fore, to fear the effects of preconceived notions, but on the contrary, 
such a projection of ideas in making experiments is a part of the 
process of research. 

Progress rests upon the establishment of facts, b\it as Huxley has 
said, ^Hhose who refuse to go beyond fact rarely get as far as fact’'; 
and he shows that all students of the history of science know that 
almost every step has been made by an ^‘anticipation of nature,” 
50157*— 21 2 
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that is, “ by the invention of hypotheses which, althongh verifiable, 
often had very little foundation to start with, and not infrequently 
in spite of a long career of usefulness turned out to be wholly 
erroneous in the long run.” 

While, therefore, success in research depends on painstaking ex- 
periments and observations, their adaptation to meet the changing 
needs as the work advances is quite as important as their accuracy. 
Though such experiments may be long continued, they deserve to be 
critically studied both as to what they disclose and what added steps 
they suggest. This prevents indiscriminate effort, or the continu- 
ance of experiments which have failed to be productive of now facts 
or ideas. 

Although the hypothesis plays such an essential part in the pains- 
taking process of research, it is speculative, a product of imagination 
and theorizing. In reference to this Dr. L. II. Bailey points out in 
one of his essays that “ a lively imagination is indisi)ensablc in per- 
sons of the best attainments in science; it is necessary only that the 
imagination be regulated and trained.” And he adds that. ‘‘ all 
great engineers, chemists, physiologists, })hysicists, work in the realm 
of imagination, imagination that projects the unknown from the 
known. Almost do we think that the Eocntgeu ray, the wireless 
telegraph, the analysis of the light of the stars, the senim control 
of disease, are pro<lucts of what we might call pure fancy.” It is 
in this realm of fancy that what is popularly regarded as genius 
is most often expressed. 

Constructive research, therefore, depends on a continued influx of 
new ideas, a development of the point of view, a more intimate in- 
sight into the problem. It depends on originality in the progressive 
planning of experiments, so that advance may be made with the 
least amount of lost motion or unnecessary effort. Unless this course 
is followed, experiments become stereotyped, lose direction, become 
purely subjective. They cease to contribute directly to research or 
to be a profitable means of advance. They end in comparisons, in- 
stead of going beyond themselves in the attempt to replace empirical 
fact with scientific truth. 

Experimental inquiry is as much a matter of method as of reason- 
ing, of plan as of e.xecution. All are part of what is involved in 
the taking of infinite pains. Guided by imagination they enable the 
product which is popularly accorded the stamp of genius. 
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AOEICULTURAL CHEMISTRY— AGEOTECHNY. 

Some proteins from the mung bean, Phaseolus anreus Roxburgh, 0. 0. 
Johns and H. C. Waterman {Jour. BioL Chcm., ^ {1920), No, 2, pp. 3d3-Ji7)*— 
The authors report a study of the proteins of the mung bean (P. auretts) by a 
procedure similar to that previously noted (E. S. H., 48, p. 410). 

The mung bean was foun<J to contain about 21.74 per cent of protein. A 
yield of about 10 per cent of protein calculated on the dry weight of the meal 
used was obtained from the finely ground seed l)y extraction witli 20 volumes 
of 5 per cent NaCl solution. A very small yield of albumin (0.05 i)er cent) 
was obtained by coagulation. By fractional precipitation of the extract with 
aminoiiliiin sulphate a- and j9-glohulins were ohluined to the extent of 0.35 
and 5,75 per cent, resi)eclively, of the dry material extracted. The percentages 
of tlie basic amino acids in the two globulins, as determined by the Van Slyke 
method, are given in tiie following table : 

Basic amino adds in ihc mung-bran globulins. 


AinJiio acid. 

a— Globulin. 

I 0 — Globulin. 

I 

II 

1 

11 

m 


Per cent 

Per eenL 

Percent 

Per cent. 

Percent. 

Cystln 

1 44 

1.53 

0.00 

0.00 

0.00 

Arp:inin 

5 14 

5.11 

7 54 

7.53 

7.62 

TTtetidin. 

3 20 

8.35 

1 97 

2.1H 

2.04 

Lysin 

() 07 

0 09 

9 07 

8 96 

9.84 


Hydrolysis of the globulin of the coconut. Cocos niicifera, D. B. Jones 
and 0. O. Johns (dour. Biol Chem., {1920), No. 2, pp. 29t-S01).— In this 
study a departure was made iu the usual order oi procedure in llu" analysis of 
the hydrolysis products of proteins, tlie various steps enifdo.\(;d bi’ing as follows; 
“Removal of the hexone bases with phostfiiotnngstic luiil, separation of mosrt 
of the glutaminic acid as the hydrochlorld, prmpitation of the remaining 
dibasic amino acids- as their calcium salts, extraction of proliii and peptid 
anhydrids with absolute alcohol, and esterification of tlio remaining amino 
acids by means of the lead salt method of Foreman [K. S. K., 48, p. 202].“ 
The following values were obtalne<i: Glycin trace, alaniu 4.11 per cent, valin 
3.57, length 5.96, prolln 2.85, pluinylalanlu 2.05, aspartic acid 3.88, glutarainic 
acid 18.69, serin 1.41, and leueyl valin aiihydrid 0.14 per cent. 

By using the highest percentages obtained from this and the analysis reported 
In the preceding paper and adding the values for basic amino acids as reported 
in a previous paper by Johns ct al. (K. S. R., 40, p. 502), the identified and 
determined hydrolysis products of the coconut globulin total 78.15 per cent. 
This is thought to be among the highest figures thus far obtained in the 
analyses of the hydrolysis products of protein. 
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Borne amino aokls from the globulin of the coconut as determined by the 
butyl alcohol extraction method of Dakin, C. O. Johns and D. B. Jones 
{Jour, nioh Chem., ^7/ {1020), No. 2, pp. 283’-'290). — Coconut globulin, prepared 
as described in a previous contribution from Ibe Bureau of Chemistry, U. S. 
Department of Agriculture (E. S. K., 40, p. 502), was subjected after hydrolysis 
to butyl alcohol extraction according to the method of Dakin (E. S. R., 40, p. 
611) after removal of the <Iiamii)o acids and most of the glutarainic acid, and 
determinations were made of the amino acids remaining in the aqueous solu- 
tion, Tlie following values were found: Glutaminic acid 19.07, aspartic acid 
6.12, alanln 2.07, and serin 1.70 per cent. No hydroxyglutnminic acid or glycin 
could l>e detected. From the amino acids extracted by the butyl alcohol 5.54 
per cent of prolin and 0.64 per cent of leucylvalin anbydrid were isolated. 

I>ihydroxyphenylalanln, a constituent of the velvet bean, E. R. MinLES 
{Jour. liiol. Chom.. f/Jf {1920), No. 2, pp. 481-Ji86). — ^The author, at the Alabama 
College Experiment Station, has extracted from the powdered seed of the Early 
Speckled or Georgia velvet bean, by method^ similar to that described by Tor- 
qnatl (E S. K., 52, ]\ 112), a crystalline substance conforming in its properties 
10 3~4-dibydroxyphen.vlalnnin. Most of the reactions given by this substance 
were also given by tb(‘ aqueous extracts of 20 varieties of velvet beans f»btained 
from the Alabama, Georgia, ami Florida Stations. Seeds from several species 
of other genera of the family Deguminosje were tested in the same way with 
negative results. The conclusion is drawn that this amino acid is a character- 
istic const! tiumt of the seeds of plants of the genus Stizolobinm. 

Attention is called to the fact that this substance is closely related to adre- 
nalin, ami that it Is probable that long continued feeding of velvet beans might 
cause harmful n'sults. 

Amino acids of gelatin, IT. D. Dakin {Jour. Biol. Chmn„ J^Jf {1920), No. 2, 
pp. //99S29, fii). 1). — This is a detailed report of an investigation of the hydrol- 
ysis products of gelatin by the butyl alcohol c^xtraction method previously 
noted (E. S. R., 40, p. Oil). The quantitative results obtained were as follows: 
Glycin 25.5 per cent, alanin 8.7, aminobulyric acid none, valin none, isoJeucin 
none, loiicin 7.1, serin 0.4, pbenylalanin 1.4, tyrosin 0.01, prolin 0 . 5 , bydroxyprolin 
34.1, aspartic acid 3.4, glutamic acid 5.8, hydroxyglulamic acid none, histidin 
0.9, arginin 8.2, lysiu 5.0, and ammonia 0.4 per cent. To this could be added 
considerable amounts of serin and possibly allied substances which could not 
be separated from the bydroxyprolin and some unidentified sulphur derivatives. 

In tlio course of the analysis two new substances were isolated, 7 -liydroxy- 
prolylprolin anbydrid and ina<*tive prolin hydautoin. The preparation and 
chemical characteristics of these substances are described. 

Certain factors that inlhience acetone production by Bacillus acetoothyli- 
cuin, C. F. AKzuEiuiKu, \V. H. I’etisuson, and K. B. Fhkd {Jour. Biol. Chew., 44 
{1920), No. 2, pp. 405 - 479 , figs, 2). — ^An extensive study is reported of the prod- 
ucts foriiHul, the factors intiueucing the end products, and tlie relation of these 
l)r<jducts to om* another in the production of acetone by B. acetoethylicum, a 
study of the biochemistry of which by Northrop el al. has been previously noted 
(E. S. R., 41, p. 415). 

Glucose, sucrose, potato starch, and xylose in 2 per cent solution in a 0.5 
per cent p<*ptone, 0.1 per cent dipotassium’ phosphate medium were fermented 
with tlic production of acetic, formic, and lactic acids, ethyl alcohol, acetone, 
and carbon dioxid. From 75 to 80 per cent of the carbohydrate was fermented 
within from 10 to 15 days. The reaction of the medium was found to have a 
very marked effect upon the products fanned. The optimum reaction for acetone 
with the production of acetic, formic, and lactic acids, ethyl alcohol, acetone, 
production was at pH — 5.8 to pH = 6. At a reaction of about pH = 8 large 
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amounts of volatile acids were formed with corresi)ondlngly small amounts of 
alcohol and acetone. The volatile acids were composed of about 45 per cent 
formic and 55 per cent acetic acid. Small jirnounts of nonvolatile lactic acid 
were also produced. Ethyl alcohol, with traces of some higher alcohols, was 
produced In amounts varying from 8 to 25 per cent, depending upon the reaction. 

“Potato starch medium when inoculated with B. acetoethyliciun is first lique- 
fied and then goes through a process of hydrolysis. No reducing sugars have 
been detected In a fermenting culture of this kind, (hiltures previously treated 
with toluene, or freed from organisms by flUratlon, also produced similar 
changes in a starch t'lediuiu. Traces of rediu'ing sugars were found, and a 
characteristic red color was always produc*e<l when treated with iodiii solution. 
The hydrolysis of starch into dextrin-like suh.siances indicates the liberation 
of enzyms by the bacterial cells which function as hydrolytic agents. The nega- 
tive tests for nxlucing sugar do not exclude the probability of their foriiiatiou 
during ba<*terial activity, for tbe sugars may be utilized by the organism as 
rapidly as they are formed.” 

Naphthalene sulfonic acids. — ^I, Rome cllfUcultly soluble salts of certain 
naphthalene sulfonic acids, J. A. Amklek {Jour, InduH. and Enffln. Cham,, IZ 
iinO), No. 11, pp. 10^t-m5). 

Napthalcno sulfonic acids. — Jl, A method for the qualitative detection 
of somc^ of the naphthalene sulfonic acids, .1. A. Amro.tj and E. T. WfiKHKV 
{Jour, Indufi. and Enahi. Chem., 12 {1920), No. //, pp. lO^ry-lOSy). 

A new instrument (microcolorlnu'tei* and nephcloineter) , A. Baudoiun 
and H. {Compt. Rend. Hoe. Biol. [Barh], HS' {1920), No. 15, pp, 602, 

(iOS).— The :ii)i>aratus (l(‘scribed i.s a reduction of tlie l)ubos('(| colorimeter to a 
size sultal»le for use in micio determinations. The cups liave a eapacity of 2 ce. 
and the an adjustment of 20 mm. The api>aratus can also bo used as a 
nephelometer or uItrapbotome(('r, and, by replacing the ocnilar with a small 
direct-vision spectros(*ope, can be transformed into a si)t*ctro.scor>e comparator, 

Dicyandiamid: A rapid, direct method for its determination in cyanamid 
and mixed fertilizers, K. N. Hauger {Jour. Indus, and Rnpin. Chem., 12 {1920), 
No. 11, pp. 1107--1111, figs. S). — A direct method of determining dicyandiamid 
( cyanoguanidin ) applicable to mixed fertilizers has IsHm developed following 
the discovery' that when a solution of silver pb'ratc* is ad<locl to a solulion of 
dicyandiamid tlie latter is quantltativeiy precipitated as a doubU‘ comi)ound 
having the formula C«IL(NO.s)3f>Ag.O,*IIjNh. This siibstance, to wliicli the name 
silver plcrate-mono-cyanoguaiiidin has been given, forms in small yedlow ('rystails, 
the exposed surfaces of which, when viewtMl iind(T the l(nv-pow<*r inicrosi*o])e, 
have the appearance of slightly oblique parallelograms with four lines drawn 
from th€» four corners and meeting at the cent(*r. Anotlier i)roperty which it is 
thouglit should prove usc*r\il in qualitative tests for di(*yandbimid is the forimi- 
tion of a gel quickly changing to crystals when siivcT T>lcrafe is addiMi to solu- 
tions of dicyandiamid containing tVoin 0.1 to 4 mg, per ciitnc centimeter. If the 
solution of dicyandiamid is more concentrated, a second double eompouiid, silver 
picrate-dicyanoguanidin, OoH 9 (N 02 ) 30 Ag. 2 r'Jl 4 NH, may lu; formtMl. C'yanumid 
and urea give no precipitates when their snlution.s an^ testc^d with silver jdcrate 
and thus do not interfere with the deterininatlon of dicyandiamid 

The technique of the proposed method as ai)plled to conirniTcial (*aloium 
cyanamid is essentially as follows: From 5 to 10 gm. of the subslan<*e is shaken 
with 800 cc. of water for from i to 1 hour. Dilute nitric a<*id is added until 
the mixture is slightly acid to litmus, then 75 cc. of 5 per cent silver nitrate 
solution, and the whole is made up to 500 cc. and filtered. For the analysis a 
100 or 200 cc. aliquot of the filtrate is treated in a beaker with 100 cc. of satu- 
rated picric acid solution. The mixture is stirred vigorously for 2 or 3 minutes 
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to prevent the formation of a gel and the beaker then placed In ice water for 
80 minutes, after which the precipitate is filtered on a weighed Gooch crucible 
provided with a thin pad of asbestos. Crystals adhering to the side of the 
beaker are washed out with a small amount of a saturated solution of pure 
silver picraie-mono-cyanoguanidin. After washing the preidpltate once or twice 
with a little ether it is dried in the oven for 30 minutes at 100®, cooled in the 
desiccator, and weighed. To the weight of the precipitate is added 0.(X)44 gm. 
for each 100 cc. of the solution from which the crystals were filtered. The total 
weight divided by 5 gives the quantity of dicyandiamid In the solution analysed. 

In determining the content of dicyandiamid in mixed fertilizers a 20 gm. 
sample is mixed with 50 cc, of water. To this are added 100 cc. of a saturated 
solution of barium nitrate and siifiicient saturated barium hydroxid to render 
the mixture alkaline to litmus. After agitating for 30 minutes the mixture Is 
made up to 500 (!C. and filtered through a fluted filter and the analysis made 
with a 2(X) cc. portion of the filtrate. 

Two methods for determining borax in mixed fertilizers compared, H. H. 
Hun {Virf/inia tita. Rpt. J019, pp. 28-S2 ). — The methods tested were those of 
Ross and Deemer (E. S. R., 42, p. 313) aiul of (Carpenter, Brecken ridge, and 
Magruder. In the latt<u* method the boron is Hberatt^d as methyl borate and 
the solution made alkaline with sodium hydroxid, (ivapornted and ignited, 
after which mannitol is a<lded and the solution neutralized with n/10 NaOH. 
This method was found unsatisfactory owing to losses during ignition, even on 
keeping the heat well below redness. 

The method of Ross and Deemer gave satisfacU)ry results with pure and mixed 
salts containing no organic matter, but with mixed fertilizers deterininatlona 
by different analysts gave widely varying results. By evaporating and Igniting 
the filtrate from the barium i>recipitate before titrntiou to destroy organic 
matter concordant results were obtained. 

“ It is believed that with certain slight modifications In the details of the 
procedure, this method will be of great value In the determination of borax In 
mineral salts and mixed fertilizers. Unless a better method of j)uriflcation of 
certain of the American potash salts used in fertilizer mixtures is sought, the 
ruling now in i)ractice relative to the quantity of borax allowed in these 
mixtures makes the determination of borax imperative.*' 

The determination of inorganic constituents of organic compounds, par- 
ticularly those containing phosphorus, J. Grossfelu Ztg ., 4 Jf { 1920 ), 

No. 45, pp. 285 , 286 ; ahfi. in Chetn. Ahs., U ( 1920 ), No. 17, pp. 2600 , At- 

tention is called to the difficulties In obtaining a satisfactory ash from organic 
substances cemtaining potassium phosi)hate and silica and also such compounds 
as lecithin and pliosphatids. For overcoming these difficulties, the author has 
found the addition of a known amount of a solution of magnesium acetate sat- 
isfactory. The solution is made by dissolving 50 gm. of magnesium in an excess 
of acetic acid and diluting to 1 liter. To determine the deduction to be made 
from the tish for the magnesium acetate added, 20 cc, of the solution is pipetted 
into a platinum dish, dried on the water bath a»d then in the oven at 100 to 
120® C., and w’eighod. In ash determinations of substances difficultly combusti- 
bl(' 5 gm. of the material is treated with 20 cc, of the magnesium acetate solu- 
tion, dried, heated, and ashed. Prom the weight of the asli is deducted the 
weight of ash obtained in the preliminary test. The analysis of the ash can 
be made by the u.suul melbods. 

In the case of lecithin or phosphatids the ash contains all of the phosphorna 
In the form of magnesium phosphate Mg 8 (P 04 ) 3 . On dissolving this ash In 
dilute HCl or lINOs the phosphorus can be determined by the moiybdic add 
method or In the form of magnesium pyrophosphate. 
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The determination of traces of bromin In organic mattert A. Damisns 
iVompt Amd. m, [Pari^l, (mO), No. 17, pp. ahs. in Chern. 

AbB., 15 (1921), No. 2, p. 219). — A method for the determination of bromin in 
organic matter is described which is said to permit the estimation of as little 
as 0.005 mg. of bromin in 10 cc. of solution. The method involves the oxidation 
of the dried material with potassium nitrate and sodium carbonate, extraction 
with water, and the determination of iodin in an aliquot of the extract. Chlorin 
and bromin are determined similarly in another portion, the bromin being esti- 
mated colorimetrlcally. 

The normal existence of clilortn and bromin in animal tissues, A. 

Damiens (Compt. Rend. Acad. Sci. [Paris], 171 (1920), No. 19, pp. 9S0-9S3).—- 
The method noted above has been applied to the estimation of bromin and chlorin 
in the blood arid various organs of different animals. Bromin was found in 
all the organs cxamint»ii except in certain castvs where the amount of material 
available was so small that tlie proportion of bromin did not exceed the limits, 
of exiiorirnental error. The ratio of bromin to chlorin in all the organs of a given 
animal was found t<» be practically constant, hut to vary with different animals. 
No accnrnnlation of bromin in the thyroid gland similar to the ateuuiulation of 
lodiir was found. 

Method for the quick and accurate estimation of the moisture content of 
fats and oils, H. flERTKi. (Vhcoi. Zip., (1920), No. 137, p. S5Jf ). — The method 
descrilu'd d('i)ends ii]M»n the fact that a definite amount of heat is involved when 
a mixture of (wo parts of water-free magneslnm sulphate and part of 
Kleselguhr Is treated with a detinile amount of water. The rise in temperature 
of a known amount of tli<i <»il to he tested when stirr<‘d with a dolinite amount 
of this mixture is thus a measure of the water contmit of tin* oil. 

Method of microchemioal research for certain constituents of essential 
oils, R. BAtJimv (M^iliode do Recherche M icrochhniquc pour CertaiuH Consii- 
tuanta dea Huilea EaacnticUea. PaHa: Vipot Frdrca, 1919. pp. ir)Jf, fujs. 55 ). — 
This thesis deals with the separation from essential oils ami the microscopic 
identiticatlon of metliyl anthranilate and the anthrariilate of iriethyl or the 
methyl esters of metliyl anthranilic and anthranilic acids. 

Detection and <*haracterizatlon of glucovse in vegetalde matter by a new 
biochemical procedure, E. Buituofelot and M. Bridel (Jour. Pharm. et Vhim., 
7. Her., 22 (1920), No. 6, pp. 209-215). — ^The method proposed is the reverse of 
the usual test for gliicosid with the use of emulsin. The juice is treated with 
methyl alcohol and emulsin and tlie presence of glucost‘ determinod by the 
formation of crystals of methyl glucosid, which is identified by its specific 
rotatory iK>w(»r. 

Contribution to the determination of sugar in urine; A rapid method, 
O. Mayer (Arch. Hyg., 88 (1919), No. 4, pp. 184-197). — The method descrllKid, 
which is an adajitation of Troininer’s qualitative test, is essentially as follows: 

To 10 cc. of urine in a graduated cylinder 10 cc. of a 15 per cent solution of 
NaOH is added and the volume made up to 50 cc. with water. The solution is 
titrated with a 2.5 per cent solution of pure OaSO* with gentle shaking until 
the resulting precipitate redissolves, leaving a slight hut persistent turbidity. 
Each cubic centimeter of the C 11 SO 4 solution use<l corresponds under these con- 
ditions to 01 per cent of dextrose. Tf the concentration (»f sugar is over 4 per 
cent only 5 cc. of the urine should be used, while If it contains less than 1 per cent 
20 cc, is recommended. 

Further studies lu the deterioration of sugars iii storage, N. Kopeioff, 
H. 2. E. Pkbkins, and C. J. Welcome (Jour. Agr. Research [U. 8.], 20 (1921), 
No. 8, pp. 6$7^53). — Previously, noted from another source (E. S. H., 44, p. 
115). 
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Palatable simp from aagar be^, O. E. Thoene (Ohia Sta. Mo. Bul^ S 
{1920), No. 11-^12, p. 294).--The process described by Ort and Withrow (B, S. 
R., 42, p. 507) for making sugar-beet sirup in the home is quoted, and attention 
is called to the fact that this process is adapted only to conditions in which the 
labor factor does not enter into the computation of cost. It is recommended, 
however, as a means of making small quantities of sirup where it might not be 
practicable to produce sirup from home-grown sorghum on account of lack of 
facilities for grinding the cane. 

Progress in the starch and fermentation industries during 1014 to 
1919, W. Laskowsky {Cheni. Ztg., U (1920), Nos. 72, pp. U1-44S; 73, pp. 4S1, 
452; 75, pp. 452, 453; 78, pp. 478, 4^9; 79, pp. 455-^489; 81, pp. 497^499; 82, pp. 
505, 506). — Following a discussion of the general state of the starch and fer- 
mentation intlustries In dilTerent (‘ountries during the period of the war, the 
author outlines briefly the principal contributions to special branches of these 
industries during this period. No literature references are Included. 

The history and development of the cottonseed oil industry in America^ 
D. Wesson (Anie?*. /m/. Chem, Engin. Trans., 12 (1919), pt. 2, pp. 13-38, figs. 
62). — An address delivered at the annual meeting of the American Institute of 
Chemical Eiiginec^rs al Savannah, Ga., on December 4, 1019. 

Fruit products (California Eta. Rpt. 1920, pp. 49-51). — ^The results of the 
study macU‘ by E. L. Overholser and W. V. Gruess on tiie cbemicnl processes 
Involved In the Hiilpburing of fruits, noted in the previous report (IQ. S. R., 42, 
p. 804), are suinmartol. 

It has been found that the darkening of fruits through drying Is caused by the 
union of oxygen from the organic peroxid in Uie fruit with the coloring matter 
of the fruit through the aid of tlie enzym oxidase, and that the sulphurous acid 
absorbed by the fruit during the process of sulj)huring prevents this darkening 
by union with the peroxid as well as by action on the coloring matter. Darken- 
ing may also l)e prevented by heating the fruit to 185“ F. or higher to destroy 
the p^ii’oxid or enzym or by the use of other reagents than SO*, among the possi- 
bilities being cane sugar, glucose, salt, and citric acid. 

The report also includes brief notes on a simple distillation njetliod for esti- 
mating the moisture content of dried fruits which has been found to be suffi- 
ciently accurate for factory control ; on the superiority in color, flavor, and 
general quality of jellies and preserves cooked in vacuo as compare<l to those 
cooked in an ojien kettle; and on the advantages of canning vegetables in 
brines slightly aeidifled with lemon juice, citric acid, or vinegar. A brief report 
is given of studies by Cruoss, Overholser, and S, A. Bjarnason on the storage of 
perishable fruits ai freezing temperatun^ (K. S. U., 41, p. 207). 

The preparation of marketable vinegar, F. E. Rice (N. T, Agr. Col. (Cor- 
nell) Exi. Uul. 40 (J920), pp. 205-218, figs. 2). — This publication, which gives 
full directions for the home manufacture of eider vinegar, emphasizes particu- 
larly the i-i'asons for failure to obtain good vinegar and gives suggestions for 
correcting the.se i’aults. Tlie subject matter also includes brief directions for the 
manufacture of grape vinegar and large-scale methods for manufacturing vine- 
gar, prohibition regulations relating to the manufacture of vinegar, and State 
and Federal laws relating to its sale. 

HETEOEOLOGY. 

Report of the Chief of the Weather Bureau, 1920 (V. B. Dept. Agr., 
Weather Bur. Rpt. 1920, pp. 284, pis. 7 ), — ^The work of the Weather Bureau dur- 
ing the fiscal year ended June 80, 1920, is reviewed, and the general weather 
conditions and outstanding meteorological features of 1919 are given, includ* 



mil METEOBOLOOY. 715 

ling the usual detailed tabular monthly and annual summaries of climatological 
data. 

Attention is called especially to the limitations of funds and personnel under 
which the bureau labored during the year, and to lines along which Its work 
might be prolitably developed. It is pointed out that *“ every national activity, 
Industry, and interest has become aroused to the Immediate practical value of 
weather advices, warnings, forecasts, and information in the daily sequence of 
affaira.” 

Ileference Is made to a new enterprise of sr^eclal agricultural significance 
which Is being developed, namely, weather and rain insurance. The large 
losses of i)r<)perty from floods in 1919 are referred to as emphasizing the Im- 
portance of river and flood warnings. The great deticiency of snow during the 
winter of 1919-20 In the mountain regions of the West forecast a shortage of 
water for irrigation and power the following 5 ’^ear The work strictly defined 
as agricultural meteorology included as usual special forecasts and warnings 
and the collection and dissemination of information regarding tbc' effect of 
meteorological conditions on crops and farm oi>eratlons. 

It is poinled out tliat the greatest need in connection with the development 
of agricultural meteorology is “the establishment of agricuitiiral meteorologi- 
cal stations at the agricultural experiment stations in the principal crop-grow- 
ing areas. When established a careful aiul systematic record can be begun of 
the teinperatun*, rainfall, sunshine, et(‘., and at the same* time a comi»lete 
record of the develoimieiit of the various crops, lly maintaining these stations 
for a rnnlod of years, the most critical period of growth and the weather 
factor most affecting the crop can he determined.” 

Forecasting x)r4^cipitatloii In percentages of probability, 0. TTAr.LENBROK 
ill, R Mo, Weather Rev,, {1920), No, 11, pp, CJ/5--647, figs, />) — It is stated 
that “during tlu* irrigating and alfalfa-harvesting iH)riods the Weather Bureau 
office at Itoswell, N. ATi'X., issiu's an amplification of the forecast, in which the 
probability of rain within hours is expressed in percentages; 100 i)er cent 
representing absolute certainty of rain, and 0 per cent absolute certainty of 
fair weather.” 

The method of preparing these forecasts is described, “nie basis of this 
method is a series of composite w<»ather maps showing the frequency of pre- 
cipitation, in i)ercent^^es, with different types of pressure distribution. These 
maps are iis(‘d only for reference, and are used In conjunction with the daily 
weather map. The ])erccntage of probability of rain, as shown on the com- 
I>osite map, is usually moditiod — sometimes ignored altogetlier—iu the fore- 
cast issued. Since, during the Avarmer months of the year, neitlicr rain nor 
fair weatlier can often he forei'ast for tliis district with ahsoluti* certainty, 
this style of for(‘<*ast is of value to the farmers In governing irrigation, and 
also, to a certain extent, In the harvesting of alfalfa.” 

Problems on the relation between weather and crops, Ti. P. Vaughan 
(17. S, Mo, Weniher Rew, 48 {1920), No, 11, pp. 6’4/~6V,8). — A summary is given 
of observations ami experiments needed to solve some of the many problems 
bearing on the relation of w^eather and crops. 

Ground temperatures compared with air temperatures in a shelter, O'. 
Rebjdek {U. aV. Mo, Weather Rev,, 48 {1920), No. 11, pp. 6S7-839, fig. I).— “A 
series of observations was made at the U. S. Weather Bureau Station, Uni- 
versity of Missouri, Columbia, during the months of Septtunber and October, 
1907, to determine how much exposed thermometers on the ground differed 
from sheltered thermometers 11 ft. above the ground. To test the problem 
farther, three beds were made, one of bare soil, one of blue-grass sod, and one 
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of soxid. Observations made during the passage of cumulus clouds and upon 
the effect of a shade area 20 ft. distant showed that all the Instruments re* 
Bponded to cloud shadows^ but that only ground thermometers showed the effect 
of the building shadow. The latter shadow caused a perceptible movement of 
air toward tbe sunlit area. This paper serves to present the collected data 
from these observations.*’ 

The cooling of the soil at night* with special reference to late spring 
frosts* n* T. B. Pbankjjn {Roy, Soc, Edinh. Proa,, 40 (1919-^0), No. 1, pp. 
10^2; aha, in U. B. Mo. Weather Rev,, 48 (1920), No. 11, pp. 639, 64 O ). — In a 
previous paper on the subject, which w^as not<Hl (E. S. R., 42, p. 214), the 
author “ came to the conclusion that the temi)erature of the surface of open 
aUtlvated soil fell rapidly at the beginning of a calm clear night until It was 
such a number of degrees below tbe temperature at the 4-ln. depth as to 
make the upward conduction from that depth to the surface balance the radia- 
tion. After this stage was ix^ucIkhI the surfac^e and 4*ln. temperatures fell at 
the same rale. If, therc^fore, the tempej*atiires of the surface and 4-lii. depth 
and the conductivity of the layer of soil between the 4-in. depth and the sur- 
face were known from readings of electrical I'eslstance tbermoirieters, and the 
mte of radiation was calculated from tbe value of the relative humidity, I 
suggested that It might be possiide to forecast tbe minimum soil h^mperature 
for a cahn clear night us early as the previous aftt*rjicK>n.** 

In this second iwiixu* the author gives and discusses in s<aiie detail a formula 
for forecasting the inlninHirn siirfuce-soil temperature and compares the mini* 
ma, so forecasted, with th*‘ oljserved minima on a iiuml)er of calm clear nights. 
He concludes from the results that the. fonnuhi will give a very clc»se degree? 
of approximation when ideal conditions exist,” and that by its use it Is possible 
to forecast ” the minimum temperature over open soil on calm (dear rdghts, so 
far as to say whether there will be a tVost or not, with a remarkable degree 
of exactitude.” 

The inflaence of forest areas in nonforestinl regions upon evaporation* 
soil naoisture, and movement of ground w^ater, I, T. Bode ( U. B. Mo. Weather 
Rev., 48 (1920), No. It, pp. 657, 658 ). — ^This is the author’s abstract of a paper 
read at the 1920 meeting of the Iowa Academy of Sciences, with a brief dis- 
cussion of It by R. E. Horton. 

Monthly Weather Review (U. B. Mo. Weathef' Rev., 48 (1920), Nos. It, pp. 
627-1)85, pis, 16, flys. 19; 12, pp, 687--745, pis. 16, fiys. 17). —In addition to de- 
tailed summaries of meteorological, climatological, and seismological data and 
weather conditions for November and December, 1920, and bibliographical in- 
formation, reprints, reviews, abstracts, and minor notes, these numbers con- 
tain the following contributions: 

No. 11 , — Flying Weallmr in the Southern Phiins States (ilhis.), by J. A. 
Reihle; Surface Winds and Lower Clouds, by V, K. Hartwell; The 
Highest Aerial Sounding, by W. tt. Gregg; Local Pwullarities of Wind 
Velocity and Movement Atlantic Seaboard — Eastimrt, Me., to Jackson- 
ville, Fla. (illus.), by S. L. Trotter; Ground Temperaturtjs Compared wdth Air 
Teiuj)oratures in a Shelter {illus.), by G. Reeder (see j). 715) ; Problems on the 
Relation l»etweeu Weather and Crops, by L. D. Vaughan (see p. 735) ; Forecast- 
ing I*recipltatlon in Percentages of Probability (illus.), by O. Hallenbeck 
(see J). 715) ; M(»!ithly Variations of the Precipitation- Altitude Relation In the 
Central Sierra Nevada of California (lUuB.), by B. M. Varney; Flood Cresta on 
the Ohio and Mlssissipi)! and Their Movement (illus.), by A. J, Henry; ElilBB 
for Forecasting the Orest Stages at Vicksburg, Miss.* Based upon the 
at Cairo, IlL (Ulus.), by H. W. Smith; and Typhoon in the PlilUpplnes, by 
Ooi^naB. 
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Ko, — ^Atmospheric Environment and Health, by L. Hill; Note In Regard 
to Indoor and Outdoor Ilumidlty, by J. R. Weeks; Note in Regard to the Pri- 
mary Cause of Colds, by J. H. Weeks; Comparison of Temperature and Hu- 
midity during 1920, the Mean and Their Relation to Comfort, at Anaconda, 
Mont (illus.), by C. D. Deinond; The Hate of Ascent of Pilot Balloons (illus,), 
by B, J, Sherry; Vertical Current Directed by Comparing Cloud Motion with 
Appanmt Speed of Pilot Ballcnm (Ulus.), by J. lieshan; The Making of Upper- 
air Pressure Maps from Observed Wind Velocities (illu.s.), by C. L. Melslnger; 
The Weather Factor in Aeronaut ics (Ulus.), by 0. L. Melslnger; Certain Rela- 
tive Insolation Values, by W. J. Humphreys; Tntluenc(‘ of Exposure on Tempera- 
ture Ob.servations (illus.), by F. D. Young; The Comparison of the Indications 
of Some House Thermometers in WTnler, Results of Ohs('rvatlons (illus.), by 

H. I. Baldwin; Teinp(‘rature and Relative Humidity in Cold Storage Plants 
for Eggs and (./amly, by O. T. Bay; The Idstributiou of ('iimatologlcal Stations, 
by C. .1. Hoot; ami A (\>inpnrison of Two Tyix^s of Evaporation Pans, by G. A. 
LovelaiKl. 

Climatological data for the United Htat€^.s by sections ( f 7 . S. f>ppt. Apr,, 
Weather Bur. riiwut. Data, 7 ilh2fh. Nos. 0, />/>. pis. 4, fig. J; 10, pp, 

pis. 4 , figs. 2 k — rhe.M* volum<*s contain brief summaries and detailed 
tabubir stuiem<‘nts of <*limatologlcal data for each State for SepUanber and 
f October, 1920, resjtect ivel> . 

(Climatic conditions (on the Huntley, Mont., Reclamation ProJ*Hit Ex- 
petinieiii Farm, XOlO], D. 1 L\nskn (/'. N, Dept. Agr., Dept. (Urc. JJf7 (1921), 
pp. 4, 5), - Oh.servatlon^ on temperature, killing frosts, precipitation, and wind 
\elocity during 1010 are compared with siinllar data for the previous nine 
yt‘{irH. The rainfall fr<»m April to August, ineluslve, was 2.84 in. as otunpared 
with tlie OjH^ar averagt*! of 7 50 in. Tlie total for the yeta* w'as 12.22 in. 
as t*<anpared W'ith tin* O-yetir average of 12.97 in. The months of June and 
Jul.\ were unuMiully lu>t, a inaximuin teinj^erature of 107° F. being recorded, 
which is tfje highest since the farm was estal>lished. The frost free period 
was unusnall.N long, <‘\( ending from May 7 to Septtmjber 27. 

Meteorology, 1916, W. FttF\tt itial i\ A. Kerv (Penfisplrania *sVa. Rpt. 
1917, pp. 4tO-4otK 4H9-rtJ2, pis. 2). — The usual observations on pressure, tem- 
perature, pre<‘i]>itatlon, cloiidine.ss, and froslless perual at State College, Pn., 
are summarized and dlsciisstHl for lOUl as in previous reiH>rts (E. S. It., 43, 
p. 611). 

SOILS— FERTILIZERS, 

Soil studies. — I, Soil sampling. — ^II, Hesidual potnsh in fertilized soils, 

W. Frkab and E. S. Kan (Perinsplvania Sta. Rpt. 1917, pp. 273-^404, pis. 8). — 
The first part of this report d<‘al.s with .studte.s of molhod.s of sainpiiog soils 
which were undertakett primarily for the piinnKse of obtaining repre.sentative 
samples of soils for the iH>taKli study prestmte^d in the .second part of the 
report. 

In studies of the excavation method of sami>ling it was found that the 
probable error of the so-called sand method of mea.snremenl does not exceetl 

I. 28 cc^ in 4,469 cc., or of the wlmle. It Is possii>ly no greater than Tf-gVti. 
In 44 separate determlaation.s of .soil den.sity made on nelgliboring plats on 
the same tract of land, the extremt's dlffererl by fully ont‘-slxth of the average 
density. The average densities calciilate<l severally for t>vo series of determina- 
tions of 11 samples each differed from one aiudlier by only from ^ to of 
the overage weight. Because of the variability of the soil It is considered more 
Inig^rtant to base the estimatloi! of soil density upon a considerable number 
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of (|nlte careful ineHsuromeuts than it in to secure the utmost nicety of 
single obf?(Tvationfs at the expense of fn'quency of repetition. 

In siudies of the holing method of sampling it was found that the per- 
centages of fine soil In composite samples made up from 40 borings each 
taken symmetrically over ^ -a<Te areas may differ by ^ of the entire amount 
of fine soil. On the silty loam soil with cherty fragments studiodi composites 
of 60 borings contained practhully the same percentage of fine soil as com- 
posites of 80 borings to the J-acre area. “ Even on su(‘h soil, samples taken 
by boring carry too large i)erc<‘ntuges of fine soil and too little of the coarse 
and medium fractions. As much as one-lialf the fragments coarser than 
8 mm. in diameter may be exciiide<l, and one-eighth or more of the fragments 
of diameters between 8 and 1 mm. For such soils, therefore, boring samples 
will proi)ably, when u.sed for mechanical analysis, exhibit too little ‘gravel.* 
This defiH?t would doubtless a fl eet more largely boring samples taken from 
shaly, sandy, or gravelly soiN.” 

With resj>oct to di\v matter lost upon ignition of the fine soil, (be extreme 
difTereiice bctwc^en dupli(*ate determinations was 0.072 per cent and tho 
average 0.084 per cent. TlH*se p(*rcentages are, rt'sjjeidlvcly, i*(nial to about ^ 
to of the total dry matter thus lost. The lilghest dltlenaice in <lry matter 
lost on ignition, h\, coniposltt^s of 11 subsamplos eaeh taken from tin* same 
plat, was 0.807 p<*r cent, or nearly sl\ times the maximum error in prejmra 
tion and analysis, 'rho maximum difference betwinai similar composites made 
from 40 borings each was only 0.001 per cent, or little more than the extreme 
analytical error. 

Part 2, on ri^ldual fertilizer potasli in silt loam soil, lias bf'cn previously 
noted from amdlier .sour<*e (K. S. K., 40, p. 25). 

Soil survey of the Wllllts area, Calif., W. C. T>kan (C. Si* Dept, Agr., Adv* 
Sheets Field <)p(r. Bur. *s'm7s, J018, pp. 52, pU. 2, fly. /, mup 1 ), — ^Thls survey, 
made in ooof>eratlon uJMi the C7iUf<»rnia Experiment Station, deals with the 
soils of an area of 10,200 acres situated In the central jiart of Mendocino 
County, about 120 miles north we.st of San Francdsco. 

The area cfunprlses the T.»lttle !..ake Valley and a [lart of the surrounding 
hilly and imiuntainous country. The main valley part of the area is an oval 
basin with tho Iou(‘st depression at the northern end. The hills and moun- 
tains rise rather abruptly around tlu^ sides and are gently .sloping to sti^p. 
Itegional drainage is ample in all except the lower northern end of the valley. 

The arable soils (»f the area are classified as residual, old valley filling, and 
recent alluvial soils. InchidUig rough mountainous land, nine soli types of 
six series are mapped, of which rough numutalnous land eovt*rs 36 cent, 
Yolo loam 23.3 per cent, and Willlts fine sandy loam 15.3 i>er cent of the area. 

S€>il survey of tin* Millville area, N. J., C. C\ Enolk rt Ar« (U. K. Dept. 
Apr., Adi\ l>ihef ts Field Oper. Bur. Foils^ pp. 4^, pis. 8, ftps. 2, map f),-— 
This survey, made Irt cooiHU’ation with the Department of ("ouservatlon and 
DeveloT)Uu*nt of New Jersey and the New Jersey ExfK'riment Station, deals 
witii the soils of an area of 641,280 acres in the extreme southern part Of New 
Jersey, which includes all <»f (‘ape May Doiinty, two-thirds of Atlantic County, 
about three fourths of Cumberland County, and small parts of Cloucester and 
Salem Counties, 

The ar(»a as a wdiolo l.s fiat to gently undulating and Is characterized l>y a 
lack of relief. Nearly all parts of the area are said to have adequate drainage 
except certain fiat regions of the main divide. All the rivers are tidewater 
streams for froju 5 to 15 miles from their mouths, and their tributiirie.s, which 
penetrate all paita of the area, have their sources in or How more or lees 
through low, swampy areas. 
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The airea lies wholly within the Coastal Plain province, and the soils have 
been (ierlverl from unconsolidated material and arc predominantly sandy. 
InclndlnK tidal marsh, swamp, coastal beach, reclaimed tidal marsh, and made 
land and clay pits, 18 soil types of 6 series are mapped, of which the Sassafras 
sand, tidal marsh, and Sassafras frravelly sandy loam cover 32.M, 18.3, and 
13,9 per cent of the area, respectively. 

Biennial report, OrcRoii soil investigations, 1018-1920 {Oregon Kta., 
SsioU men. Rpi ^ W19-20, pp. Jfi, 371. — ^This report briefly discusses 

the investigntiuns conducted by the station in soils and the results secured 
during the biennial period from 1918 to 1020, describes investigations under 
way whicti should be continued, and draws attention to other invest igations 
whici» should be undertaken. A summary of publications on soil subjeids issued 
by the station during the biennium i.s given. # 

The progress reiK)r1 of soil projects under way includes cooperative soil and 
feasibility survey.s iin<l improvenaml work, drainage and irrigation investiga- 
tions, ami soil-fertility invest igutlous. Practical results from these investiga- 
tions are summarized, indicating, among other thiTigs, the development of the 
pracllcal use of sulidiur on alfalfa in arid and semiarid regions. Nitrogen 
limy i>e profitably us(‘d in orchard sections and p<aash on potatoes in central 
Oregon, while i>hosj)horus has b<Mm fouml fo pay on the red liill soils and worn 
grain lands of ihe more humid section.^. It was found that the soils in the 
latter .stHrtion are a<*id, and that Jcgtina's were i>enefited by the use of ground 
limestone. It is stated that subdmr was used the lost year of Uie period on 
36,<K)0 «<Tes and made an U'sorago increase of at least 1 ton of alfalfa per acre. 

Klfect of various cr<ipK upon the water extract of a typical silty clay loam 
soil, (}. U. Stiowakt an<l J, (\ jMahtin { lour. Ag^. JieHcnrvh [f . ♦S'.]. 20 {1021), 
"Ko. 8, pp. 668-()67, fign. .'ll. -In a contribution from the California Experiment 
Station, studies on the e fleet of crops of corn, horse beans, potat<Mi»s, turnips, 
and barley upcm the water extract from a typical silty clay loam soil throughout 
the growing season are reported. All the crup.s reduced the (Huicentratiou of the 
aoil water extract during the height of the growing season, the nitnite content 
being roductsl to a very low figure. 

Studies of the coiu'cnt ration of the soil solution by means of observations 
»of freezing-point depresshuts in the inimetliate vicinity of and at a distance 
from the plants show<H] that the concentrations are not significantly reduced 
until the portion of the soil sampletl i.s filled with plant roots. 

Experi 1110 Ills with muck soils in growing greenhouse crops, H. C. Thomp- 
son {Jour* Amer. Peat Sor.. IJf (1021), No. J. pp. pis. 3).* -Studies con- 

ductc^l by the U. S. Deparlmenl of Agriculture on different kinds of mucks 
and exiioriments to determine their value as greenhouse soils are reported. 

Soils from three dlfierenl tracts in Now .Jers(\v, T\fic)iigan, and Indiana, rep- 
resenting different tyi>es of mucks, were used. Analyses showed these mucks 
to be deficient in potash but well supplied with lime an<l nitrogen. The crops 
used w^ere lettuw, caulifiower, tomatoes, ro.se8, and cnrnatloris. The , mucks 
W’^ere usotl alone and in difTerent mixtures with sand and clay. 

There was considerable inconsistency in the results obtained, and the yields 
from the same soil mixtures vari<*d widely. In sjfite of the inconsistencies 
notetl, it is believed that a good type of muck is a valuable greenhouse soil. 
While the pure muck produced good results, it Is considered undesirable under 
most conditions to use a mixture containing more than one-half or possibly 
one-fourth muck. Greenhouse practice would probably require an application 
of from 2 to 3 in. of muck to the surface soil as a substitute for manure. The 
muck should be supplemented with potassic and phosphatic fertilizers. Where 
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fertilisser was used one-foxirth muck in the soil mixture gave as good results as 
one-third manure. 

It is considered evident that chemical analyses do not Indicate the productive- 
ness of muck soils, as in most cases the soils containing tlie smallest amounts 
of nutritive constituents produced the largest yields. The stage of decompo- 
sition of muck soil apparently has more influence on crop production than the 
total content of nutritive constituents. The more advanced the stage of 
decomposition the better the soil was for crop production. 

Kelation between the heat value of peat and its degree of deconiposl* 
tlon, Kkiteleb (Milt. Vrr. Ford. Moorkult. Dent, Kcicho, 38 {FJ20), No. /8, pp, 
S12>-$J16, ftp. 1). — Continuing studies on the influence of degree of decomposition 
on the different properties of peat (E. S. K., 43, p. 213), it was found that the 
heat values of samples of six different peats, taken at varying depths, corre- 
sponded closely with the degree of decomposition as determined hy the so-called 
percentage“OfdotahrG<luotion method previously described. The same general 
relation M as established in studies of mlxetl samples from individual moors. A. 
close relation was not establlsbe<l between spt'ciflc weight and degree of decom- 
position, owing to the small variations in the degree of de<x)mpi>sition of the 
samples used. This feature of the work is being contimied. 

Alkali investigation ( California ^ta. Rpt. t020. pp. S4^Sd). — Considerable 
data from studies of the r€‘clain{ition of alkali soils in rtah, Arizona, and Ne- 
vada as well as California are briefly summarizi^d, the conclusion being drawn 
that M^here only white alkali Is to be considered It can at least In some (rases bo 
succressfully removed by flooding and drainage. Where bJac'k alkali is present, as 
is often the case in California soils, there Is little hope of success by this 
method. This has betai borne out by exi>erlnients on th(* Kearney ranch. 

Soil management and fertilization, M. Nklson and W. R. SACirs (Ark* 
Apr. Col Ext, Circ. 97 (1920), pp. 25). — ^The chief essentials In the intelligent 
management and fertilization of Arkansas soils are presented and discussexi as 
developed at the Arkansas Experiment Station. 

It is stated tliat the greatest xvenkness in Arkansas agriculture Is the lack of 
any M'ell-defined system of soil management, and that improvement in this respect 
must be based on crop rotation, better tillage, Increasing the supply <d‘ organic 
matter, and proper fertilization. Lime should be applied to legumes rather than 
to cotton and grain, and manure Is considered to be the best fertilizer, although 
ulfimately it must be supplemented by some form of phosphate for maximum 
results. Green manure is said to be next in importance to barnyard manure for 
Arkansas soils, followed in order by the nutritive elements nitrogen and phos- 
phorus. It is also noted that in a majority of seasons the moLsture supply In the 
soil becomes the greatest limiting factor In crop production. 

The niinois system of permanent soil fertility as developed by Cyril G. 
Hopkins, R. Stew’abt (Illinois Sta. Circ. 24S (1920), pp. 20, figs. 5 ). — ^Thls cir- 
cular presents an address delivered at the so-called “ fertility seiKHd at the 
Ohio Experiment Station in dune, 1920, and describes the Illinois system of 
permanent agriculture. It is brought out that the basis of this system is the 
addition to Ihe land of somewhat larger amounts of fertility than are removed 
by cropping and by natural causes, and recognition of the economic necessity 
of employing th<‘ cheapest available materials for this purpose, attention being 
confined mainly to the limiting element In the particular soil In question. 

Following a discussion of the factors of crop production, the elements of plant 
food, and the plant-food requirements of farm crops, data on the plant-food con^ 
tent of representative Illinois soils are briefly summarized, indicating that they 
vary widely in comiKJSitlon and that of 'the* inorganic elements of pllint*food 
phosphorus Is the most limited. As measured by plant requirements, maghesliM 
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is often more limited than potassium. In the case of peat soils* however, potas* 
sinm is markedly limited and is considered to be the controlling factor in crop 
production. 

Attention is especdnlly drawn to the necessity for organic matter and nitrogen 
in the soil, and the results of experiments on different fields of the lJUnois Sta- 
tion arc Bummariz(Hl to show that the nitrogen requirements of crops on fully 
treated plats are met by the legume nitrogen in crop residues, and that the addi- 
tion of commercial nitrogen produces practically no beneficial results. Where 
limestone is not naturally present, Its addition to the soil in the form of finely 
ground natural rock is said to be the fundamental basis of the Illinois system, 
and Its liberal use Is considered to be an extremely profitable form of invest- 
ment. 

The live-stock and grain systems of farming are discussed, and it is stated that 
the fertility of the soli may be maintained on a i)ermaneiit and profitable basis 
In either system. 

The general uw* polas.siiuii on Illinois soils Is f*onsidered to be iinne<^*essary 
ex<H‘pt on such abnormal soils as peat. The Illinois system makes abundant use 
of raw rock phosphate, whh h is cmisldcrcMl lo be fully as cffivtivt* and consid- 
erably idieapcr per unit <»!’ phosphorus than acid i>hospbat(', bone meal, or basic 
slag. The UM‘ ot <'rop stimulants in the form of mixed fertilizers, which tend 
to exhaust the supply of ono of the fertility elements in soil, is condemned. 

The vffect of ferrilizers on tlie geriiitnailon of seeds, T. B. HtncHKsON 
and T. K. AVoji-r (1 iriiiniu t^ta. If pi, J919, pp. — Studies on the effect of 

different methods of ai)plylng ft‘rt llizer.s on the germination of seed sUoweil 
that this e(Te<‘t depends to a largi' extent on the soil tyi>e and kind of seefl used. 

It was found that in nine instances on the Hagerstown silt loam soli germi- 
nation was higher than on the Norfolk sandy loam soil. In nine cases the 
reverse was true. Of the nine Instancies of the higher germination on the 
Hagerstown silt loam, five (H’currcHl when Ihe seed was planted in the row 
with the fertilizer and four when the fertilizer was broadcast. This oc<*ur- 
rimce was rc\ersod on the Norfolk sandy loam. ThtTe were 57 instances of 
decrease and 46 Instances of Increase of 4 per cent or more in germination on 
tin* llaircr.Mown silt loam soil, and (ui Ihe Norfolk sandy loam soil Iherc^ were 
84 instances of decTwiae and 68 Instances of increase. 

On the Hagerstown silt loam fertilizers applied in the row were generally 
more injurious than broadcast fertilizers, with the exception of acid phos- 
phate. This w*as also Iriie on Norfolk sandy loam, with the excejUioti of potas- 
sium sulphate ami acid ph<»Nphate. On both soil types tla* germination of 
<t>rn w'as ntd inateriallj rwluciMl by fertilizers, wdtli the exception of lime 
placed in the row on Norfolk sandy loam. Soy beans were Mibsiantlally low- 
ered Iti gc^rminatitm by all fertilizers except acid )»hosph«te on Hagerstown slit 
loam. In the case* of w^heat, rye, and oats the effect of the dlffercnl fertilizers 
applied was not very de<d<ied on either soil type. Fertilizers applied in the 
row were especially injurious to timothy in the Hagerstown silt loam and much 
less injurious in the Norfolk sandy loam. The reverse was true with reiitop. 
With a few e^cceptlons, fertilizers applied either broadcast or in the row^ did 
not lower the percentage of germination of alfalfa and red clover on the 
Hagerstown silt loam, but the injurious effect was pronounced on the Norfolk 
sandy loam, especially when the fertilizers wrei'e applied In the row. The 
practice of mixing alfalfa and clover seed with the fertilizer before seeding is 
considered to be inadvisable. 

Lime was especially detrimental when applied in the row with the seed. 
Aeld phosphate decreased germination In eight Instances, six times on the Nor- 
lolk sandy loam and twice cm the Hagerstown silt loam. Potassium sulphate 
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aecreased germination in four instances on Hagerstown silt loam and in ei|flit 
Instances on the Norfolk sandy loam. A decrease in germination from applies^ 
tions containing either sodium nitrate or x>ota8Sium chlorid or both was notice- 
able in many cases. 

Soil inTeHtigalion {Valifomia Bta, Rpt 1920, pp. 66, 67), — Investigations by 
W. P. Kelley showed that on certain plats of soil practically no fertilizer, with 
the exception of nitrogen, had penetrated below the first foot after 12 applica- 
tions. This work thus for suggests the desirability of incorporating fertilizing 
materials more deeply in the soil than is commonly done in orchard practice. 

Studies by G. R. Stewart on 13 soils indicated that a considerable number of 
these soils showed significant losses of M’oter*.soluble phosphorus. 

Commercial fertilizers, K. F. OAn'HEN {AUibamo Col. S(ta. Rpt, Jt020, pp, 
15, 16), — A comparison of calcium cyuiiamid, ammonium sulphate, ammonium 
nitrate, and sodium nitrate on cotton showetl ammonium sulphate to be 
slightly better than the other fertilizers, followed by amuionium nitrate. Oal- 
cluin cyanainid gave the pttorest results. Equal amounts of nitrogen from 
sodium nitrate, calcium cyi»uarnld, and ammoniun) sulphate, when these fer- 
tilizers wei'e applied to cotton continuously for 33 years, gave the best results 
in 1920 Avheii applied in the form of calcium cyanainid. The long-continued 
use of ammonium sulphate Avas harmful. 

A 12-year comparative lest of acid phosphate ami raw phosphate gave results 
for the year slightly in favor of the former. Sodium nitrate and nrninoutum 
sulphate gave the best results <m oats when applied February 20, while calcium 
cyanamid gave the best results when applied March 10. 

Phosphoric acid assimilation and soil reac^tlon, M. Wranokli. (LandiO. 
Vers, flta„ 96 (1920), No. 5-6, pp, 200-262, pis, 5).— Continuing work previously 
noted (E. S. R., 44, p. 421), studies on the conditions In soils under which diffi- 
cultly soluble phosphates may be utilized by crops are rei)orte<l. 

The experiments were conducted with corn and mustard, and the assimilation 
of the phosphoric acid of raw phosphates determined fnnn .soils of neutral, 
alkaline, and mineral and organic acid reaction. It was found that com utilized 
the difficultly soluble phosphates only in the presence of an acid reaction of the 
soil, which condition could be produced by fertilization with physiologically acid 
reacting fertilizers. The addition of lime destroyed the acid reaction and 
lnhibi»te<l the assimilation of phosphoric acid. 

The mustard was able to assimilate unavailable phosphates in the presence 
of a more alkaline soil reaction than the corn. Mustard was found to be 
relatively independent of soil reaction or lime additions in this respect, as 
long as the reaction was not so strong as to become toxic. Corn assimilated 
lime and i^hosphoric acid in the ratio of 3 moUK'ules of calcium oxld to 1 
molecule of phosphoric acid. Mustard assimilated these materials in the ratk> of 
about 35:1. The lime-phosphoric acid factor was found to limit the ability 
of the plant to utilize phosphoric acid and t<» produce a change in the reaction 
of an originally neutral soil after the growth is ended. 

The process of making plant nutrients soluble in soils was found to depend 
mainly upon the variable assimilation of anions and cations, this resulting in 
variations in the st^il reaction- 

proper nitrogen fertilization was of special iinpt)rtance because, in addition 
to increasing the plant fwd, the soli reaction could be regulated. 

Free citric acid was de<}omposed in soils wdthiu a few days, but carbon dlojcld 
appeared to be of importance in solution and decomposition processes in soils. 

3!lie lime requirement of the soil as infiaenced by long continued use of 
cooimercija fertilizers, J. W. White (Pmnhylvunia Stu, Bpt, 19X7 f 
4d5).**-Studies on the lime requirement of a residual limestone 
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Hagerstown series which has been subjected to continuous treatment with com- 
mercial fertilisers since 1882 are rejK)rte<L 

The change in the lime requirement over a period of five years was especially 
studied. It was found that on all plats of from moderate to marked acidity 
tlie lime requirement Increased quite rapidly during the 5-year period. In 
the case of plats treated wltl) sodium nitrate there was a marketl Increase of 
lime requirement. Plats treated with dried blood showed a slightly higher 
average lime requirement than the plats treated with sodium nitrate, and plats 
treated with ammonium sulphate showed an average lime n?quirement over 
twice as great as that shown i>y plats treated with drical blood. The marked 
variations in the lime requirements of four tiers of similar plats indicated 
that an average lime requirement does not bear any definite relation to the 
Indivlduial plat. It is considered doubtful whether f»r not the acidity of plats 
treateti with manure, sodium nitrate, phosphoric acitl, or potash is due to the 
residual effoc*t of the material aiq>Ued, as is the case of plats treated with 
ammonium sulphate. It was found that on all plats where the lime requirement 
is over 2,0(X) lbs. per acre the proportion of ch»ver to timothy is decn*easing. 

Further exiH*riuients on the lime r<*<|uirenient of soils treated with various 
fertilizers in the absence of plant growth indicated that the lime re^iulrement 
of the s<ill is not materially affected by the fertilizer materials applied, with 
the excei>tion of aiiuiioniurii .sulphate, liorn meal, and drltnl blood. Acid phos- 
phate and iK>tassiiun chlorUl increased the lime reciuiremeiit very little, while 
basic slag, rock phosphate, ami ground bone reduced the linu^ reipiirement 
Sotllum nitrate caus(*(l some liicrense In lime n^ulremenl, as did also cottonseed 
metil in two castes. It is coui'liuh^l that nitrogenous fertilizers capable of 
rapid iiitriticatloii and which do not contain api»n‘Ciabio amounts of basic ash 
constituents will iniiu*rially increase the lime nKpiireinent of tin? soil. 

On tlic dlsappcttrnnce of soil nitrogen, W. B. Kllett (Tirffinia Rpt, 
idW, pp. — Studies conducted to determine the offec^t of applications of 

burned lime on tlie nitmgen content of Hagerstown loam soil showed that the 
buriuHl bim‘ apidied at the rate of 1,200 lbs. jxn’ acre did not deplete the 
native soil nitrogen. 

It was fouml tlmt the lime made <*ondltiou8 more favorable for <‘orn and 
larger yields were productnl, with a heavier tlraft on the soil for nitrogen, 
potash, and ph<»si>lioric acid. This is attributed to the improveinent of the 
physical condition of the s(al. 

Vcloidty of noiisyinlnotic nitrogen ftxatiou in soils of the general fer- 
tilizer series, O. (\ (iivk.n, <1. J. Kchcman. .iu., and C. A. Kkun ( l^rnnHyhrnnia 
Stu, Rpt, iP/7, pp. on the rates of nons.Miibiotic nitrrjgen 

fixation In well-ilralued clay loam or silty clay loam soils of the general fer- 
tilizer siM’if»s at tlie station are nqmrttHl. The same soils were used as were 
previously examined as to ammonifying and nitrifying powers (E. S. II,, 43, 
p. 515). The ndative positions of the plats studied with referem*e to nitro- 
gen fixation were found to Vie remarkably similar to their relative positions In 
crop-producing powrer iu the cases of hay, oats, and wiieal. 

In a second series of studies the investigation w’ua extended to cover sev- 
eral other plats of known treatments and yields. This series, however, did 
not show the distinct correlation between the nitrogen fixation and produc- 
tivity that was observed in the earlier study. The opinion is exi)ressed, how- 
ever, that tlie correlations obeervtxi in the first series are too numerous to bq 
due to mere coincidence. A more detailed study is oonsiderc<l nt‘<?essan% 

BIfect of nitrogen applications at different periods of growth of cereals 
(CaUfomia RpL idtO, p. 65):— Pot culture exi>erlinents by W. F. Gteicke 

60X5f— 21 3 
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on tlie effect of eqtial amounts of soluble nitrogen applied at different pltases 
of growth of spring wheat, winter wheat, oats, and rye showed that marked 
increases in both straw and grain were obtained, especially with spring wheat 
when sodium nitrate and ammonium sulphate were applied subsequent to the 
planting of the seed. The maximum yield was obtained when the nitrogen 
was added from four to nine weeks after the planting. Rye was similarly 
affected hut not so much as spring wheat. Oats was the least influenced by 
the time of application of nitrogen. 

Tests with calcium cyanomid, Antoniadib and Matjate (Ann. Nicole Natl, 
Agr. Montpellier, n. «er., 17 (1919), No. 2, pp. m-^lSO, figs. 12).— Vot experi- 
ments with clover on light calcareous sandy soil to compare the fertilising 
action of calcium cyanarnid with that of ammonium sulphate and chlorid, 
when added at the time of seeding and 15 days before seeding, showed that the 
cyanarnid was definitely toxic when incorporated with the soil with the seed. 
It was not toxic when incorporated 15 days before seeding, but had no marked 
fertilizing influence. The experiments are being continued on different types 
of soil. 

l^olash resources of Nebraska, W. B. Hicks (U, N. Qool. Survey But 
715-4 (1921), pp. [2]^123-139, fig. /).— This bulletin presents data on the 
amount, distribution, composition, and origin of the potash brines of Nebraska, 

It Is stated that then' are more than 300 known productive lakes in the 
State, scattered over an areti of some SOO square miles and covering an ag- 
gri'gnte area of more than 0,0t)7 acres. In addition, there are a number of re- 
ported productive lakes about wliich little Is known but wdilch cover about 
2,000 acres. Tlio kno\\ n jiroductlve lakes are estinmh'd to contain a total of 
0*13,215 short tons of solids, representing about 235,110 short tons of fjotash. 
About oiK'-tliird of fh(' poiasli In tbo productive lakes is said to be represtmted 
by brines conlalning 30 per cent or more of solid.s, nearly half by brines con- 
taining from 5 to 10 per cent of solids, and less than one-fourth by brines 
containing from 1 to 5 per cent of solids. The unknown lakes are e»timate<J 
to contain alM)ut 50, (KK) tons of potash. 

The coniiTierdnl potash brines vary much In salinity and in the composition 
of the dissolved salts, which consist of carbonatos, bicarbonates, sulphates, 
find chlorids of sodium and potassium in varying proportion. Carbonates 
usually predominate, bicarhonates are high, and sulphates are variable but 
often high. 

It is stated that the geologic history of the State precludes any deep- 
seated origin of the potash brines in the sand hills. The view is expressed 
that only small quantities of r)otasJi are being leached from the sand hills, 
and that no largo potash reserves are likely to be found in regions not occu- 
pied by lakes. 

A bibliography is included. 

Composition of end liquor lime, J, Gobbing (Ztschr, Offentt 20 

(1920), No. 18, pp. 205-213, figs. 3). — An analytical study is reported of llmO 
fertilizers prepared by si)rinkling burned lime with pota.sh end liquors con- 
taining about 30 per cent of magnesium cblorld. These products are of com- 
plicated ooniiKJSition and are not merely mixtures of ‘calcium hydroxld and 
magnesium chlorid with trac*es of magnesium hydroxld and calcium chloride 

Analyses of an average sample showed a content of water of 80.41 per cent, 
calcium oxkl 27.49, magnesium oxld 11.37, potash 0.58, and chlorhi 11*ST ^ 
cent, with varying percentages of other constituents. Analyses of hard lumlMi 
khowed the presence of wnt(?r 81.86 i>er cent, calcium oxid 38.68, imtPOOllllin 
oddd 5.01, chlorin 4,80, and carlxm dioxld 1.85 per cent. 
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A sample of the fertilizer treated with water on a filter gave a solution 
containing calcium oxid 15.12 per cent, chlorin 11.75, potash 0.6, and only 
traces of magnesium oxid. This is taken to indicate the complete transforma- 
tion of the magnesium eWorld to compounds insoluble in water. The residue 
contained calcium oxid 12.4 and magnesium oxld 11.4 per cent, and was of a 
light pulverulGnt natum This condition was also produced with material 
exposed in the oi>en for about six months. 

It is concluded that the. magnesia in these fertilizers Is in very finely divided 
form and Is Inclosed by calcium chlorid until liberated by the action of the 
atmosphere. When fi*eed it is in suitable form for distribution throughout the 
soil. 

Carbon dioxid and plant growth, Bobnbmann (Mitt Dmit, Lanftvc. OenelL, 
SB {i920)f No. 51, pp. 69S-€95, ftoH. 5). — ^Exp^^riments on the fertilization of 
peas, oats, barley, potatoes, onions, and kohl-nibi with carbon dioxid gas on 
loess loarn soil well supplied with lime are reported. 

The gas was injected at the rate of about 42 liters per sfjuare meter of 
surface (approximately 1 gal. per sfiuare foot) per day of 10 hours. All the 
crop yields were Increasetl by treatment with carlxm dioxid. The total weight 
of the pea crop was increased 44 per cent and the grain weight 47 per cent. 
The oats oroi> w'as increased almost 69 per cent and the potato crop 42.6 per 
ceuit. Tiiere was also an increase in the starch content of the potatoes. No 
conclusions are drawn. 

Millions from waste, F. A, Talbot (PhitadrJphio: J, It. Lippincott Co.; 
Lofidoti: T. FiJilirr ( ptrin. Ltd., 19S0, pp. SOB). — ^^rhls Is a seinipopnlar review, 
written from the English Ylewi»olnt, indicating certain of the most obvious 
channels through which wealth is Indug perinittinl tr> escaix‘ and dis^’iissing 
some of the more ingenious eftorte w’hich are being made to prevent such 
wastage. Among otluT wastes of imiustrial iini)ortan(*e, special attenthin is 
drawn to the potential suppli(»s of fertilizer in such wastes as slaughterhouse 
refuse, by-jiroducts of tb(^ iron and steel industry, sewage sludge, and military* 
organic wastes. Anrdlier waste discussed of more or less agricultural impor- 
tance is the Ihpiid fuel lost in coal. 

Report on coniinercinl fertilizers, 1020, E. H. Jknktns and B, M. Baitjky 
(Comectivut State Sta. But. 2^3 (1920), pp. 3-66). — This bulletin contains a 
list of brands of commercial fertilizers registered for sale in Connecticut dur- 
ing 1920, and also actual and guarantied analyses of 625 samples of fertilizers 
and fertilizer materials collected for inspection In the State during the year. 

Report of analyses of commercial fertilizers (La. Dept. Apr. and Jmmigr. 
Fert. Rpt, 1919-20, pp. 12 ). — This bulloliu coiiUiius the results of actual and 
guarantied analyses of 2.0iir> sarapU^ of fertilizers and fertilizer materials col- 
lected for inspection in Louisiana for the year 1919-20, 

AGMCTTITtnaAI BOTANY. 

riant breeding (California' Sia. Hpt. 1920, pp. BS, Gi). — ^E. B. Babcock and 
X L. Collins report on their heredity studies in Orepis that they hav«^ found 
that selection In the naturally cross- and self -fertilized composite species, 
C. xHrens, has resulted In the Isolation of several varieties which under experi- 
mental conditions remain true to type. Inter-specific crosses between C. virens, 
a six-chromosome species, and C. teetorum, an eight-chromosome species, have 
been made. The Pi hybrid of the plant of this generation grew with great 
vigor through the cotyledon stage, ’after which it (Hjased to grow. It remained 
alive for 20 to 80 days, but always died without further development 
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W, A* Setchellt T. H. Goodspeed, and R. B. Clausen have itrlven the results 
of 10 years’ study of inheritance in Nicotian^ tabaeum, demonstrating the 
existejiee of six ptiirs of Mendellan factors and the mode of their inheritaneek 
Flower color, flower shape, leaf base type, and flower size are considered in 
the study. 

H. B. Frost has given a brief report of a statistical and analytical study on 
the inheritance of douhleness in Matthiola. The results seem to he consistent 
with a balanced-factor hypothesis which has been worked out for this case. 

Inheritance of sugar and starch characters in corn, K. A. Habpkb 
Torrey Bot. Cluby J^l {1920), No. -i, pp. 137-186, pis. 3 ). — Evidence obtained in a 
study of four generations of a cross between a sweet and a dent corn is consid- 
ered to show that what can be int€*rpreted as a separation of the parental germ 
plasms in tlie reduction divisions and recommendations of the gametes so pro- 
duced according to the laws of chance, actually occurs as assum<Kl generally in 
Mendelian conceptions. It app€»ars equally certain that provision must be 
made in such theoretical conceptions for the occurrence of Intermedlates. 
Thero is evidence of segregation (chromosome reduction) but not of the so- 
called purity of the gametes. The hearing.^ of the oh84^rve<i facts are disaissecl. 

Inheritance of aleurone color in maize, M. C. Oottlter (Bot. Gan., 69 
(1920), No. 5, pp. 407-425). — The author, having undertaken an investigation 
testing the dependability of some of the classic experlmenis with corn, outlines 
the technique emplo.y(‘d, with suggestions. 

Microsporogenesis in Datura stramonium, C. K. O’Neal (Buf. Torrey Bot. 
Club, 47 {1920), No, 6, pp, 23 1-241, ph, 2).— A study Is detailetl as carried out 
with D. stratnonintn, wlilcli is said to ho suitable for cytologlcal Investigation 
as well as for studitss of Mendelian belmvior. It is stated that no phyteal basis 
for the Memleliaij cluiracters considered can he found in the chromosomes, nor 
is any cause found for the occurrence of iiiutaritH. 

The localization of hereditary substances in plant cells, G. TiscHum 
{Biol. Zentbl., 40 {1920), No. 1, pp. 15-28). — A bibliogmphical review and brief 
study Jed to tlte disapproval of the \ise of the term hereditary elements as not 
sufficiently precise. Certain terms and hypt>tlK‘S(‘S are dlseuss<Hl. 

Mendelian splitting and chemical equilibrium, O. Ren nek {Biol. Zentbt, 
40 {1920), No. 6, pp. 268-277). — ^Tbe author undertakes to refer Mendelian 
splitting to chemical characters and behavior. 

Criticism of Kenner's contribution on Mendelian splitting and chemical 
equilibrium, E. Lehmann (Biol. Zenthl., 40 {1920), No, 6, pp. 277-288, figs. 

A review of the paper by Renner above noted is given, together with a bibli- 
ography of the subje<'t 

Plant physiology iCoUfomia Hto. JRpt. 1920, pp. 65, 66 ). — S. Reed, study* 
tug the dynamics of the growth lU’wess, has shown that the rate of growth in 
plants is definite and conforms to equations expressing unlrnolecular reactions. 
He has also rejiorted ui>on growth and sap concentration, showing that as 
growth begins in tlie spring there is a rapid fall in concentration of the sap. 
I)urli>g the summer the concentration gradually rises. The sap of rapidly 
growing trees is said to be more dilute than that of slower-growing trees ot 
the same variety. Higher sap concentration and slower gi’owth appear to be 
associated with the production of fruit buds* Sap concentration of the leaves 
is said to be more constant than that of the stems, 

A. B. Davis, following up the work of Waynlck (E. S. R., 42, p. 819), has found 
that, in studies of the rdle of variability In determining the efficiency of plant 
culture solutions, it is inadvisable to attach significance to small difference^ In 
arithmetic means when few plants are considered and the extent of yar^b8|6y , 
la unknown. His experiments are said to indicate that there is no ** best ^ 
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tloti In tbe seiuae of 3hive, but that when variation is considered, the compari- 
son of a numUer of favorable solutions will reveal no significant diiferences. 

W. F. Gericke, Investigating the question of whether plants produce growth- 
inhibiting and growth-stimulating substances, obtained evidence that seems to 
indicate that these substances may be produced by plants and can affect the 
plant's gi-owth. In studies on the effect of temperature on tbe physiological 
balance of nutrient solutions, he tested 126 nutrient solutions at seven differ- 
ent maintained temperatures, or 882 different growth complexes. Temi>erature 
was shown to affect the physiological balance of the nutrient solutions. 

Auxogrnphic measiiroinent of sw^elllng of biocolloids and of plants, D. T. 
MacDouum. {BoI, Qaz., 70 {1920), No. 2, pp. 120-JS6, figfi. 2). — The chief pur- 
pose of this article Is to describe the methods which have been used in the 
study of coiloidal preparations, the reactions of which might furnish a pliyslcal 
basis for tlie Interpretation of gr<»wth in plants, and to recapitulate some of 
tiio features of swelling of thc*se suhstajices which are as yet undoscribed or 
but little know'n. 

The methods of preparation and measurement of swelling of wllolds de- 
scribed are said to confirm and extend knowledge as regards the behavior of 
agar, albumin, gelatin, and mucilages, and to fix u|K)n ptmtosan-protein mix- 
tures as artificial preparations whitdi swell in a manner similar to cell masses 
of plants. The uh<* of the anvograph has made it possible to ^•ompare the 
nature, extent, and diiratlnn of these changes with variations in volume of 
growing <*<*11 rnas.s<*s. 

Tiie casting and <lesiccation of colloidal plates in 8U<di manner that shrinkage 
and swTlling takes place unequally in different axes, and the mensnrement of 
such ditterentlal swelling, alR<» fiimtslu^s evhlence wliich naiy he of valni' in 
lnt<»n»rerlng changes, ns In form, of the HiH*clal bodU^ of the prolot>la8t which 
acconii>an.\ and mark tiie inori>holog}cal cristas of the cell. 

The physical factors In the grow*th of the tomato, D. T. M.^(d)otTGAL ( Bui. 
Turret/ But. Club, Jft {1920), No, 6, pp. 261-269 ). — ^While the tissues of animals 
and im»st tdants accunnilate ctirhohydrates, prot(dns, salts, and other solids 
during growth, so that ndative dry weight lncreast*s progressively from early 
to later stages, it is found that leavt^s and stems of Mi(‘<uilentft xind such 
fruits as that of tomato ( Lycopersl<’imi ) reverse this relation and that the same 
is probably true of siudi plants as melons and iiuishrcKuiis. The rate of Increase 
In diameter of Hu<*h gloliostN berry-like fruits us that of tomato is not even an 
approximate measure of ai*tual growtli, considered as an acfretimi of water 
and solid material, 

Dimmsiou is given of the internal factors which (let<»nnlne the rate and 
amount of growth of the tomato, including soluble sugars and salts or bases, 
all these Increasing toward maturity, ami the albumins and celluloses, w’hlch 
de<!rease with development. The various facts cited sui>porl the conclusion 
that the distentive force in growth of young fruits is chiefly imbibition, osmotic 
action playing possibly a more Important imrt in later stages. 

The growth of a fruit Is therefore a resultant of two groups of activities, 
one ordinarily clasBiHl as imblbltional and the other associated with osmosis 
and turgldlty. Mature tomato plants represent a type of plant structure 
showing a loss of dry weight with age, ranging from 1 to 4 per cent. 

CkmtinuouB measurements of tomato fruits reveal slackened growth or 
shrinkage In the midday period corresponding to the time of the most active 
transpiration. It Is concluded that water absoiptlon during this period is 
balanced by the loss from the surface in accordance with the behavior of many 
other structures, such as trunks.and twigs of trees, stems of sunflowers, Joints 
of Opuntla, and leaves of Mesembryanthemum, 
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StatocFtee of the wheat haoliii, T* L. FejlNKjbkd (Boe, Gez,^ *t0 (l^U Bo« 9^ 
pp, figs. 4)« — Further observations (E. S. R., 38, p. 729) on the eehe 

containiug statolitlis show that the wheat haulm posw?8ses two types of such 
cells, occurring only in the nodes. The smaller contains movable starch grains 
and the larger one movable crystiil of calcium oxalate. It is suggested that the 
nodes of wheat are definite sense organs, showing a high degree of evolutionary 
development. 

Cytological observations on Hedera helix and Bolannin tuberosum, J. 

Pujnrr.A {Brotei'Ui, Ser, Bot, 17 ( 1919 ), No, 2, pp, pi, i, figs, 17), — An ac* 

count wlUi bibliography is given of u study, as regards technique (including 
special stains), and observations of living and prepared materials from M, heUat 
and 8. tuberosum for the puri)ose of demonstration of various cytological €de- 
ments, the character.^ and significance of which are briefly discussed. 

Relation of flax to varying amounts of light, J. Adams {Bot. Oaz,, 70 
(1920), No, 2, pp. 15S-156 ). — Tests made on shades! and on unshaded flax 
(Li/num usitatissimum) show that as regards average height, weight, and num- 
ber of capsules produc*ed the unsliaded plants give a higher average under the 
conditions employed. 

KITect of niLilateral monochromatic light and group orientation on the 
polarity of germinating Pueus spores, A. M. Httbd {Bot, Oaz„ 70 (1920), No, 
1, pp, 25^0, figs. 2). — Concluding an account of UK^hnique and results in the 
study here presented, the author states that the effective wave lengtlis in the 
establishment of the polarity of Fucus siK>n»s, the result of wdiose use for 
unilateral illumination is the same as that produced by white light, are, with 
the intensity of strong ditTused daylight, the shorter rays of the blue end of 
the spectrum of approximately 4,tKK) to 5,600 Angstrom units. There is some 
evidence that ultraviolet light can produce the same effect. 

Temperature and rate of moisture intake lu seeds, C. A. Siittll (Bot, 
Oaz„ 69 (1920), No. 5, pp, S61-~390, figs, 4). — Thi.s paper deals with the quanti- 
tative influence of temperature on the rapidity of moisture Intake by (*ertalii 
seeds chosen for the presence and absence of semiperraeable coats. Tianthium 
pmnsylvanicum and commercial and garden peas were used, the latter with the 
coats removed. 

The curves of water intake were found to be complex, but capable of nspre^ 
sentation by a logarithmic equation or series of equations Indicated. The analy- 
sis of the data submitted does not suiqmrt the theory of Brown and Worley 
(E. S, It,, 28, p. 226) that the velocity of intake Is an exponential function of the 
temperature, the velocity of intake at any given moment lu the se<His studle<l 
being approximately an inverse exponential function of the amount of water 
previously absorbeil. It Is believed that absorption at different temperatures 
involves both physical and chemical changes. The main chemical <*haiiges 
with rise of temperature are believed to occur In the colloids of the seed, and 
semipermeability, as such, is thought not to be an important factor in deter- 
mining the rate of water absorption. 

The paper considers crltteally the methods and interijretatlon of the slmiUir 
w'ork of Brow7i and Worley on seeds of Hordeum. 

Measurement of the amount of water that seeds cause to bfHsome nnfree 
and their water-soluble material, G. J. Bouroucos and M. M, MoOool (Jour. 
Agr. Besearch [U, 8.), 20 (1921), No. 7, pp. 987S93 ), — In a previous publica- 
tion (E. S. R., 36, p. 719) the senior author gave an account of tlie investiga- 
tions on the unfree water occurring in soils. In the present paper, which ts a 
contribution from the Michigan Experiment Station, the occurrence of unfree 
Wf^ater in seeds Is described. By the term "ui^ree water” the authora mliif 
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to the water taken up by soils, seeds, etc., that undergoes changes resulting in Its 
inability to freeze even when subjected to temperatures from —1.5 to —78® O. 
Seeds of a dozen or more crops were tested in tlie dUatometer described In the 
article referred to above, and the amount of uufree water determined. Tliis 
was found to vary widely, the amount of unfree water In broom <‘ori) being 
25*05 per cent and black soy beans 7G.76 per cent, based on the air^dry weight 
<t seeds. Repeated freezing and thawing is said to tend to dimiiii‘.lj consider- 
ably the amount of uafree water, esi>ecially in some varieties ot seeds. Dry 
seeds, which contain a large amount of water-soluble material, are characterized 
by the high freezing-point depression. 

Btadies In evaporation and transpiration, G- F". FiuiEMAN (/>of. Gaz„ 70 
(1020), Mo, 3, pp, J90-210, JUjh. 5 ), — ^As a result of evaiK)rjir*on o>:}ieriJin*nts car- 
ried out by means of a porous cu[) atmometer inclosed in a glass cylhider of 
1 liter capacity, through which an air current is passed, an evaporati«n! formula 
Is offered which may take th<* form <»f // - 2 { 1 — or either of two uioin* ('oinplejc 
fomiuhis. In tids, y sigiiilies rise in the dewpoint of the air cuummI by the loss 
of water to it of a given evaporating surface, I temperatur(‘ of ihe air, ii-- 
dewpoint of the outside air, and z-- a constajit list'd when rlie area and wind 
movement ranmln eonstunt. The formula proposed apliears lo he general in 
type and capable of use in any situation where y is measurable. 

Under tem[K*rature ehauges only, ulfaifu leaves ai>pear to act as physical 
evaporating surfaces. Changes in the d(*wi)Olnt of tin* air result in profound 
changes in evaporating eiliciency of leaf surfaces. This is thouglit to be a 
result of the oiKming and closing of the stomata. Distinct j>ure races of alfalfa 
exhibit measurable differences in the rate of evatioratiou ^ku* unit area of ttieir 
leaves. Smh dUTerences may be of wonomic \alue In semiarid iW irrigated 
raglous wliere production d<‘iKUids principally upon tiie eiliciency of the use of 
the available water supply. 

Oonceutratioii of potassium in orthoclase solutions not a lucasiire of its 
availability to wheat seedUiigs, J. F. Hkcazeaue and L. ,1. Bkioos {Jour. Ayn 
Hctteurvh | T, *V,], 20 (1921), Mu, 8, pp. 013^21 ), — In a cuntribuliou from the 
Bureau of Plant Industry, S. Department of Agriculture, the authors describe 
experiments conducted to determine the availability of tin* poiasslum in solu- 
tion of orthoclase by growing wheat seedlings in the solution, analyzing the 
seedUngs for potassium, and comparing the results with those obtained from 
suitable controls. The result.s are stdd to show that jH>ia.ssiuiu pn seut in solu- 
tions of orthoclase is not appreciably absorhi'd by young wheat i>lsiids, and the 
conclusion is reached that imtassluui may be present In soil solutions In such 
combi nation.s with other elements that it Is not availulde to i>hint.s. 

Hesidual eifei^ts of carimn dioxid gas additions to soil on roots of Lac* 
tttca sattva, li. A. Noyes and J. H, We<;hokst {But. (laz., (i9 (1920), No. 4, pp* 
332^36, figa, 5). — Results obtained in the study of garden plants prexlously em- 
ployed (E. S. R., 40, p. 82U) contlrnieil Uie conclusions of that study to the effect 
that the carbon dioxid content of garden soils is sometimes detrimental to the 
root development of some of tlie plants growing in the garden. It is thought 
Ijosstble that the data may help iu explaining odd tropic phenomena or may 
tlirow some light on what is known as soil toxicity. 

l^emid stomata in ertcaeeous and other unrelated fruits, H. F. Bisbqman 
(B ui. Torrey Bot. Clu6, 17 (1920), Mo, 5, pp, 213-Ml, figs, P).— An account is 
given of observations involving the presence and associations of stomata internal 
to certain fruits, with a discussion of ihe probable origin and bearings of this 
habit. A connection is suggested between this habit and gas exchange in plants 
thickened or heavily cuticularlzed epidermis. 
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F^tiolar glaads in the plum* H. J. DoRSXnT and F. Wsrss (Bot €hns., B9 
(19B0), No, 5, pp. 391-406, pis. g). —Examination of over 80,000 leaves r^resen^ 
lag 15 species and interspecific hybrids of the plum is said to show that two 
glands typically occur on the petiole, or less frequently on the leaf base. The 
glands in these two positions, taken on the basis of vascular connections, pre- 
sent different orders of structure, w^hich are discussed with Uieir supposed 
me > rphol ogi ca 1 si gn ifica ii ce. 

Hawairs tapestry forests, V. MacCattohet (Bot. 70 (tOBO), No. 2, pp. 
fiffs. 6). — ^The descriptive account here given relates chiefly to the por- 
tions and species (of wliioh lists are given) of the Hawaiian rain forest that 
cling to certain vc'ry steep slopes In localities indicated, and to the related 
processes. 

Nodule bacteria of leguminous plants, F. Lohnis and U. Hansen {Jrmr. 
Apr. Research IIL S.'}, 20 {1921), No. 7, pp. 5^5-556, ph. This is an account 
of cooiK‘rnti\c investigations carried on by tlie Hureau of riant Industry, V. S. 
Department of Agriculture, and the Illinois Experiment Station on the 
morphology and physiology of the nodule haeterin of leguminous plants. Par- 
ticular attention is given to the organism commonly recognized ns being con- 
nected with nitrogen fixation and BaeilUis rndiohaetfr, a widely distributed 
organism frequently associated or corifust'd with the nodule bacteria. 

As a result of their investigations the authors claim the iio<lule bacteria of 
leguminous plants may be divided into t\vo groups which differ inorphr>logicnl!y 
and physiologically. The first group shows all the chara<*< eristics of /?. radi- 
cicala. It is peritriebic, grows relatively fast on npir plates, and changes the 
milk in a very characteristic manner. It produces nodules on the roots of clover, 
sweet clover, alfalfa, vetch, pea, navy betui, lupine, black locust, Amorpho, and 
Strophostylcs. The group is cliaracterizetl by inomd ri(*bic flagellation 

and is of c<miparati\ely slow growth on agar plates. It has l»een Isolated from 
cowpea, soy bean, i>eanut, beggarweed, Acacia, CJenlsta. and ('assia. Tlds secimd 
group, the authors state, would ordinarily be con.siderfHi as a new sptKdes, but 
for the present they prefer to consider the two as different tM>es of growdh of 
the same organism. According to their investigations the name of the first 
organism should be If. radicicola and not Khizobium or Pseudomonus. 

B. radiohacter i.s said to be regularly present in the root nodules of 
leguminous plants, where It stimulates the development and activity of the 
nodule bacteria. On account <^f its similarity to If. radUHcola, it has lunm 
repeatedly mistaken for the nodule organism in the cowq>ea-soy bean group. It 
Is claimed that If. radlohactcr can Ik* easily different iatwl from If. mdicicola 
by Its browm growth on x>otato, 

Keport of committee on descriptive chart, IT, IT. 3. Conn et al . {Jour, 
Baet., 5 {1920), No. S, pp. S15-S19 ). — In 1017 (he committee on the descriptive 
chart of the ScKdety of American Raeloriologists j)re.sented a rei)ort recom- 
ntending a liew^ chart in the form of a folder, also an outline of methods (E. 8. 
R., 39, p. 828) designed to accompany the chart. The society decided to print 
and distribute the chart for practical test before asking for its adoptlen 
ojfiicuilly. The demand for the new chart is considered to show that it is gen* 
erally preferred to the old chart, though admittedly still In need of revision. 
Besides various matters of detail, three fundamental questions that have been 
raised relate to the proper size of the chart (tw^o or four pages), to the con- 
tinued use of the group number, and to the reservation of a fq^wlal space for 
pathogenesis. These three questions are briefly discussed. 

ll6i»ort of committee on descriptive chart, HI, K. N. Atkins (Jour. Baet,, 
S (1920), No. 3, pp. 321-324 ). — Details of a proposed modification of the Chmkn 
stain are briefly noted with discussion. 
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WELD OEOPS. 

(Work with] farm crops {California Sta. Rpt. 19BC, pp* 89 )* — ^Work 

with cereals, sorghums, legumes, and flax, and irrigation and pasture expert* 
ments, con<lucUM:i in continuation of those already noted (E. S. R., 42, p. 822), 
are described. 

Improveri California No. 4000 barley, a pure-line selection of common barley, 
led In tests made by B. A. Madsen and O. W. Hendry with a six-year average 
acre yield of 04.75 bu. It is adapted to the siime general conditions as common 
barley, but Tennesset^ Winter, which averaged 01.5 bu. during the same period, 
is <»ousldored better sulttHl to heitvy soil or soils inclined to be excessively vi^et 
during the rainy season. The latter is said to l)e almost wholly iminune to leaf 
stripe iUhpnvosporiwn sp.), which seriously damages or almost wholly (U^troys 
such barleys as common, Beldi, and paiticularly Mariout. Tests by J. W. 
Gilmore ami Hendry of new varieties of cereals, legumes, grasses, and nilscel* 
lam^ons crops, sehHtlon of barleys resistant to shattering, boad-to-row tests of 
wheat, and liead-lo-phd plantings of milo are also noted. 

Results of flux experiments ror>orted by Hendry demonstrate that with proper 
cultural methods and suitable varieties pr<»fitable yields of tlaxst^^l may be 
produced on Sacramento Valley grain lands without irrigation. Yields of 13.2 
bu. per acre have been obtained, 3'be l^est results were smirc'd by drilling from 
30 to 40 lbs. of seed jior acTC in Febrnarj’ on fall-plowed land. 

In studies by Hendry and F. AV. Well to del ermine the faep^rs Influencing the 
yield, f|ualit.\, and feeding value of cereal hays, the results showed the varieties 
to rank In the order ofquallty of hay, from finest to coarsest, as follows : Wheats. 
Club, Velvet Hon, Sonora, Baart, and White Australian; oats, wild oats, red, 
black, and Roberts ; and barley, Obevalier, Coast, and Nopaul. When wheat bay 
cut in blossom, milk, dough, and Hikj stages was subjecte<l to a palatabillty 
test, the stock ate all of the blo.ssom hay before starting on the milk, all of the 
milk before the dough, and at(‘ the rli>e bay last. The following number of days 
elapse<J from jdanting to the soft -dough stage: Barley, Coast 174, Chevalier 177, 
and Nepaul 177 ; rye, 187 ; wheat, Baart 190, Sonora 192, Club 194, White Aus- 
tralian 194, Velvet Hon (durum) 202; oats, red 202, wild 202, black 211, and 
Roberts 22(1. 

The Honey variety of sweet sorghum prove<i i*articularly valuable for forage 
in the Sacramento and San .Toaquin Valleys, where the growing st'ason is too 
short for late maturing types. 

Observations reported by Gilmore and Hendry showt'd uulo, after barley with- 
out irrigation, to make a 5-y<*ar average acre yield of 45.3 bu., indicating the 
possibility of prcKliuing profitable mllo yields under these conditions. In gen- 
eral, milo exiTclsed no l)eneficial effect njwn sucewding wheat cri>ps, as wheat 
after wheat gave a 5-year average acre yield of 29.4 bu., while wheat after 
milo averages! but 25.6 bu. for the same period. During the five seasons wheat 
after fallow averaged 88.2 bu. per acre, indicating that milo prt‘ceding wheat 
did not function as a fallow in Its effect upon yield. 

Notes on sheep tansy {Phacelia tanaoeii folia) show it to be a hardy, vigorous 
winter grower, drought resistant, and to seed frt'ely. While eaten readily by 
sheep and cattle, it is succulent and unsuitetl for bay. The abundant production 
of nectar-secreting flowers, remaining In blossom for about 30 to 40 days, 
recommends Its culture as a bee forage. 

In teebs of alfalfa varieties, Hairy Peruvian gave the best results as to yield 
and maintained better pasturage during the winter months. Trials of dry-land 
beana at Blverside and rlce-lrrigptlon studies near Norman are also noted, and 
amilyMi of oriental beans by M. B. Jaffa are included. 
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fBeport of fldld crops work in Minnesota, 191.9], A. Bobs and E. M. 
Fbe&man {Minnesota Sta, Rpt 1920, pp. S5, 86 , 64). — Varietal, cultural, and 
breeding exi.)erimoiits with cereal, forage, and other field crops conducted during 
the ^^ear ended June 30, 1920, in continuation of work already noted (E. S. K., 
p. 824), arc described. 

Several grades of wheat were sown on land of medium and low productivity, 
at varied rates, so as to secure approximately the same numl>er of seeds or the 
same number of pounds per acre. No significant differcmces in yield resulted. 
The heavier grades of oats appeared to be of advantage on land of low produc- 
tivity, Winter rye and wheat seeded early in September appeared to give 
results superior to seedlngs made early In October. 

Ijeaders in variety trials were as follows; Spring wheat, Oh Irka, Preston, 
and Stanley A; winter wheat, Minturkl, Mlnliardi, ^lulakoff, and Buifums 
No. 17 ; rye, Swedish, Minnesotn No. 2, Wisconsin Pedigree, and Ilosen : oats, 
Gold Kain, Irish Victor, Silvermine, Carton selections, and Iowa No. 103; 
barley, Improved Manchuria, Minnesota 184, and Akers Russian; field beans, 
M. A. 0. Robust and Black Turtle Souj); and soy bt'rins, Chestnut, I to San, 
Accession No. 182, Pedigree 1, Mlnsoy, and Soysota, 

Both thorough cultivation In a cultivated crop ami bare fallow from July 1 
to September 1 have cleaned ikdds of sow thistle. Fiwpient hoeing during July 
and August Is recommended for small areas that can not be wt*ll handled other- 
wise. Covering with straw to a depth of from 14 to 18 in. ])rove<l very satis- 
factory, while covering with tar paper or .spraying with either sodium arsenite 
or fuel oil were found to he exx)enslve. 

[Beport of field crops work In Virginia, 1919] (Virginia Sta. Rpt. 1919, 
pp. 12-16, 16, 17, IS). — The progress of work with field crops conduct(Hl on the 
station and the county experiment farms is described as h(*retofore (E. S, U., 
42, p. 436). 

Outstanding cereal varieties included Hilvor King corn (for the mountain- 
ous regions), wheat selections Nos. 112 and 131, winter oat selec*tion No. 1, 
Giant Winter rye for grain, and Abruzzi rye for winter pjASture, and Union and 
Tennessee Winter barleys. Spring barleys did not prove suited to the section. 

Oowpeas and velvet beans have not given witisfaction in the high altitude 
of southwest Virginia, and sorghums faiU^d to produce good resiilt.s at the 
station. Hollybrook was the leading variety of soy l>eans for both grain and 
pasture In the testa. The best results with alfalfa were secure<l in seedlngs 
made August 1 at the rate of 20 lbs. <»f seed per acre. 

[Field crops] work on the Huntley [Mont.] Beclamatlon Project Ex* 
periment Farm In 1919, D. Hansen {V. <8. Dept. Affr., Dept. Ciro. 147 {1921), 
pp. 7-11, fig. 1). — Experiments with field crops condncted in 1919, In continua- 
tion of earlier work (E. S. R., 43, p. 435), are describiHl. 

Results covering a period of eight years of crop-rotation exj^eriments Indi- 
cated that alfalfa seeded In the fall in grain stubble gave higher yields than 
when seceded the following spring, and that the highest yield occurred the 
second year after planting. The maximum yield with potaU>es, an average 
of 310.6 bu. per acre, was secured In a 2-year rotation of oats and potatoes In 
which manure was applied preceding the potatoes. When following oats with- 
out manure potatoes made an average of only 249.3 bu. Sugar beets gave 
highest average yields, 11.17 tons per acre, in rotations in which beets followed 
potatoes. Beets following oats and manure yielded 11.08 tons, while beets fol- 
lowing oats without manure gave but 9.2 tons per acre. 

Northwestern Dent com made average acre yields of 9.74 tons of silage and 
os in tests conducted previously outyielded other early-maturing varietl^ oC 
corm As in 1918, in tests of sunflowers for silage, the Ugliest acre yield, 
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tons, togetlier with the better quality of silage, was obtained from rows 20 in. 
apart 

[Report of Held crops work in Burma, 1910 and 1920], D. F. Ohalmebs 
and C. II. P. CooPEB {Itumia Dept, Agr, Itpts, Wt9, pp. 10, 11, IS; 1920, pp. 

9), — The progress of work conducted during the years endecl June 80, 1919, 
and 1920, along the same gimeral lines as previously noted (E. S. It., 41, p. 
528), including variety, cultural, and fertilizer tests with rice, sesame, wheat, 
peanuts, beans, sugar cane, tobacco, cotton, fiber crops, and miscellaneous forage 
crops, is briefly outlined. 

The recognition and yields of red clover from different sources in ex- 
periments in 1912-1915, K. MItiXER {Landw. Jahrh., 60 (1916), Ko. 2, pp, 
$0S-^6S, fig, 1 ). — Experiments to determine the agricultural value of red clover 
from diflerent regions In Euroixs Including central, western, and southern 
Prance, Italy, the lilack Forest, the I^alatiuatt*, Styria, and w€‘st<*rn Russia, as 
comlucted in six distrlcls of different soil and climatic <*onditlons in Ihiden, 
Germany, are described. The seeds were obtained from commercial sources 
and gave high percentages of geriuination. 

Ab a rule a high weight |K*r l,0U0 stvd was correlated with high yields. This 
weight varle<l with tlie different varieties, and it hs suggeste<l that with seeds 
of the same age tlds w<4ght might bo ustsl to determine the origin. The size 
of seed may also be nstnl for this imrpost*, especially in years showing great 
climatic variation.^ In th<* diflerent Kur<»|)ean countries. 

The study of weed sei‘ds in diflerent clover crops gave no basis for the claim 
made* by se(‘dsinen that typical weeds become acclimated in tlie course of 
years in otlier than their native count ri(‘.s and coui«Hiuently are of small value 
in determining the source of clover s<*o<l. Smls of characteristic weeds were 
found only In those s(»rta where found ir» years previously. Even when ac- 
quired aci'lilentally in th(‘ plats the second cutting of the clover matured be- 
fore the extraneous seed rii)ened. 

Characteristic weed secnl of southern European varieties included Arthro- 
loliinm sp., TitriHa nodom, Ifelminthia vchioides, etc. The last two are also 
found In red clover from w’e.stern France (Poitou), hut do not occur in the 
mountaiii clover of central France, known i^mimercially as ** north French’^ red 
clover. 

The German types produced best, the highest yields coming from tlie variety 
from the Palatinate, which is considered w^ell adapted for permanent meadows. 
Although seed of this variety t'ontalned nearly 2.5 per cent of hinddioni plan- 
tain seed, the plats wert» (uitirtdy w<mm 1 free. Average acre yi<4ds of green forage 
per single cutting from the different varieties in nil of the trials frqm 1918 
to 1915, Inclusive, were as follows: Palatinate, 20,289 Ihs. : Black F(»rest, 20,051 
lbs,; Styria, 1S,S80 ll»s. ; western P'niuce, 18.404 lbs.; northern France, 17,542 
lbs,; Rus.sia, 17,497 lbs.; southern Franee, 16,828 Ihs. ; and Italy, 18,(K)2 lbs. 
The plats of southern European seed were very weedy, and the net yields of 
forage were not more than half those of the midille European. 

Varieties from central and western France yielded well even in the coldest 
districts in the first harvest year, and are recommendM for 1-year plantings. 
Ordinarily these varieties are difficult to distinguish from the unadapted clovers 
of southern Europe, but the presence of Arthr(»U»ldum seed characterizes the 
latter. The author urges that the French varieties be grouped according to 
climatic regions rather than geographical districts in order to determine ex- 
actly which are adapted for German use. This would facilitate the division 
between central France varieties and southern European varieties. 

Kotwithstandlng hard frosts the. southern European varieties did not winter 
58 Is generally supposed^ but were killed off by attacks of Olo^apoNiim 
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caulivoritm an4 Sclcrotmia trifoliorum. Experiments failed to show a correla- 
tion between winter resistance and the dry matter of clover varieties immedi- 
ately before a fro**.t 

A brachytic variation in maize, J. H. Kempton (U. S, Depi, Agr, BuL 925 
(1991), pp, 98, pU, 19, figs, 8 ). — The maize variation under consideration has 
been noted heretofore <E. S. II., 44, p. 25). The inheritance of this and other 
brachytic variations, inheritance of brachysm in hybrids with commercial varie- 
ties, the morphologi<»ul signifiojince and associated changes involved, and the 
agricultural advantages of (lie type are iHscussed In detail. 

The reduction in stature produces a plant which is considered admirably 
adapted to drydamland irrigation culture, and, while the yield as coinjmred with 
the varieties of the corn belt is low, the reduml statuns sturdy eiv(*tness, and 
increased root devidopnieut offer advantages for extreme conditions which may 
outweigh consideration of > U‘Id. 

Brachytic stature apparently rcapin^ars uiicoutamiimtod In the perjtigate 
generations of h,^brids with varieties of normal height. One of the two terato- 
logicnl forms arising In the hjlirids between brachytic and normal plants, a 
new variation designated as “adhenmee,” appeared in the pi^rjngatc generation 
of the brachyti(‘“i5oone hybrid. Tbe upper leaves of I lie plant adhered as if 
glued, ami Uie branches the taased wer(^ compacted into a hardened mass, 
which, in eximndiug, burst through the conllning blades and sbeatli. In in- 
stances where the ear-bearing male was iiivohcti lb(» ear also vns contorted- 
Thls sc*ems to be completely associabsl v\itli normal stature and offers no obsta- 
cle to sK'uring th(‘ eouibinution of high >ielcl and short stature In tbe other 
variation, relatively cominoii in many iionbracbytie strains, tbe ears terminated 
in Rtamtnale spikes, vvJiicli were undesirable as they develoiHsl nt the exiiense 
of the pistillate i>ortlou to a wtaln extent. It also appeared to be assocfateil 
with stature, indicating tliat the genes for these characters are located in the 
same chromosome. 

‘‘The dost* relation of ears terminating in stommate splk<‘s to cars borne as 
basal branches of the terminal inflorescence Is indicated In a hybri<i between 
brachytic and Uojil. The evidence from this hybi‘id siiggest.s that tin* ear of 
moize may have develojani from the basal bratiches of the tcrnilmil panicle 
ratlier than from the anitral spike of the terminal intloresceiire of ix lateral 
branch of the main culm.” 

Cotton culture in the San Joaquin Valley in California, W. Caacf 
it\ Jfcpt Agi., nept. Circ, 16J§ {1991), pp, 99, figs, ll ), — (^ultural operations, 
irrigation methods, and Held practices applicable to tbe prinhictlon of IMma 
Egyptian and l^pland varieth^s of long-staple cotton in tin* San Joaquin Valley 
in California are des<»ribecl in this circular. A list of 52 publications dealing 
Willi the activitlt‘s of this Department in ctmiie<‘tlon with the establishment of 
Egyjitian cotton growing in the Soul li west is appended. 

Community cotton improvement in North Carolina, K. V, Wjntebs, S. W. 
Hiix, and 1». II. Kimk (N. C. Agr, Col. Ext. Circ. 108 {1920), pp. SO, figs. 10)*^ 
Results of community tests of improveil and local cotton varieties conducted In 
20 counties in North Carolina are descrlbcnl, ami considerable yield ditta, lint 
percentages, etc., are tabulated, continuing earlier work (E. S. R., 41, p. 488), 
Methods of selection and improvement adapted to farm conditions are briedy 
outlined. 

The improved strains such as Cleveland, Mexican Big Boll, Lone Star, and 
Edgeconibe-Oook, recommended by the North Carolina Experiment Station, are 
said to have yieldtHl from $5 to $60 per acre more than the best unimproved 
varieties grown In the communities and to have averaged $28.97 more per aere 
than the varieties grown previously. 
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The fabric of civtliaation: A short survey of the cotton industry in the 
United States (New York: Guarantp Trmt Co,, 1910, pp, 62, pi, 1, jigs, J^O), — 
A concise account of the development of the cotton industry in the United 
States and its present status, with emphasis upon its financial ftmturcs. The 
several steps involved from the picking of the cotton in the field to the pro- 
duction of finished cloth are illustrated and described in some detail. 

Two Cuban malvaceous fiber plants, S. T. Horn and G. Maktinez-Fortun 
{Estac, Kxpt, Agron, Cuba Bol. 4 / (1919), pp, 47 , pi, 1, jigs, 8). — The two species 
Urena lobata and (K sinimUi are described, methods employed in growing the 
croi)s and preparing the fiber for market outlined, and the cost of production 
and commercial [lossibilitles discussed in brief. 

Peanuts; Culture, trade, utilization, P. VrEiiiA Soijto (Amendoim: Cultura, 
Cotmmrcio, AppHaacocs hidusfjiacs. Rio de Jatwiro: Min, Agr,, Indus, e Own,, 
Deleg. Exee. Prod. Noc„ 1919, 4 . ed., cut,, pp. 10.5, jigs. 28). — A fourth and en- 
larged of a jMjpulur treatist* on the prodiK'tlou of i>f'anurs and rn^anut 

products in Brazil. Cultural and field practices involved in growing and har- 
vesting the crop, and tlie various pr(M*e 8 s<‘s in the production of oil and other 
products, are described ami illustratfsl, together with notes on the extent of 
pr<MiiK*tlon and trade in r><'annts in Brazil and other cour)trics. 

The origin and early habitat of rye, A. Sr hxtlz (ficr. Dent, Hot. dcsell., 57 
(1919). Ro. to, pp. S2S-580 ), — The author supplements work previously noted 
(E. S. R., 40, p. (tP/j), continuing the discussion of the geographical (U’lgin 
of rye. 

Sugar cane experlnuuits, 1017-1919, J. UK Vkbtkuu. (Trinidad and 
Tobago Dept. Agr. PttiL, JS (t9t9), A’o. S, pp. 180-1*52). — Tests of seedlings and 
variety trials (‘oiuhaded in Trinidad from 1017 to lOlO are descrih(‘d. 

Of se<*d lings t<‘Hted in 1017 hut a few showerl promising fadd ( haraclers and 
analytical results, those from Ihuirhon <*ane giving the largest <'une yields and 
those from a Hawaiian cane tlie best juice. M. P. 55, a MuurltiuH seedling, 
with 58.14 tons of (-ano and 5.4(> tons of imHcatcd sucrose per acre, led the 
variety tests at St. Augustine, and wa.s fidlowed by B. 14761, Ha, (W1H2, and B. 
3022 with respxKdive yields of 45.4<S, 46.78, and 42.HJ1 tons of (*ano with 5.09, 
4.06, ami 4. 82 tons of Indicati^tl sucrosx* Bourbon, with 26.<S8 tons of cane and 
3.03 tons of .sucr<>.<e, was exceeded hv IS varieties. It is staled that M. I*. 55 
let! the tests solely on account of the high toiumge (»f cane per acre, as the 
quality of the juice was inu<‘h inferior to that of any other variety. 

Tobacco iiiveNtIgathiiis (19161, \V, Frk.vb and O. fh.soN (Pennsylvania 
Sta. Rpt, 1917, pp. 69-72). — Improvement work with Pennsylvania Seedleaf 
(Broadleaf) va rubles of cigar tohac<‘o by section, udatitation studies on 
Clinton aud Lycfuulng (^ounty soils, fertilizer tests, and spacing and topping 
ex^xerlments condm4ed in 1916 in continuation of work already noted (E. S. li., 
43, p. 533) are hrietly reviewed. The work was in cooperation with the Bureau 
of Plant Industry, TT. S. TVpartineiit of Agriculture. 

On the protein content of wheat, W. F. Gerickk (Seienee, n. ser., (1929), 
No, IS 49 , pp. 446, 447).— In this contribution from the University of California, 
Investigations to determine the efFe(‘t <»f applicatit>ns of certain forms of soluble 
nitrogen to wheat plants at different growth phases are described. White 
Australian wheat was plantwl in glazed stone jars on a soil very low In nitrogen. 
Nitrogen In the form of sodium nitrate and aininonlum sulphate was added at 
the rate of 100 lbs. per acre In single applications to different jars at the time of 
planting and at Intervals up to 110 days after planting. 

Planis receiving sodium nitrate at time of planting and 17, SB, 48, 72, and 110 
days afterward produc^Hl grain containing 8.6, 9.3, 10.4, 11.8, 13.2, and 15.2 per 
cent of crude protein, respectively, Not only was the protein content of the 
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grata Increased by all the deferred applications of nitrogen, but the yields of 
plants rect'iving nitrogen from 33 to 72 days after planting were much larger 
than the yields of those receiving applications during the early growing period. 
The best quality of grain as determined by commercial grading was secured 
from plants receiving nitrogen 72 awl 110 days after planting, indicating that 
the high protein wheat berry was also plump and well filled. 

The author considers that the results obtained show that the low protein 
content of Pacific Coast wheats Is not due primarily to climate, but that as far 
as the investigation with the soil used is concerned is due to Jack of available 
nitrogen at certain growth periods of the plants. The emphasis to be laid upon 
the climatic complex is that it affects the nutrition of the plant in botli kind and 
quantity of each of the different nutrients that may be available to it. 

The production of wheat-rye hybrids, H. Firbah (Ztschr. F/lansmzUeht., 
7 {1920), No. Jt, pp. 249-282 ). — Uesults of experiments on the ijroduction of 
hybrids between wheat and rye are presented, and the technique tuni method of 
procedure employed arc described. The pollinations were made with rye pollen, 
fresh, several hours old, and one day old, wiiich was applied to stigmas on the 
day of opening of the wheat fiowers and from 1 to days after opening. The 
pollinations were also made with fresh and old pollen in enclosed rooms at 
various degrees of temperature find also when under tllffereul conditions of 
isolation. 

Wheat varieties used successfully and tlie percentages of hybrids secure^! with 
each in iKdllnations include Loosdorier bearded 1.9 per cent, Banal 2.1 pi*r cent, 
Molds Squarehead 0.8 per cent, i'zar 0.5 per cent, Hed Galician bearded 3.1 per 
cent, winter speltz 4.8 per cent, and Bokhara 15.8 per cent. Ts'umertnis attempts 
made with Kcd Saxon, Svalof 0315, Epp, spring speltz, and club wheat ^e^5^^1ted 
in failure, and efforts to secure the reciprocal hybrid, rye X wheat, were likewise 
unsuccessful. 

Summarizing the results, the author observes that the different breeils of 
wheat poss<^ss the faculty of Jiybrldizing with rye In varying degrees. The 
success of the cross is also dependent on the Individuality of the mother plant. 
The influence of Individuality is not alway.s of equal magnitiale; in many races 
it is of the greatest Importance while in others but little or none whatever. 
Individuality wields a greater influence in wild types than with cullivat<‘d sorts, 
and selection of definable forms could be readily made in the former. The in* 
fluence of the individuality of the male parent could not be demonstrated lu 
the wheat-rye hybridizing work. 

The mariner of isolating tlic hca<ls played but small part in the success of the 
work, and the possible influence of climatic conditions were too small to be 
noticed. So long us the pollen possesses the ability to fertilize and tlie stigma 
is receptive, hybridization is consiilered feasible. No optinuun period of develop* 
ment was found, and within reasonable limits the age of the pollen was not 
thought essential. Best results are said to be obtained by the plentiful appUca* 
tlon of pollen to the stigmas. 

liongevity of seeds, F. A. Wna/roN (Ohio l^ta. Mo, BuL, 6 (1921) , No, pp, 
18-24, flgn. 10 ). — Factors affecting the longevity of seeds are discussed and Ion* 
gevity tests at the station are reported. The author contrasts the conflicting 
results of Vilmorin, Haberlandt, and Sifton (B. S. It., 43, p. 832) regarding 
the definiteness of the period of time during which tlie vlUiJity of any particular 
kind of seed is maintained, and cites tlie work of Duvel (B. S. ft., 16, p. IfiO), 
showing that seeds retain their vitality better In some localities than othera 

When seeds of several kinds from crops of 1908 to 1919, Inclusive, were stored 
and In 1920 tested at this station for germination, it was observed that increase 
in age of seeds was accompanied by a noticeable falling off in the rapidlity , 
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gt’owth aod vijcror of the sprouts. Photographs of the germinating seed of com 
of the crops from li)08 to 1919, inclusive, Illustrate this trend. The low vitality 
of seeds of wheat and oats maturing in the nii<lsuininer of 1915 was thought 
probably associated with the excessive humidity then prevailing, 8.35 In. of 
rain falling in July at Wooster, as compared with a 33-year average of 4.17 in. 

JiOvv germination percentages of red clover and swt^t clover of the 1919 
crop were due to “ hard seeds,” which were still hard after six days' test, with 
no signs of germination. Studies of Harrington (E. S. li., 33, p. 334; 35, p. 740) 
and Ix)ve and Lelghty (E3. S. U., 27, p. 524) are quoted to .show the occurrence 
of hard seeds ” In various legumes and the means by which they may be ren- 
dered permeable. Scarlftcutlon of sweet clover seed at the station raised the 
germiimtlon from 30 to 87.6 per cent. 

Vilmorin's and Haherlandt’s tables on the viability of seeds arf' appended. 

Beceiit Penn.sylvaiiia weed.s, A, A. Hansen {Penmplvania Sta. Rpt. 1917, 
pp. 317S2H, pis. 6 ). — Weeds recently introduced into Pennsylvania, including 
horse nettle (f^olanum carolincme) , field hawkweed (If ieracium pmtense), s?tar 
of llethlehem (OntithoynJuni umheUatum). Deptford pink (Dianfhus armeria), 
Japanese kimtwwd {Polygonum cuspidatim) , and Sil)erian crane’s-bill (f/cro- 
nutm Hihirirtim) are des<*ribed, distribution Indicated, and control methods sug 
gestesi. New weed species rei>orted, hut not proved dangerous, include keeled 
garlic (Allium cannotum). soutluTn scabious (f^uevisn auBtralis). western buck- 
horn or hraclod plantain iPUnitago oristaia), and spotted knapweed (Centaurea 
niovulosa ) . 

HORTICULTURE. 

( Horti< nlturxil Imestigatlons by the raliforiiia Station, 10201 (CaU- 
foruia l<lo Rpt. nm, pp. 37-40. 4 /. 42 , //J, 41 '/7, 4U, 5t. 52, 88, 

89 ). — Kcsnlts of new and continued activities iK. S. it., 42, p. 830) are reported. 

The trials wUh rootstock.H fur citrus as (aitlined by Bonnsltnd Alertz (E. S. It., 
35, p. 144) bav(' been continued. A table prepared by It. S. Vailc gives the 
yiehls of Valencia orange's and Eureka Uanons on four different stocks, sweet 
root, Sf>ur root, pomelo root, and trifollata roots. Trifoliatn ha.s given mea.s- 
urably belter PC'SuUs with Valencias than any of the others and the least favor- 
able with Eureka leimms. q'lie investigations of H. J. Webber in the selection 
of citrus rootstocks are again briefly n<»ted. 

(kMq>erativ<‘ experiment. s with a number of orange growers have shown that 
the growing of ('arly summer cover crops, as suggested hy Coil and ITodgson 
(E, H., 40, p. 839), has been of material benefit in redijeing the amount of 

June drop of the 1\>ishlngton jiavel variety. The Arlington grove experiment 
in the care of mature navel orange Irws has he«^n continued and the original 
5-year term is now miipleted. The rt'suUs to date, as summarized by Vaile, 
re-alHrm the advantage of using stable manure in the ferllllzjition of citrus trees. 

The rc*.sults ohtaint'd from fertilizer exi)eriinen(s c(mducted at the Citrus 
Substation have continued to emphasize Ihe great importance of organic matter 
In the soil. The gradual deedine of plate of citrus trees fertilized with nitrate 
of soda was accompanied by an Increase of alkali in the soil and a diseased 
condition of the foliage, known us inotthMl leaf. The collection of citi*us at the 
Citrus Substation now numbers about 500 varieties. Some of these, as Boone 
Early and Enterprise, are reported by Webber to show considerable promise. 
A test of 30 grapefruit varieties failed to reveal any superior to Marsli Seedless. 

Dates were propagated successfully by the offshoot methcKl in a spr?cially 
tx>n»trueted cloth-covered house, and data presented by Goar indicate the supe- 
rior value of fresh shoots. In curing daU^s, dry heat was found superior to 
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iBteam. A methad for cleaning dates is noted. M. B. Jaffa and H. Goss report 
a study of dates grown at the University Experiment Farm, El Centro, In 
which the moisture and sugar content of seven different varieties were de- 
termined. 

Nine different varieties of avocado were analyzed by Jaffa and Goss, and tho 
results are presented in tabular form. The oil percentage varied Inversely 
with the size of the fruit Analyses by Jaffa are also summarized as to the 
sugar content of prunes. 

Further studies with cherries hy W. P. Ttifis and G. L. Pliilp contirni previous 
results that all sweet cherry varieties tested have proved to be self-sterile. 
Several cases of inler-sterllity were found to exist Iw^ween important com- 
mercial varH‘tit's. One of the most interesting developments Is the isolation of 
several distinct strains of some of the more important varieties. The pollen of 
these strainK has eiven quit^* different rt'snlts when applied to flowers of (me 
tree of another variety. 

Extensive stiidUvs by Tufts show a very close correlation between the diam- 
eter of the trunk of young nonbearing dt^lduous fruit Irew and tht' weight of 
the r(K)t and top. Light r. heavy pruning exi>crlments with luMiring aprieot, 
prunes, poaches, and pears continue to show the superior value of light i)runing 
in measim^ of yield. Summer pruning of vigorous growing pea(*h trees is found 
to be a devitalizing practice. 

Storage experiments hy \V. V. Cruess and E. Ia Overholser show the possi- 
bility of storing apricots, cherries, currants, h^ganherrlc^s, red raspberries, and 
strawberries in various wa.ts at 10® F, for a lO-month |H‘rio(l wltiiout lo«s of 
favor, (piality. or color. Certain varieties of jiluins and pears are shown 
by OviTholser to be sp<'clally adaptable to storage. Newtown applets held at 
36 to 40® showed considerably U'ss internal browning than a I 30 to 32®. At 
70® there W’us practically no browning. Winkler found that th(‘ amount of 
browuiing ctmid be Xisluced by aeration or use of wrapixTs soaked in vegetable 
oils, which absorb me fruit esters. 

Mature apricots, pruned by W. L, Howard liy tlu* so-called long sy^tenn as 
companMi with the former standard method of aimuul hemiing iKu k, bore at 
an earlier age and yielded heavier crops. 

Irrigation studies <*arried on during 1910 by F. J. Veibme>er, wdb peaches 
at Davis and prunes in the Santa (3nra Valley, \o deP-i'imm^ the r(4ath»u (d' the 
trees to the amount of water in the soil, are briefly noted, 

Studi(*s by L. Bonnet at Davis indicate tlial certain INu’slan varieties of 
grapes are promising for shipping. F. J. Bioletti, F. (\ H. Flos«f(Hl(»r, and 
A. K. Way found reinnrkable results in the girdling extHudnamts wJlii Black 
Corinth gi'ap(% the yield iK^r vine having been Increaswl from 8 lbs. to 30 
lbs. Extensive investigations with phyUoxf*ra-resiHtant vine stocks at Davis 
and Kearney showed the sui)eriorlty of other stocks to the commonly used 
Bupestxis St. Oeoi*ge. Investigations by Bioletti and Flossfeiler show that 
much of the summer pruning conmionly practiced in vineyards results in 
serious injury to the vines and a decrease.' in the yields (K. S. U., 39, p. 350). 
Bioletti and Way show that the yield of raisins is considerably increased by 
gathering the grape in a more advant'ed stage of riixeness than Is usually prac- 
ticed. The results of experiments by Cruess and A. W. Christie In the tech- 
nique of evaporation of wine grapes are reported. 

Among miscellaneous Iiortieultural studies, there are noted tests of 6,000 
citrus seedlings and 4,600 almond seedlings of known parentage, and studies 
by Overholser and Jaffa, of the effeert of freezing temiKjratures on English 
walnuts. 
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tKepoit of the] dtTl»ioii of horticitltiire, W. H. Ai:j>EaBCAN (Mimeaata Bita, 
BpL 192&, pp, 46-^1), — Brief stimnmries of the progress of various projects are 
given. 

At Cloquet, Minn., during the season of 1919, 44 wild blueberry plants 
iVaednium pennsplmnieum) were selectecl for propagation on account of 
superior size and quality. Cultural studies with the blueberry indicated the 
detrimental effect of manure aijpliort either singly or in combination witli peat. 
Of thr<*e methods of culture compared, namely, clean cultivation, mulching with 
peat, and shading with laths, clean culture gave best results in yield and 
quality of fruits. In j)ropagation studies yining shoots with a portion of the 
roots attached w('re far sniverior to cuttings or yoimg plants. 

Variety tests of various orchard and garden fruits were contfniu^i. A sport 
Of Oldenburg (Ducliess) of attractive red color is being propagated. Observa- 
tions are made on the Ixjhavior of certain of the hardier nut trees. 

Fniit-b reeding investigations In hai'diness, inheritnn<*e of fruit characters, 
and sterility were continued (E. S. It., 42, p. 8;i3), and results briefly noted. 

In the vegetable gardening projects sevenil distinct strains of Alaska pea 
and Kefugee bean have l>een studieit with the aim of obtaining superior canning 
types. A study of Fi and Fs cucumber crosst's indicates that characters studied 
segregate accortling to Meiuielian laws. Exfx'riinenls with first generation 
tomato hy!)rids were completed, tlie data indicating that in some hyiirids the 
plants fruit earlier and yield a largc^r crop than either parent. Tlio continued self- 
fertilization of Hubbard squash for four generations bus resulted in the isola- 
tion of 15 distinct types which appear to bret*d true. A comparison with com- 
mercial strains of the same variety indicate a marked superiority in vigor and 
yield in favor of some of the selfcd stniins. Variations in weight of individual 
sfpiash were found (o exert an influence on the virn» and its yield. Two 

of these 15 inbred Tluhl)ard s(piash straiii.s show sufficient promise to warrant 
wider trial. 

[ReiHirt of the] horticultural departnieiit < Virffini<i fftc. Hpt. t919. pp. 
— A summary of progress made with various horticultural projects dur- 
ing the year ended June 30, 1910. 

In the study of the effects of soil environment on fruit-bud formation (E. S. 
11., 39, p. 340) it appears, after nine years of experimentation, that cultural 
treatments arc more effective in promoting fniltfulness and tree growth than 
fertilizer applications. The cultivated apple and peach trees are larger, much 
more vigorous, bhwra heavier, and produce more fruit than the uncultivate<l 
trees. It is sugge.stetl that fertilizer applications will show more noticeable 
results when the tret*s reach the age for full bearing. On j-oung apple trees 
nitrogenous fertilizers stimulated vegetative growth, hut phosi>horus and potash 
did not produce a]>parent results. 

Soil management and fertilizer experiments In coraraercial orchards have also 
shown tillage to he more effective than fertilizers in promoting tree growth and 
fruitfulness, llesults from the use of fertilizers are contra di<‘tory. Nitrog- 
enous fertilizers have usually given iirofitable returns, and in some cases a 
combination of nitrogen and phosphorus has been profitable. As a general 
rule, phoi^hates and potash have not been effective in Increasing fruitfulness 
of the orchards. Work is being undertaken to dc^termine the best source of 
and the proper time to apply nitrogen to fruit trees. 

The commercial test of dwarf apple trees amtinued to confirm former con- 
clusions that they have very limited usefulness in Virginia. 

The gardener and the seedsman, J. B. Kxil {Ohio 8ta. Mo, Bul,^ 6 
No, pp. l4r^J7 ), — The author points out the Importance of selection of vege- 
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table seeds ot merit and discusses the correlutiou between good seeds and 
reliable seedsmen. 

Important lessons from [vegetable] experiments, S. W. Fletchek {Pemtr 
sylvania Sta. Rpt, 1917, p. 85). — Experiments with asparagus continue to show, 
as pointed out by TVIyers (E. S. R., 43, p. 537), the importance of grading the 
crowns at tlie time of planting. Continued breeding work with tomatoes 
again emphasizes the Importance of considering the plant as the unit of 
selection, and indicates that not all plants which appear to be good are able 
to transmit their desirable characteristics to their progeny. Strains of 
cabbage of more than ordinary commercial value have been developed at the 
station. A study of rhubarb seedlings showed little resemblance to the parent, 
but a few plants were selected for propagation on account of apparent 8ui>eri- 
ority to existing varieties. 

Growing garden beans of high quality, J. B. Keil (Ohio Sta, Mo, Buh, 5 
(1920), No, pp. 2S7-29Sf figs, S). — This is a brief report of a study of 

ganlen bean varieties, esi^ecially in relation to table quality. Descriptive, 
disease-resistance, and ripening iioh's for the six most satisfactory varieties 
are included- 

[Report of the] fruit-breeding farm, Zumhra Heights, C. Habalson 
(Minnesota Sta. Rpt, 1920, pp. 86-91). — Several of the fruit seedlings originated 
and selected at the breeding farm were named during the year anci some of 
these are now being propagated in a commercial way. hatha ni rasf)berry and 
Minnehaha strawberry are proving especially popular. 

The report of the committee (B. B. Sheffield and N. J. Holmhorg) examining 
the brmling farm in 1020 is included. 

Freezing of fruit buds, F. Ti. West and N. E. Edlefsen (Jour. Agr. Re- 
search [If. K.], 20 (JV21), No. 8, pp. 655-062, pi. 1). — In a contribution from the 
Utah Experiment Station, data are given on the “critical lenrpm'ature “ for 
the Injury of fruit Inids at various stages of development of apples, pearlies, 
cherries, apricots, ^and prunes. This investigation was conducted to obtain 
(lata regarding the muiomic use of orchard heaters to prevent injury to fruit 
trees through fn^ezing. The pai^er describes the methods used and results ob- 
tained In freezing more than 24,000 fruit buds, most of them ajiple or peach, 
and also the spring freezing temperatun^s and the yields of fruit in orchards 
near Logan, Utah, from 1013 to 1920. 

Natural freezes and artificial freezing of twigs and whole tre(^s were in- 
vestigated, and It is claimed that the Ben Davis apple in full bloom may exi^eri- 
ence temperatures of 25° F. without injury, but usually 28° kills about one-fifth 
the blossoms. Twenty-nine degrees or above were found safe temperatures. 
With Elbert a iK'ach in full bloom, 29'" or above Is considered a safe tem- 
l)(*rature, although on most occasions 28° will kill from one-fourth to one-half 
the blossoms. Sweet cherry in full bloom has withstood teuiiK?ratures as low as 
25® without damage, hut usually 29° kills about one-fifth the blossoms, and 30® is 
considered a safe temperature. Sour cherries are considered hardier than sweet 
cherries, tlie buds not b(4ng injured when just showing color by a temperature 
of 23°. When In full bloom 26° killed about one-fifth of the blossoms. With apri- 
cots 29® is said to be a safe temperature, 26® and 27® killing about one-fifth and 
22® one-half the blossoms. 

The figures presented above are said to refer for the most part to fruits in 
full bloom. Starting fronr this stage, the earlier the stage of development the 
hardier are the l>ndH. When the fruit was setting the injury was found to bo 
from 5 lo 30 per cent more than when the trees were in full bloom. Sour 
cherries are considered the hardiest of the fruits, and then in order follow 
apples, {)eaches, apricots, and sweet cherries. 
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A«{ an application of their investigation, the authors state that if the pre- 
dicted minimum temperature is Icnver than tlie critical terai>erature by an 
amount that exceeds the rise in temperature that the heaters will pi’oduce, or 
If the minimum temperature Is above the critical temperature, then tiie heaters 
should not be lighted. 

Saving the girdled fruit trees, W. O. Oiujcsuie {Venn, i^tatc Col. Ext. Circ. 
^ (1917), pp. 8, flgs. 8; also in Pennsylvania Hta. Hpt. 1917, pp. 4S5-487 ). — ^This 
contains practical instructions for bridge grafting girdled fruit trees. Preven- 
tive measures for the protection of trees are suggested. 

Fruit trees, J). TTanskn (T. 18. Dept. Ayr.. Dept. Cirr. 147 (J921), pp. 12, 
IS ). — In a test of apple varieties at the Huntley, JMonh, Hxperiinent Farm, 
only a few sorts were found sullicieutly hardy to withstand the sev(U’o winter 
conditions. Northwestern, Patten, and Wealthy, planted in 1911 and 1912, 
produced their iirst fruit in 1919. All varieties of crab apples under test have 
provtMl hardy, and of those liyniaii, Kxcolslor, and Flonsice have given the 
best yields. 

Eiis(‘e apple, an Ohio variety coming into proniiiience, F. H. Ballou 
(Ohio ^8ta. Mo. Pul., (i (1921), No. 1~2, pp. 12, 13). — The author directs atten- 
tion to the valuable qualities of this apple variety, imintiiig out the similarity 
to Rome Beauty in tree and fruit charaders. In his opinion. Fnsee surpasses 
Home Beauty in quality of fruit uikI in value as a storage apple. 

An orchard ti'iigedy, F. H. BAij/>f; (Ohio h>la. Mo. But., 8 (1921). No. 
pp. 9-11, Jigs. 2) — This article describes a practical demonstration of the 
danger, due to soil erosion, of attempting to employ the annual tiilage-cover- 
crop metJiod (^f soil management for orchards in the hilly section of southern 
Ohio. 

Influence of cultural methods on yield, growth, size, and color in apple 
orchards, ,1. P Spewaut (Pennsylvania I8ta. R 2 >t. 1917, pp. 451-467). — The ex- 
periiuents rer^orted in this section have been previously noted (E. H. 71., 35, p. 
644). 

Influence of fertilization on yield, growth, size, and color in apples, 
J. P. Stew A JIT ( Pennsylvania Sta. 10ft • 1917, pp. 4^^-484)--~~A rf^suin^ of the 
progri'ss of experinuaits started by the author in 1907 and 1908, the results of 
which have been t>reviousiy noted (E. S. H., .35, p. 540). 

Characteristics of peach varieties, l\ ^'hayeh (Ohio Sta. Mo. Bui., 6 (1921), 
No. 1-2, pp 3-8). -~A contribution from the hortieuUural department containing 
notes on many of the peach varieties in the station orchards. An attempt is 
made to group the varieties according to date of matunty. 

Australia and New Zt^aland as markets for Amerh^aii fruit, S. B. Moomaw 
and C. B. Siiekman (U. N. Dept. Ayr., Dept. Circ. 145 (1921), pp. 16, fly. 1). — 
A contribution from the Burcini of Markets relative to the development of trade 
In American fruits in Australia, Tasmania, and Now Zealand. TIk' fruit in- 
dustry of these islands is analyzed from tlie vievsTpoini of home production, 
metliods of marketing, export and import trade, and importation laws. Data 
are presented illustrating the costs of shipping fruit from the United States, 
and suggestions are olTered for increasing the present volume of trade. Statis- 
tical tables relating to fruit production in Australia, the export and import 
fruit trade In Australia and in New Zealand, and marketing seasons of home- 
grown fruit in Australasia are appended. 

FOSESTBY. 

Studies in Frencli forestry, T. S. Woolsky. ,m. (Neiv York: John Wiley ih 
Bans, Inc., London: Chapman d'lUiU, Ltd., 1920, pp. XXVl+550, pi. 1, fiys. 
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21 ), — A rornpilnfion of jnforrnntion from reliable French sources, supplemented 
by general ol)servations on the part of the author and W. B. Greeley, who con- 
tributes two chapters entitleil Impressions of French Forestry and The Amer- 
ican Forest Engineers in France. The subject is treated in detail and Is 
accoinimnuKi by fil)unfltint statistical data, partly in tabular form, relative to 
Sl 7 .e, location, and plant population of tbe French forests, and general forest 
practit^es, A bibliography of French forest literature, piiblisht'd fi'oin 1870 to 
3012 and contained in the librai*y of the Nancy Forest School, is included. 

IHeport uf forestry investigations at the California Station, 1010-30] 
(CaHforviu lipU 1920, pp. 89\. — Improved methods of preparing 

volume tables hav<» bt'cn worked out by 1). Bruce, whereby the Inaccuracy of the 
present conventional pr}icti(*e is materially redu(*cd. It was determined that the 
most satisfactory mi'asnreinonts for use as a basis for volume estimate were a 
breast helgiit of 1.5 ft nrsl a nunvbnntabie height to a lived top (‘lilting limit as 
prcAdously r(‘j)ortt‘d (10 8. T{„ 43, p. 443). A time study of log making and a 
yield table for eucalyptus, the latter by W. Metcalf, are included. The cause of 
the death of many eucalyptus trees has been found to be due to girdling Injury 
by field mice. 

Forest protection and <'onservntion in Maine, 191D, F. IT. C(7nBr (Lewis- 
Urn, Me.: fjftpd Agent and Forest Comnn\, 19 f 9, pp, X XXlI-\-168, ftgs, 105 ). — 
The text of acts ndnting to fire iirotection, public lands, and fon^st laws is 
given. A projn'ess report on operations for the control of tin* while pine blister 
rust is included, tog('lber with previously noted roiHwls b.\ Blackman on the 
spruce biuhvonn, Torfrir futmferana Clem. (E S. It., 43, p. 852) and on the 
white pine W('cvi], Fis.vfiPes s1nd)i Peek ( F. S. U., ‘1 1, ]>. Jdd), 

Fire iirotcc'tioii f<o* forest lands, F. 8r.<’i«csT (Ohio HI a. ^fn. livh, 5 (192(^), 
No. tt-12, pp. 281-280, figs. S). -A pojmlar nrticl<‘, in wh.ch iirotection of ex- 
isting woodlands is d<*ein(Ml more important in Ohio than setting new plantings. 
rHunag(» from fire, causes of fires, necessary organization for lire contn»1, and 
the n<‘('d of education along tbesf* lines are among tln^ siii>j(*cts tri'apMl. 

Quinquennial review of forest adiiilnistratlon In British India for the 
jHwiod 1014-15 to lOlR-10, to wiiich is ap]>eiided the annual return of 
forest statistics for tlic year 1018-10, »1. IUtixaii {Unit. Tndia Forest AdmAn. 
Quivg. Her., 1911,-1919, pp. [JS-hSH, pis. ,9).— Data n>lntive to ar<*a of forests 
under control of th(‘ forest department, forest S(>tf Imnents, surv(‘ys, working 
plans, forest fires, })lantiiig operations, yields of forest products, principal ex- 
ports, etc., tire i7resont(*d in tabular fonn. Comparative data on revenue and 
(‘Xponditures are given for the 20 years ('ommenclng 1 800-1 OOfi, and also the 
avertige of six (lulnqnennial years from 13C0-70 to 1808-99. A list of forest 
publications issued by the Forest Kesearcii Institute during the fi-j^^ear period is 
included. 

Adniliiisti*atii>ii report <»f the Forest T>epai’tinent of the Madras Presi- 
dency for the twelve months ending June 30, 1919, O. M. Hoijgson, A. B. 
♦Tackson, n. A. J..ATifAM, H. TiBKMAN, KT Ai.. (Modvos Foresi Dept., A 7 m. 
Admin. Rpt., 1919, pp. 87+LXJl-\-H). — ^A report relative to the administration 
of the State forests in the Northern, Central, Southern, and Western Circles. 

Annual report of the director of forests for the year ended »Tuiie 30 , 
1920 , E, H. F. Swain (Qveenslnnd Dept. Pul). Lands, Ann. Rpt. Dir. Forests, 
1920, pp. 65, pU. 12). — ^The annual report of the activities of the Queensland 
Forest Service for the year ended .Tune 30, 1920. Apixmdix D discusses forestry 
in Queensland, willi special reference to the distribution of the principal timber 
trees, giving notes relative to weight, strength, and utility of the lumber of each. 

The Douglas firs. A, Henby and M. G. Fj/)oi) (Roy. Irish Aead.. Proc., 95 
(1920), Sect. B, No. 5, pp. pis, $). — ^In this botanical and silvicultural de- 
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scription of tlie genus Pseudotsuga, seven species are considered, three occur- 
ring in western North America and four restricted to small areas in western 
China, Formosa, and Japan. The authors separate the North American P. taM^ 
folia into two distinct species, P. douglasii and P. glauca, and draw attention to 
the distinctive characters of each. 

The utilization of bamboo for the manufacture of paper pulp, R. S. Pi<:ab- 
sON {Indian Forester, 1^6 (1920), No, 12, pp, 603-€31, pU. 2), — An earlier paper 
by the author (E. S. K., 28, p. 645) is here revised to include recent information 
on the subject. 

The timbers of India, A. L. Howard {London: William Rider a tion, pp. IG, 
figs, G ). — A brief description of the useful timbers of India, discussing the use- 
ful properties, distinctive characters, and particular economic uses of each 
sr>ecies, 

DISEASES OF PLANTS. 

[Plant disease investigations by the California Station] {California ^ta. 
Rpt, 1920, pp. JtO, 41 y 6*2, G3, 89, 90). — Studies of the luicterial guimtiosis 

of apricots have heeii continiUHi, and a number of vurieti(*s art* said to have 
proved imitiune to attat'ks of the disease. Ninety-(*igh} pea* cent or more of 
the Infections are locausl within reach of the grtamd. It is thought that cut- 
ting out tlie canker and treating the wound with cyanid ot mercury will check 
the disease. J. T Barrett, studying the apricot gnmmosis, found the opUmuin 
tempura lure h)r the growth of the organism l<» he about 21® <75,2® F.), and 

the maximum to he 32®. 

II. Sevic^r reports that lime sulphur and Bordeaux mixture applieti In 
sutlicient strength to control leaf (*url of j)ea<*ht‘.s cjins(Hl .serious injury to 
foliage. Sev(‘ntei*ii difh'rent strengths of the fungicide were applied and all 
did serious damage. 

W. li. Howard and W. T. Horne claim that brown rot of apricots can be 
commercial I. V <'out rolled by spraying with winter strength of Ihne sulphur, 
dry lime sulphur, or Bordeaux mixture, just before the llovver buds ai‘e opin- 
ing, Comnj(*rcial lime sulphur at summer strength, a])pli(*d fifter the trees 
were out of bloom, had no elTect in chtn^kiug the rot tiiul caused .siwious injury 
to tlu* leaf hu<ls tlien opening. 

Howard (*onduct od exfioriments to test the belief that almond roots are 
intolerant to even small (piaiitities of copper sulphate solution, by dipping the 
roots of one-year-old aUmind swdliugs in solutions of cor)per sulphate and 
Boriieaux mixture, and by painting wounds with the same materials, and 
also with dry Bordeaux paste. Ail tlie treated trees made vigorous growth, 
showing no injury from llie treatments. 

C. O. Smith continued his study of the rt*slstance of lh*unus stock.s to crown 
gall, and found that a native plum {Prunns watsonii) showed mui Ued resist- 
ance. Peachee, plums, and apricots have been grafted on roots of tin* native 
plum and are now planted in the orchard for further observation. The .fapa- 
nese apricot {P. mwne) is also said to show gall resistance. 

An investigation of sun .scald of deciduous fruit treiis, made by J. P. Bennet, 
allowed that the temperature of the tret^ tissues has an important liearing 
upon conditions favoring or opposing sun scald. Whitewashing during winter 
to reflect the lieat was found advantageous, and it is claimed that under con- 
ditions at Berkeley the trunk temperature of a tive-year-old i>eHcli tree may 
rise as high as 19.5® C. (35® F.) above the maximum air temperature on a 
sunny day. The temperature attained by different branches when equally 
exposed to the sun^s rays is said to be proportional to their diameter. The 
InTestigations are said to indicate that heating of the growing layer of the 
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tree during the day alternating with frosty conditions at night favors mn 
scald, even during the dormant season. 

Studies of pea bliglit by .Jacobs and Ijeslle are said to show that the rota- 
tion of the pea crop where blight becomes established is necessary in California, 
and that seed infection is apparently not involved. 

H. H. Severin has continued his investigations of beet blight, which tend to 
indicate that beet blight or curly top is not carried over In the seed from dis- 
eased seed beets, whether these become infecttnl the first year or the scond 
year. It was found that curly-top beets continued to make growth by means 
of leaves in the early stages of the disease, but in the later stages when the 
leaves devolojied the warty con<lltion they did not function sufticlently to give 
appreciable growth of the beet root. 

Horne reports stnious trouble from a disease of nnisbrooms. U])on investi- 
gation it was found tliat It was due to the fungus MoMlia flniicola, which is 
not primarily parasitic but one that spreads from the compost. 

S. S. Ilogers and K. 11. Smith have found that the internal brown streak of 
potato is due to soil and wasonal oonditlous affecting teini)eralnre and mois- 
ture. High soil temperature, from poor soil texture or shallow planting, and 
low moisture <‘ontent are Important causative factors of this trouble. 

Attention is called to the kaolin dust mixtures discovered by K. E. Smith for 
use as insecticides and fungicides. These are sjiid to he muc h more rapid of 
application than liquid sprays and are coining into (piib' general use. 

Notes are given on diseases of cherry, plum, pear, fig, and raspberry, and 
it is claimed by •!. W. Uohorts that the eastern leaf spot of cherries, due to 
CoceomyoeH sp., has hoc<»ine serious in Sonoma Gounty. I'liiin pockets is also 
said to have caus^Hl alujost a total loss of the crop in many orchards about 
Scibastopol. A fig canker, which results in killing huge areas on the crown 
and trunk, is being investigat'd by H. E. Drohish as to the relation of the 
disease to a species of Phomopsis isolated from infected bark. 

A failure of loganberry, raspberry, and blackberry vines has been investi- 
gated, and faulty handling, together with root-decay fungi encouraged by over- 
crowding, are considered the irnjmrtant factors involved. 

liarrett has continued observations on the dry root rot of citrus trc'es and 
has found a great increase In the distribution of the trouble, and also that very 
young trees may be attacked. Soil from which old navel orange trees have 
lK*en removed produced Sf) i)er cent infection on young trees subsequently 
planted. It is believed that trees of all ages are susceptible to this disease. 

Some preliiTiiJun’y work is reported by Barrett on selection for bean resist- 
ance to rust, and by W. W. IVhukie, in cooperation with the U. S. Department 
of Agri(*nltnre, on the conti'ol of cereal smuts and rusts. 

Report of plant pathologist, A. F. Thikt. {Alnhama Col. Stn. Rpt. 1U20, pp. 
SO, 31), — Brief rei^orts are given of the pathological work carried on during the 
year covered by tlu' report, most of the investigations having been conducted by 
K. P. Hopkins. The investigations consisted of a study of seed-borne diseases 
of forage plants, especially the leaf spot of bur clover {Cercospora medAr 
cof/inds) and the leaf spot of vetch {Ancoehyta pisi). 

Por the control of the leaf spot of bur clover, It was found that treating 
hulled soe<ls with 40 per cent formaldehyde for 2 hours or with a 1:1,000 cor* 
rosive sublimate solution resulted in the production of 100 per cent healthy 
plants. Where the seed was treated without removing the hulls, satisfactory 
results were not obtained. Preliminary experiments on the control of the leaf 
spot of vetch ore said U) Indicate that this disease may be controlled by sub- 
jecting the diseased seed, with a water content slightly higher than normal, 
to high temperatures. 
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0epartine]it of plant patholoficy Plant Bd, Quart. Bui., S (1919), No. 2, 
pp. 82^5 ). — ^Experimentation with practically all of the noncitrus trees com- 
monly found in Florida indicates that the only one susceptible to citrus canker, 
even under inoculation, was the so-called wild lime {Zanthoxylum fagara). In 
this tree typical citrus canker spots developed, from which the canker could be 
made to infect grapefruit leaves, but in no case have the wild limes themselves 
been found to be injured by this disease. 

The most effective and economical sterilizer for clothing and tools is a 
1; 1000 corrosive sublimate solution. 

No cure was found for the disease when once established on the citrus host. 

[Kepoi*t of thoj division of plant pathology and botany, E. M. Fiuceman 
(Minnesota ^ta. Rpt. 1920, pp. 51^3 ). — Summaries are given of investigations 
on the rusts of cereals, cereal and forage croi> diseases, potato and garden 
truck diseases, and dlseas(*s of various fruit-hearing plants. 

In the sUidy of the rusts of cereals, 25 distinct biologic forms of black 
stem rust have bt‘en isolated from varieties of wheat, and the behavior of 
wheat crosses to two biologic forms was investigated. It was found that 
forma can be obtaine<l by hybridization which ait' resistant to at least two 
biologic forms wdien neither of the parents is resistant to both. An extensive 
study of cereal rusts, carrhHi on in cooperation with the Buremi of Plant 
Indsutry, IJ. S. Department of Agriculture, is held to show quite clearly that 
the principal source of rust in Minnesota Is the common barlK*rr.v. Barberry 
eradication has been carried on on a large scale In the State. 

Some investigations on smut resistance in corn, will resistance of llax, 
and various iiniH.‘rfect fungi on wheat, rye, and other cereals ore reixirted 
upon. A wilt-resistant flax tested at a number of points has demonstrated 
tliat the resistance of the various seh'ctlons w^as retained under the different 
conditions. It was further found that flax does not lose its resistance to wilt 
when grov^m in clean soil for a year. 

A brief account is given of a Helminthosporium disease of wheat and rye, 
a more extended account of which by Stakman has already been noted (E. S. 
R., 44, p. 244). The temperature relations of the causal orgaul.sras of the 
scab of wheat have been determined and considerable information obtained 
on the host range of this species. It has been demonstrated that the w^heat 
scab organism attacks several wild grasses and a number of forage plants 
and vegetables. 

In the potato investigations the long-time spraying experiments have been 
continued. Tlie results obtained indicated that spraying with BordeaAix mix- 
ture Is a valuable practice over a period of years, even in the absence of 
late blight. Potato mosaic, leaf roll, curly dw^nrf, and related diseases have 
been studied, and it has been found that mosaic and leaf roll are undoubtedly 
infectious. 

Among the fruit diseases reported upon, the gray hark disease of raspber- 
ries has been investigated and preliminary control experiments have been made. 
A comparative test of dusting and spraying fruit tn^es was conducted, and 
excellent results were obtained by dusting. As this method of the application 
of fungicides is considered simpler than the application of liquid sprays, it 
is believed that the substitution of dusting can be recommended If further 
results confirm those already obtained. 

Notes OH plant diseases in Pennsylvania for 1916, J. P. Aoaks (Penmsyh 
vania Sta. Bpt. 1917, pp. S29SS6, pis. 10 ). — Notes are given on the following 
diseases: Apple blotch (PhyUosticta solUaria), European apple tree canker 
(Creonectna ooooinea), fruit sjwt of apple (CylMrospormm pomi), hail in- 
jury, measles (due to an unknown cause), spongy dry rot (Volutella frucUyt 
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chrysanthemum rust {PuccifUa chrysanthemi), twig blight of horse chestnut 
caused by a fungus closely related to Glornerella cingulata, snapdragon rust 
{PtLCdnia antirrhini), and nematode injury to a number of plants due to 
attacks of Ifcterodera radicicola, 

Bepartineiit of plant pathology and bacteriology, F. D. Fbohmb {VirgiMa 
Hta. Rpt. J91V, pp, 22-25). — For the control of the black root rot of apples, due 
to Xylaria sp., tests have been made of various root stocks, and considerable 
variation in the susceptibility of the different varieties is reported. On most 
susceptible varieties the infection progressed in two years from the point of 
inoculation on a lateral root 2 in. from the crown into the crown, which was 
completely girdled. One variety ap|)eaivd wliolly immune to the disease. 

Some of the results obtained from a study of the susceptibility of varieties 
of beans to the rust fungus liromyceH appendiculatus have already been pub- 
lished (E. S. K., 40, p. 845), and a number of crosst^s have been made between 
resistant and susceptible varieties of beans. Some selections have been made 
of resistant individuals which appeared in plantings of susceptible varieties. 

For the control of the tomato-leaf blight due to Septoria the author re- 
imrts the successful u.se of a soai>-Bordeaux mixture previously describetl by 
Pritchard and Clark (K. S. II., 43, p. 846). Applications were made upon 
tomatoes grown at the station and in cooperation with commercial growers, 
with the result that respe<*tive gains of 72 and 77 bu. of ripe fruit per acre 
were reported. A bacterial fruit rot of tomatoes has been discovered and the 
organism isedated and used for infection exiHUiments. 

Some notes are given on the leaf spot of tobacco due to Bacterium angulaium, 
an account of whicli has been ])reviously given (E, S. R., 40, p. 848). 

As a result of the plant dlsc^ase survey of the State the author reports a 
nematode disease of wheat as present In 28 counties. A field test on seed 
treatment and resistance of varieties of wheat indicates some variation in 
the resistaiK'e of varieties, but all were infected to a considerable degree. 

Inspection of plant diseases {Jamaica Dept. Agr.^ Ami. Rpt., 1920, p. 18 ). — 
A successful fight is report etl against the l*anama diH(*u.se of bananas, \vhi(‘h 
showed for the year a decrease instead of the increase which might iiave been 
expectcHl. Detailed rtHiords are given for the two half years, April, 1919, to 
March, 1920, with tabulation of diseased plants noted during the period 1911 
to 1920. 

Report of the microbiologist, 1010-20, [Jamaica], S. F. Ashbt {Jo- 
maim Dept. Agr., Ann. Rpt., 1920, pp. 25, 26 ). — ^Banana wilt continued to be 
confined mainly to Ihu-tlund, Coconut has shown but few cases of bud rot, and 
leaf bile diseases have shown marked rtnluction. The trees in this important 
area are gradually throwing off the effects of the successive storms and are 
in a healthier condition than for several years. Sugar-cane mosaic or nmttUng 
disease was rat her widespread but not severe, affecting a comparatively small 
number of plants, and is considered eradicable by the use of proper methods. 

The biochemistry of resi.stiiiice to disease in plants, R. A. Gobtnicu (Minne- 
sota iS'ta. Rpt. 1920, pp. 27, 28). — In continuing investigations on the nutrition 
of the brown rot of plums (8clerotuua amerea) the author found indications 
that the presence of a substance similar to the water-soluble vitamin of animal 
nutrition was necessary for the normal developinent of the fungus. This 
vitamin was found to occur in considerable quantity in the juice of plums, 
peaches, and apples, and also in the sporophores of other fungi, in pollen, and 
in yeast. There is said to be some evidence of the presence of two vitamins, 
one required for vegetative growth and the other for reproduction. The rela- 
tion of the vitamin oi*curring in the fruit to disease re^stance is to be a subject 
of further investigation. 
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A disease of Oidemla hirta in the lower Bewa district« H. W. Simmonds 
and C. H. Knowles {Fiji Dept, Agr, Circ„ 1 (1920), No, 1, pp. 9-^12 ), — Notes are 
given on the appetirance and progress of a dle-back of C, hirta, which is thought 
to be due primarily to attack by nematodes, probably Heterodera sp., followed 
by the development of wound parasitic fungi. As a result the weed Clidemia 
is dying out in the districts affected. 

Two destructive rusts ready to invade the United States, J. O. Aethub 
(Abs, in Phytopathology, JO (1920), No, f, pp, 65, 66 ), — Attention is called to a 
rust of peanuts occurring in Trinidad and other West Indian islands, and a 
rust of potatoes and tomatoes oc<*urring in Costa Uica and Ecuador. 

A disease of red clover and strawberry in the Pacific Northwest caused 
by the nematode Tylenchus dipsacl, L. P. Byars (Ahft, in Phytopathology, 10 
(1920), No, 1, p. 66 ). — The author reports a serious disease of red clover and 
strawberry plants in the Padtic Northwest in 1919, caused by the neniatod(* 
T, dipfiooi. 

On the strawberry the disease may he recognized by proiiounced swellings of 
the leaves, petioles, stems, and stolons or fruiting branches. Affeded plants 
are usually dwarfed aud contain a large number of adventitious branches. 

Severdy inioeted red clover plants niaj^ he recognized by hlisterdlke swellings 
of the leavc'S, petioles, and stems, and by the termirad bending of the stems. 
Such ]>lants usually have a sort of witch<‘s’-brm)m appearance, due to the pro- 
duction of adventitious primary branches. 

While the neiiuitodes causing the above troubles arc said tube mondiologlcall.v 
alike, the autlior does not claim that they are physiologically id(‘ntical. 

Report on phytopathology {Tijdachr. PlaniensicUcn, 25 (19t9), No. 5, pp. 
195^-200 ). — This report deals with a disease of wheat iii the province of Gronin- 
gen due to a Eusurium, experiments in tlie control of hKKst* smut and stinking 
smut of barley and wlu‘at, and stripe dist‘ase of wlteat {Hetminthoapomim 
grammeum) , 

Varietal resistance and susceptibility of oats to powdery mildew, crown 
rust, and smuts, G. M. Bked (A/t.s.sown Xfa. Research Bui. S7 (1920), pp. S-4if 
plH. The author brings together a large amount of data on the resistance 
and susceptibility of spcHie^ and varieties of Avena to powdery mildew, cri>\vii 
rust, and loose and cov<»red smut. 

Inoculation experhiieiits with j)owdery mildew on 98 varieties and strains 
belonging to 14 species of Avena were made, aud negative results were obtained 
with but two, A. hromoidos and A. semper virms. In most eases complete infec- 
tion oceurred on every iiioeiilaled plant. Successful infection of Arrhenatherum 
eUitiua was also obttdued in a few instances. 

When 132 strains and VHri(‘ties beUmging to 7 species of Avena w(a*e tesletl 
with the crown rust of oats, 92 were fully lnfocte<l in every experiment. In 
34 varieties infection occurred in 75 to 99 per cent of the plants, and in 5 varieties 
60 to 74 per cent t)f tlie inoculated plants were infected. The remaining variety 
gave 42 per cent infection. 

In 154 varieties and strains belonging to 7 species of Avena tested with loose 
sumt, consistently negative results were obtaineil with A. brevis, A. sativa var. 
Black Mesdag, A, sativa nigra, and A, strigom, A numl)er of other forms gave 
low percentages of infection. When 146 varieties and strains were treated with 
covered smut, the different ^lecles reacted to this smut in the same general way 
as they did to the loose smut. 

[Truck crop diseases in Maryland], C. E. Temple (Md. Agr, Soc, Rpt,, 4 
(1919), pp. OT-2'8i).— Diseases ob^rved during the season of 1919, which was 
uhufmAlly favorable to their occoiWnce, caused greater loss iu Maryland than 
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in the previous year, especially to peas» cabbage, anti toraatoos. Diseases of 
these crops are briefly discussed, as are also diseases of potatoes. 

Crown gall of alfalfa, O. T. Wilson {BoU Gaz., 70 (7920), No. i, pp. 
pl8, 4), — This study is intended as a contribution to the knowdelge of the life 
history of the alfalfa crown-gall organism, the classification of which by different 
authors is briefly discussed. 

The development of Urophlyctis alfalfae, F. li. Jones and C. Dbechslkk 
{Ah 9 . in Phytopathology, 10 (1920), No. 1, p. 65). — ^The authors report that the 
disease of alfalfa caus(jd by V. all all w, commonly known as crown wart, has 
l)een found to have its origin from the infection of very young buds, the foliar 
elements of which develop into abnormalities not involving the mature structures 
of root or stem. Tlie characteristics of tlie fungus are briefly d£\scribed. 

Fifth progi‘ess report on Fusarium-resistant cabbage, L. II, Jones, J. C. 
Walkku, and W. B. Tjsdale (Abs. in Phytopathology, 10 (1920), No. 1, p. 64 ). — 
The authors rei)ort that the strain Wisconsin ilolhamUa* lias luaiiitaiued its 
character of relative resistance wherever tested, and is now grown almost 
exclusively on the caibbagt^.sick soils of Wisconsin. An equally r<*slstarit earlier 
strain of \^'isconsin Hollander has been selected, arid two strains of the leading 
kraut varieties have been developisl. Arrangements aie said to hav(‘ been 
made to produce seed on a comiuereial scale in the Bugel Sound region of 
Wasliingtoii. 

A mosaic disease of cabbage as revealed by its nitrogen coiistitiients, 
S, L. JoDini, S. C. Mouj.ton, and K. S. Makklkv (Abs. in h^cience, n. ser., 52 
(1920), No. 1355, p. 5ti8 ). — The authors claim that the cabbage disease investi- 
gated is charuct(‘rized by denitrltication taking place in the affen ted tissues, 
whereby tlie nitrates are in part i-kHiuced to ammonia, whi(‘h is lost as such, 
and in part to nitrites, which in reacting on tlie amino groups of the various 
organic comjxiunds bring about tlie eliriJlnation of elementary nitrogen. On 
this account the diseasc^l tissues have a smaller proportiem of total, nitrate, 
acid amid, diamino, and monoauiino nitrogen, nitritCwS occurring in diseased 
tissues only. There is said to be a higher proportion of protein in the diseaml 
cabbage tissues than In the normal ones. A conspicuous clmi'aclerislic of the 
cabbage disease Is said to be the dwarfing of the plant, and this is readily 
understood when it Is considered thal the nitrogenous compounds, which are 
partly lost through dtmitrificutloii, are tlu* materials out of which the plant 
builds up its tissues. 

Overwintering and control of bur clover leaf spot, B. F. Hopkins (Ahs. 
in Phytopathology, 10 (1920), No. 1, p. 66). — Studios of the bur clover leaf spot 
are said to have shown that the causal fungus, (Uncospora moiUcagmia, is borne 
as mycelium on the seed within the burs. By disinfecting set^l in mercuric 
chlorid, rinsing in sterile water, and planting in agar, pure cultures of the 
fungus were obtained. 

In attempting to determine methods of control, the effect of boiling on the 
fungus was investigated. It was found that boiling for as short a time as half 
a minute would kill the fungus without injury to the seed. 

The author believes from the experiments that the mycelium occurs In the 
seed coats, and that the fungus is not carried over by means of viable eonldia on 
the burs, as suggested by Wolf (E. S. U., 30, p. 450). 

Sugar cane Tdiseases, Jamaica], P. W. Mubray (Jamaica Dept. Agr. Arm. 
Rpt., 1920, pp. 13, U )- — ^Tbe principal feature of the work herein reported wius 
a survey of the cane mosaic disease situation in the Island. Percentages of In- 
fection and tonnage as affected thereby are given for several parishes. 

Composition of tubers, skinS| and sprouts of three varieties of potatoes, 
B*. 0. Cook (Jour. Agr. Research [U. S.}, 20 (1921), No. 8, pp, 623--6$5).-An a 
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contribution from the Bureau of Chemistry, U. S. Department of Agriculture, 
the author reports investigations on the composition of tubers, skins, and 
Sprouts of potatoes of different varieties, and also of potatoes sprayed with 
copper fungicides for the control of late blight {Phytophtlwra infcstans). 

It was found that sprouts, skins, and tubers of three vai’ietles of potatoes 
sprayed with Bordeaux mixture at laboratory temperature showed little varia- 
tion in composition for the different varieties, the age of the sprout apparently 
Influencing the composition more tlian the variety. It was thought possible 
that copi>er sprays might influence the time of sprouting by increasing or 
decreasing the rest period compared with that of the unsprayed tubers, but the 
data obtained for the variety Clreen Mountain indicated that the spray did not 
change the rate of growth or the composition of the sprouts. 

Fusarlum wilt of tobacco, J. .Iohnson (Jour, Agr, Researcfh [t/. ^9.1, 20 
(1921), No. 7, pp. ,^15~^S6, pU. 5, fig. 1). — As the result of a cooperative investi- 
gation carried on by the lhir(*an of Plant Industry, U. S. 1 >e|)aniuent of Agri- 
culture, and the Wisconsin Experiment Station, a description is givfMi of a 
disease of tobacco which has been report'd in Maryland and Ohio. The dis- 
ease is said to he characterized by a >e1lovving and wilting of the leaves of the 
plant, usually follow(‘il l)y the death of the entire plant. The fibro-vascular 
system of llie infected plants is characteristically brown or black. 

A species of Fusarium has been isolated, and inoculation experiments have 
siiouui that il is tin* causal organism of the disease. The fungus is said to be 
closely related to F. oa'iniporinn. and is descHbed as F. oxunporum nicotiavw n. 
var. The conditions fa^oring inf<*clion by this organism are said to be heavy 
soil infestation, wounded liost tissue, a relatively high soli temx>erature, and a 
susceptible variet.x. The White Hurley variety of tobacco has been found most 
susceptible, and the Havana Seed and Cuban varieties are among the most 
resistant. Growers are advised to avoid the danger of infested seed beds and 
not to grow t<>bacco on infested soils. 

Tobacco wildfire, G. II. Ohapaian (Masa. Agr. Col. Ext. Oirc. 82 (1920), pp. 
7, figa. S). — A description is given of wildfire, a bacterial leaf disease of tobacco 
which has caused much damage in southern tobacco-growing sections and which 
was found in Massachusetts and Connecticut in 1920. The author also suggests 
control measures, and as wildlire is said to originate in the seed bed, most of 
the suggestions are in relation to the sanitation of the seed bed. 

Tomato iraiiker [in Holland!, T. A. C. 8citoevkrs (TijdHchr. Plant cnsiekten, 
25 (1919), No. 5, pp. 174-192, pU. 8). — A disease of tomato is noted as new to 
Holland and to be due apparently to the presem*** of an Ascocliyia oi imdeler- 
mined species, which is descrllK*^!. 

Bust of tomato and potato, A. Pacha no (Bol. Agr. Quinta Normal, [Am- 
hafo, Ecuador'], 1 (1920), No. 1, pp. 7-12, figs. $). — ^A brief review is given of 
what is known of a rust of tomato and potato ascribed to Puvvniia piti'ierUwa 
as regards its appearance, Its rapid increase In areas infected, and its injury 
to crops. 

Factors that Influence diseases of apples in storage, D. P. Fisher (Better 
Fruit, 14 (1919), No. 3, pp. 3, 4, 23-28, figs. 5).— This is a nontechnical discuV 
Bion of causes of injury to apples in storage, including defects in liandllng, pack- 
ing, and shipping; diseases, both parasitic and iionparasltle ; and measures to 
prevent injury in orchard, transit, and storage. 

A condition resembling American peach rosette, W. A. Birmingham (Agr. 
Gaz. N. S. Wales, 31 (1920), No. 8, pp. 581, 582, pi. 1).— In March, 1920, peach 
twigs having abnormal foliage w.ere examined and found to siiow a condition 
resembUng peach rosette, which had not previously been found in New South 
Wales. Discussion is given of the disease us known elsewhere. 
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Brown rot of poaches and its control, R. O. Thomas (Ohio Sta, Mo, Bul,^ 
6 (19^1), No, 1-^, pp, 26-SO), — On account of the frequent occurrence of the 
brown-rot fungus, tlic author recommends that control measures be employed 
every season prevent the loss of peaches. He recommends spraying with a 
mixture of llowei*s of sulphur 8 lbs., hydrated or mason’s lime 4 lbs., ground 
glue 1.5 to 2 oz., and water sufficient to make up to 50 gals. Orchard tests with 
this mixture are said to have given very satisfactory results. 

A spray program for the protection of the peach, not only against brown 
rot but other <llsease.s and insect pests. Is given. 

Bordeaux povi^ders v. homemade Bordeaux mixture, H. E. Laffeh (A^irr. 
Ooz, N, S. Wales, SI (1920) ^ No, 8, p, 595). — Tests briefly described are said to 
have shown tliat Ilordeaiix powders In dry form are of little tKMietit, but that 
when made up with water and sprayed on the vines there is little diffidence 
l>etween these and the homemade Bordeaux mixture as regards grape fungus 
diseases. 

[Cacao failures in Bominican Republicl* .T. A. Stevenson (Rev. Apr, 
{Vominiran Rep'uli.'i, I 4 (1918), No. 9, pp. 265-27*H). — Facts regarding the dam- 
age inflicted by cacao diseases are cited t<> show the mu-essity for pn*ventiYe 
measures. The linpcdtame is emphasized of good living combtlons for the 
plants and (»f laws regulating the importation of plants which may bear diseases 
injurious to cacao. 

A brief history of the discovery of citrus canker in Ja)>an and experi- 
ments in Its control, trans. by T. Tanaka (Fla. Plant lid. Quart. Bill., S (1918), 
No. 1, pp. /-/o).— Evidence is cltetl )X)in1lng to the presence in Japanese terri- 
tory of citrus canker a few yt‘ars previous to liXXl, at which time it began to 
spread sufficiently to attract tJa^ attention of local growers. A brief account 
Is given <»f investigations regarding the nature, development, and control of 
the disease. 

Tear stain of citrus fruits, J. H. Winston (F. R, Dept. Apr. But. 92 Ji (1921), 
pp, 12, pis. g). — Ac(*ording to the author, Florida citrus fruits are subject to 
two distinct types of tear .streaking, wlthertlp tear stain and mclanose tear 
streak. The former, which has usually been attributed to CoUcioMchum phm- 
sporioides, is distnisstnl. Evidence is presented whicli is considered to iuilicah' 
that C. plwospoHoides is not re.s])onsible for tear stain in Florlcla. and that if 
the fungus ever produces sui‘h an effect, It must be extremely rare in that sec- 
tion. 

As a result of spraying experiments and other inv’estlgatlons, the (onclnsioii 
is drawn that practically all the so-called wlthertlp tear stain in Florida Is 
caused by rust mit<*s and that the trouble can be readily controll(‘d by con- 
trolling these pests. 

The withertip of limes, J. B. Rorer (Trinidad and Tobago Dept. Agr, Bui., 
18 (1919), No. /, pp. 1-^1, pi. 1). — ^To an account by the author of an unusually 
severe outbreak (occurring in July and August, 1918) of withertip of limes 
due to Oloiospomnn Hmettieolum, with a description of the disease and a 
recommende<l treatment, a note is addin] by IV. G. P^reeman regarding condi- 
tions observed In Trinidad as due to what he supposes to be the same disease. 

The fungus diseases of roses and their treatment, J. B. Rorer (Trinidad 
and Tobago Dept. Agr, Bul„ 18 (1919), No, 1, pp. 29S1, pi. 1), — ^These notes on 
rose disc^ases observed by the author include black spot disease (Diplocarpon 
roses, AcHnonenm rosw), leaf spot (Cercospora roswicola), powdery mildew 
(Bpharotheea pannosa), rose canker (Stilbum sp.), and red rust (Cephaleuros 
vireseens). 

Black stripe and moldy rot of Herea brasiUfnisis, A. Shabflks, W. N. 
Bklqrave, PE LA M, Norris, and A. Q, G. Ellis (Fed. Malay States Dept, 
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Affr» Bui. SI (1920) t pp. 7-SO, pis. 7). — ^After a long period of freedom from black 
stripe canker, H. hrasiliensis in Malaya showed the disease in serious epidemic 
form in 1916 following prolongerl wet weather. Heasons are given for believ- 
ing that it will prove to be a serious permanent cfiuae of loss on rubber planta- 
tions in this region. A Phytophthora isolated and tested by Inoculation experi- 
ments reproduced the disease. The fungus is deacHbed in culture. Methwls 
of treotiiient and prevention as described include painting with an antiseptic 
solution during periods of wet weather. 

Moldy rot, a disease of recently tapped surface of H. Itrasiliensis in Malaya, 
is described, and the present distribution of the disease is indicated. The 
causal fnngns, {^phnnnicma fimbrintum. is discussed as to its appearance, 
isolation, growth in cultures, and control. 

[Hev<»a brown bast disease control), J. li. Hahmsen (Pvh.^. Nederland.- 
Indisch hnndh. f^ynd.. It (1919). JVo. 20. pp. S87-92J). — An account with discus- 
sion is given of the nature, symptoms, causation, effects, and c(»ntrol of brown 
bast of flovea ns stiuiied locally. 

Timber rot [in Dominioun RepublicJ iRri\ Ayr. [J^ominirnn Repitb.]. I 4 
(1919). No. It. pp. S2Jt~^S2, — Discussion regarding liinlH'r rots (particu- 

larly those caused hy t^ohizophylhnii eominune. PolysUctuff (fcndemtalis. and 
P. pirisetus) and protection therefrom deals with their charnctori sties, causes, 
and control through prevention and treatment with a few standard fungicides. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

The life history of the eoiiiiiion mole (Talpa europea), L. 10. Adams 
(Jaiir. Min. Ayr. [/yfOK/oal, {t920). No. 7, pp. — This is a brief ac- 

count of the 11 f(' history, habits, food, and natural enemies (d‘ T. curopea. 
Measurements of mol(‘s, one each from sev(‘ral litters, Avhich show tlie rate of 
growth, ete., from the day hirtli ii|» h> the t\vent.\ -stM'oml day, when they 
are ready to leave the nest, are presented in tabular form, 

Inforniniioii conoerniiig rat surveys nml rat-prooling (Pub Itralth Rpts. 
[P, >SM, n5 (1920). No. Ji5. pp. 2(}I5--2028). — This article includes a discussion 
by (1. V. Akin of the institution of rat surveys, togetlier with a moiiel building 
ordinance. 

Hints on ilie care of peltries (M anhington 8ita.. Went M ofth. 8>ta. Mo. Hut.. 
8 (1921). No. tl. p. 180). — This is a brief popular statement regarding the .skin- 
ning, enring, and tanning of liides, furnished !>y the Bureau of Biological Survey, 
U. S. Department of Agriculture. 

The African snail (Achatina fulica) , .T. 0. Htttson (Trop. Ayr. [Qeyton]. 

(1920). No. Ji. pp. 217-221). fig. 1 ). — The sudden appearance of this snail in 
certain districts of (.eylon during the last few^ years and its subsequent rapid 
Increase in localities hitherto free from it led to the preparation of this account 
of its past history in Oe.vlon and its present status as a pest, with suggestions 
ns to practicable measures for its control. It is a i^est of vegetable gardens in 
most localities beUw an elevation of about 3,000 ft., but is not a,s yet known 
to do any serious damage to any of the chief crops of the island. 

Report of entomologist, W E. Hinds (Alabama Col. Sla, Rpt. 1920. pp. 22- 
2S ). — A brief statement Is made of Adams fund wmrk with the rice weevil which 
was completed June 30, and with fumigation, and of investigations being made 
of the Mexican bean beetle (Mpilaehna corrupia Muls.) (E. S. R., 44, p. 657). 

[Report on insect and insect control investigations] (California 8ta. Hpt. 
1920. pp. 57, 4S. 46. 51. 59-62. 90. 91). — ^Fumigation investigations of red scale 
by H. J. Quayle and H. Knight have verified their earlier contention that in 
the Corona district this pest is ‘more resistant to hydrocyanic acid gas than 
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it Is in certain other districtsi and that during the adult stage and the period 
of the second molt it is more resistant than it Is in the other stages. It was 
found to be more resistant on a ti*ee with heavy foliage than on one with light 
foliage, and the efficiency of fumigation was found to be 30 per cent less when 
there was an orange tree under a tent In fumigation work a gas-proof tent 
made of balloon cloth proved satisfactory, and only 35 j)er cent of tine cyanid 
necessary for tents now in general use was required. 

In dusting cherries for thrips Nlcodust applied with a Niagara power duster 
wan found by K. O. ICssig and W. L. Howard to kill all with wddch it came in 
contact. In the course of spraying experiments on apricots it %vas observed 
that the spraying of trees with coinruerclal lime sulphur, 1:30, and dry lime 
sulphur, 12 : 50, almost completely controlled the peach-twig borer when applied 
twice before the trees came into bloom. The spraying of trees after they 
came into bloom with either of the tAvo had little effect against the borer, 
and Bordeaux mixture and oil sprays afforded no protection. Commer- 
cial lime sulplnir 1:10, dry lime sulphur 12:50, Zeno distillate emulsion 
3:15, and Ortho crude oil emulsion 15:100, all apr)eared to destroy from 85 
to 95 per cent of the eggs of the clover mite on cherries. Tn dusting experi- 
ments wdth prunes in the Santa Clara Valley, by Esslg an<] Howard, Nicodust 
applied with the American Beauty hand duster and also with the Niagara pow^r 
duster killed the thrips almost instantly, but since the dust can not penetrate 
the unopened flmver or l(*af buds two or three applications may be nt'ccssary. 
It is pointed out that the dust may Is' applie<l very rapidly with a power 
outfit, and that the cost of the dusting material for full-grown trees amounted 
to about $3 per acre per application. The practicability of the disinfection of 
cuttings and rooted vines by hot water to free them from phylloxera Avithout 
Injury was investigated by F. T. Biolotti and L. Bonnet. 

Brief reference is made to life history stud es of the codling moth in w^alniits 
by Quayle, an account of which has l^ecn noted (K. S. K., 41, p. 253). In 
investigations conducted by Essig during the months of January, February, and 
March in the Santa Clara Vall(»y, crude-oil emulsions, distillate emulsions, and 
miscible oils gave excellent results in killing the broAvn ajirlcot scale, and it 
AVfls found that the Italian pear scale {Epidiaspin pirieola (Del O.)), wdiieh 
chiefly attacks (he jH-une and ai>ple and is widely distributed in the Santa 
C4ara Valley orchard districts, may be controlled at the same time wdth the 
same materials (E, S. It., p. 054). It i.s stiid to haA^e been shown by orchard 
practice that the crude-oil emulsions are much more effeidive in killing E. 
pirivola than arc the lighter distillate emulsions and mlscilile oils. 

The life history of the beet loafhopper was determined by H. H. Severln in 
the northern section of the San Joaquin Valley. Five broods w ere bred, the first 
generation completing its life history on the pasture A’egetation of the plains 
and foothills and four bro<»ds on sugar beets and 35 different species of w^eds 
gi'OAving In the cultivated area. 

Mention is made of the malaria-mosquito sun’^ey by W. B. Herms et al. and 
malaria-mosquito control work by S. B. Fi-eeborn and of the supply of water by 
E. B. De Ong for making sprays In the Santa Clara Valley. Crude-oil emulsion 
is said to have shoAvn a higher percentage of efficiency against the winter egg 
of the clover mite than distillate oils or lime sulphur in experiments conducted 
by De Ong. 

In studies by G. A, Coleman of the so-called disappearing disease of bees, no 
bacterial agent which might be the cause was discovered. The conclusion was 
roMched that the death of a large number of adult bees was due to a combination 
of causes. 
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Division of entomology and economic zoology, W. A. Htijcy (Mmnesota 
Sta. Upt. 19^0 1 pp. work here briefly reported upon Includes in- 

vestlgations of measures for protecting wheat flour substitutes from insects, the 
relative susceptibility of various cereals to insect attack, the life history and 
methods of control of the chicken nematode (Jleiemkis papiUosa), Drosophila 
flies as a pest and as possible disease carriers in dissecting rooms, orchard 
spraying, the toxicity c>f arsenicals. etc. 

It is found that a temperature of 43^" F, will prevent all development of the 
confused flour beetle {Triholitim emfumm^ Dur.), which is one of the worst 
pests of cereal pnalucts. The investigations conduct(*d have led to the conclu- 
sion that insects which attack sound grain can not survive in milled products, 
that thos<' which work in milleil products can not survive^ in sound grain, and 
that moist and moldy products are subject to attack hy insects which require 
fungi for their diet. 

In continuation of in\estigatioiis of the toxicity of insecticides, work is being 
conducted based on tlio assumption that the leaves of plants when wet exhibit 
a negative electrical charge, that the arsenicals used at the present time also 
exhibit a negative (‘leetrieal (diarge, and that if an nrseuh*al can he prepared with 
a positive elect ric-al charge greater adherence to tlie foliage will result. 

In or(‘hard spraying work the Nova Scotia Bordeaux-calcium arsenate spray 
controlled apple s<*ah bettor than any other spray. “ I>ust arsenate of lead, 15 
per cent, and sulphur, 85 per emit, gave excellent results. The dusted trees 
showed fruit \\iUi less scab per Intlividiuil api>le than the liquid spray, and on 
the whole gave a Ix'tter piTcentage of No. 1 saleable apples. The scab wa.s not 
well controlled on the jilat sprayed with liquid arsenate of lend and lime-sulphur 
mixture.” 

Biennial report of the State Plant Board of the State of Mississippi, 
11. W. Har]\^ei) {MtHH. Htaie Plant lid. Him, Rpt, 1918-19, pp. ifd).— Included in 
this report are hrjef a<‘(‘ounts of the sweet potato weevil, its control and oradi- 
catioj), scouting for the phdv boll worm ami other pests, etc. 

Fragments in the life habits of Manitoba insects, 1, If, N. Ckidole {Cnnad. 
i:ni„ 51 iwm, .Yo. 5, pp. 97-101; 52 (1920), No. 6-7, pp. 12 1-125 ).—T\\o first 
paper jm'sents notes on tlie habits of PwrilopaiH (AporJiiema) rnrhlvla' Hist., 
Leucobrephos l)rcphoHh\s Wlk , Hemilevaa hiHna Uififascia Barues ami McDunn, 
Mttsca domesiicn h., Cicindila Umhali.H airrmeana (kisey, and Nlcodes triroMota 
Say. 

In the second paper it is pointed out that in a province such an Manitoba, 
which is comparatively new agriculturally, insect outbreak.s involving .species 
not hitherto known to be injurious are continually occurring. Outbnviks of 
two fiucli pests liave occurred in Manitoba wdlbin tin* last few years, notes 
relating to which are presenle<l. The first is tliat of the brorne grass cut- 
worm (Trachea fanitinm c(n^ivana Smith) and the second that of the aspen 
leaf curler (Protcopferpx orrponana Wlshm.). Brief summaries are given of 
the status of knowledge of these insects, the Injury caused, and control 
measures. 

Economic insects in Norway In 1910], T, H, Sch0yens ([Nor'inny] Sfap 
amfoniolog. Tier. I^kadeinnekt. Plantesykd., 1919, pp. 52, figft. JfO ). — Accounts are 
given of the more important Insect pests of the year, arranged tinder the 
crops, etc,, attacked. 

Insects injurious to economic crops in the Zanzibar Protectorate, W. M. 
Auers (Huh Ent. JfeHenrvli, 10 (1920). No. 2, pp. 145^155, pis. S ). — Insects of 
economic Importance in the Zanzibar Protectorate are briefly noted under 
the heading of crops attacked. 
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Nursery aud orchard insect pests (Missouri JSta. Bui 176 (JBW, pp, SS, 
ftps, SI ), — ^This is a popular summary of the more important pests of the apple, 
pear, peach, plum and cherry, grape, gooseberry and currant, blackberry and 
raspberry, and strawberry. 

On the use of experimental plats when studying forest Insects, I. Tba* 
gAbdh (Bui Bnl Research, 10 (1920), No. 2, pp. 157-160, flffs. 2). — ^The author 
describes the method employed during an oiitbreak of the plne-ti'ee looper 
(Bupolua pimarim L.) In Sweden in 1916-17. 

Entomology for medical oflicers, A. Alcock (London': Q'umey d Jackson, 
1920, 2. ed,, rev,, pp, XV-fSSO, pi 1, figs. 197), — ^This is ti discussion of insects 
in their relation to disease transmission, Intended particularly for use by 
medical and sanitary officers. 

The action of cbloropicrin on insects infesting stored grain and on rats, 

A. PXUT17 (Compt, Rend, Acad. Set. [Paris), 170 (1920), No, H, pp. S54-856; 
(lbs. in Rev, AppL Eut,, H (1920), Scr. A, No, 7, pp. 200, 201). — Excellent results 
were obtained in the control of stored grain ])ests by the use of cbloropicrin 
when 20cc. per cubic mclor was used at a teinporature of 59 to 08° F. and 
permitted to act for a period of about a week. Neither the flour nor the 
bread made from such grain deteriorated so far us its nutritive value is con- 
cerned, although about 80 per cent of the germinating power of the grain was 
lost. Rats experl men te<l with, with a view to exterminating the posts on 
ships, were destroyed after 2.5 hours' exposure, the fleas infesting the rats 
being killed In even less lime. 

The use of hjnlrocyaiiic acid gas for fumigation, W. G. Liston (Indian 
Jour. Med. Research, 7 (1920), No. 4, pp. 778-802, pis. 5, figs. 4), — A general 
account of the use of this fumigant as an InsecttcUle and its usfj in India, 
particularly in vessels, A brief description Is given of the plant erected tit 
the AU'xandra docks. Bombay, for fumigating kit, etc. 

Further notes on the food plants of the common earwig (Forflcula 
aurieularia) , 11. 11. BarNULKY (Cambridge Phil. Soe. Prov„ 20 (1920), No. 1, pp. 
50-55). — Observations made during 1917, 1918, and 1919 are reported (E. S. II., 
42, p. 851). 

Bugar-beet root-louse control, D. Hansen (U. S, Dept. Apr., Dept. Circ. 147 
(1921), pp. It, 12). — This ks a report of root-louse control w’ork in 1919 at the 
Huntley (Mont.) Expt'riinent Farm, in continuation of that previously noted 
(E. R. R., 48, p. 451) this being the sixth year of the experiment. 

Varying numbers of irrigations, from two to five, were applied, the plats 
receiving the larger nuinher of irrigations being irrigated the first time some- 
what earlier and the last time later than Is commonly done in farm practice. 
It was the ]»urpose to determine whether early irrigation and frequent later 
irrigations to keep the soil in a moist condition at all times would be effec- 
tive against the spread of the root lice, w^hich takes place during the early 
part of July, and in preventing serious damage to the beet crop. The results 
in these experiments, reported In tabular form, confirm those of previous 
years, and indicate that less infestation by the root lice occurs when five irri- 
gations nri' applied, that the yields are increased, and that the beets that are 
free from lice invariably contain a larger percentage of sugar. 

Preliminary note on antennal variation in an aphis (Myzns ribis X 4 *)« 
M. D, Havtland (Cambridge Phil. Soc. Proc., 20 (1920), No, 1, pp. S5-44, fig. i).— 
This is a report (►f data <^btained In connection with studies previously noted 
(E. S. R., 41, p. 756), which are presented in large part In tabular form. 

The rosy apple aphis (Aphis mallfoltm Fitch [sorbi Knit.]) , M. T. 

YAN (Virginia Sta. Rpt. 1919, pp. S8-64i figs. 8). — ^The account here presented is 
based upon studies conducted at Blacksburg and vicinity, at an altitude of 
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2«400 ft,, during the years 1915 and 1916, The studies relate to the aphis as 
found on the apple out of doors until late In the summer and on small potted 
trees in cages in the Insectary shed, where It remains on the apple all summer 
and into the fall. No detailed study was made of the forms on plantains 
{Plnntaijo Janceolata and P. major). A key and descriptions are given for the 
separation and determination of the first Instar stem mothers of A. nialifoUWy 
A. pomi DeG., and A. prurdfoliw Fitch. 

It was found that, in general, hatching begins about the time the outer scales 
of most of the terminal buds have bn>ken and the buds are showing green, or 
about the same time as that of A. porm and from about 10 days to 2 weeks sub- 
sequent to that of A. prvnifoUcr. The period extends over about 2 to 2.5 weeks. 
The nymphal period varies from 12 to 24 days, with an average of about 19 
days. The average duration of the Instars was, respectively, about 8.5, 3.5, 3, 
and 3 days. Ileproduction In most instances began during the first 24 hours 
following the last molt, the longest interval being about 42 hours. The smallest 
number of offsi)ring T)ro(luced by one individual, out of a total of 22, was 21, 
the largest number 289, and the average 202.4. The largest number of young 
produced In one day was 26. The length of adult life varied from 12 to 46 
days, with an average of about 33.5 days. 

In the second and suhsequeut generations the length of the nymphal period 
varied from 7 days, in the case of an Individual of the tenth generation, to 
16.5 days, in the case of one belonging to the second generation, the average 
being about 9,75 days. Two individuals apparently molted five times. Hepro* 
duction may begin during the first 24 hours following the final molt, or not 
until during the following 24. In one instance It is definitely known to have 
begun within a few hours after the adult stage was reached. 

Winged females, under the same conditions, develop as a rule somewhat more 
slowly. In these the duration of the nymphal period varied from 8 to 16 days, 
the average length being about 11.5 days. Data bearirig on the duration of the 
individual instars in the development of the latter form are not available, owing 
to their failure to develop in this series of the experiments. 

The largest number of young per female, wingless, produced by 82 individuals 
which were followed throughout their productive period, was 196, the smallest 
number 27. and the average number 114.43. The length of the reproductive 
period varied from 6 days, In the case of the female which produced only 27 
young, to 33.5 days, the average being about 23 days. The length of the adult 
life varied from 7.5 days to 43 days, with an average of about 29.5 days. 

A maximum of 12 generations was reared In 1915 up to about the time the 
aphids completely disappeared from the apple trees out of doors (abo\it the 
end of the first week in August), and a maximum of 17 to about tlic time the 
species commenced to return to the apple from the plantains during the first 
days of October. Similarly, there was a maximum of 14, at the beginning of 
the fourth week in August, and 17 at the beginning of the last week in St^ptem- 
ber In 1916. 

The first winged viviparous females, or return migrants, were found October 
2 in 1915 and September 24 in 1916, the apple grain aphis beginning to return 
about the same time. The nymphal stages of the return migrant and male occur 
exclusively on the alternate host plants. Tiie winged females and males may 
persist on the apple out of doors until about the middle of December, and re- 
production on the part of the former continues until about the middle of 
November. Similarly, wingless viviparous females may continue on ifiantains 
out of doors until early in December, at least on the broad-leaved plantain ( P. 
major) y on which they are relatively more numerous during the latter i>art of 
50157°— 21 6 



756 


EXPEEIMSKT STATION KBOOIO). 


tVol.44 


the fall and on which they seem to persist longest. The egg-laying females 
begin to be deposited on the apple about as soon as winged viviparous females 
arrive, Ovipositlon commences about the middle of October and continues until 
within a short time of the death of tlie females. The oviparous females persist 
somewhat longer than the winged females and males. 

Nino hymenopteroiis parasites were reared by the author, namely, Lysiphlehus 
teatareipcs Cress., Ceraphron sp., Asaphea americana Gir., Propachyneuronia 
aiphomphorm (Ashra.), PacUyncuron spp., P. virginicum Gir., Aphidiua phoro- 
donfis Ashm., Lygocerva ategmaUia Say, and Tetrastichodea detrimentoaua 
Gahan. A list of predators includes nine coccinellids, the dlpteran Leucopia 
griseoJa Fall., and a chrysopid. 

While A. prunifolifp was abundant on the trees, A. malifoUw was scarce, and 
definite conclusions regarding Its control could not be drawn. The experi- 
ments conducted Indicate that good control of A. prunifoUct may be obtained 
through one application of 40 per cent nicotin sulphate in water, at the rate 
of 1 to about 1,0(K), and soap 4 lbs. to 100 gal. applied about the time the com- 
pact green-showing buds begin to unfold, by which time the aphids of this 
species have all hnlchod. ** There seems to be little or no advantage in a later 
application of nlootln Rulr>hato (1 to about 1,000) In lime sulphur (1 to 20) ai 
the time the flower clushTS show pink, if the early application is well timed 
and thorough. One spraying consisting of an application of nicotin sulphate 
(1 to about 1,000) in lime sulphur (1 to 20) at the time the thnver buds show 
pink is apparently of little or no benefit. A, prunifoliw se(‘ins not to affect 
either the yield or <iTiallty of the fruit, even when abundant, and it may be 
regarded, therefore, under usual conditions, as being of but slight, if of any, 
injury to apples.” The experiments show that the nicotin lime sulphur com- 
bination at the time the flower clusters show pink is far less effective than the 
nicotin water and soap solution earlier in the season. 

Woolly-aphis control tests at Papanui, G. Stkatford (New Zeal. Jour. Agr., 
2t (1920). No. 2, pp. Sf), Sff ). — In tests made at the Papanui (New Zealand) Ex- 
I)erlmen(al Grchard during the year, spraying with red oil at tlu* streiiglh of 
1: 10 heated to 120® F., gave the best results in winter control, while painting 
with red oil at the strength of 1 : 1 gave fairly good control. In summer con- 
trol work Illackleaf 40 gave the best results, and then' appeared to be no 
advantage In adding lime sulphur to it. 

Coinmcrclal-snlphnr products as dormant sprays for control of the San 
Jos^ scale, ISI. C. Tanquary and M. E. Hays (Taraa Sta. Cirr. 2// (1920). pp. 
8, figs.^ 2). — In this first year’s work with the commercial -sulphur products 
three materials were tested, namely, Niagara soluble sulphur, 12.5 lbs. to 50 
gal. of water; Sherwin-Williams dry lime sulphur, 15 lbs. to 50 gal. of water; 
and GrasseUi liquid lime sulphur, 1 gal. to 8 gal. of water. The materials were 
applied with a barrel sprayer with a two-cylinclor pump and a rli.sk nozzle at a 
pressure of 175 to 200 Ihs. The application was made February 24, which is 
about as late as tlie dormant spray can bo aT)plied in the locality of Tyler. The 
results of this preliminary experiment, which are reported in detail in tabular 
form, indicate that all three materials were very effective in controlling the 
8an JosC scale under the conditions of the exp€*riment, there having been very 
little, if any, difference in their effectiveness. 

Annual report of the Royal Sericultural Station, Padua, L. Pigobini et al. 
(Ann. P. 8ltas. Baeol. Padova. 43 (1919-20). pt. i, pp. 88, figs. 2).— This is In 
continuation of reports previously noted (E. S. 11., 38, p. 859). Included are 
papers by R. Gnuidorl, on the segmentation of the fecundated egg of Bornhyas 
mori when submitted to winter conditions immediately after deposition (pp. 
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1&-48) and by 0. Ghlrlanda, on Botrytis hasMna as a means of combating 
Cnefhocani pa pffyorampa, the pine tree procession moth (pp. 44-49). 

Experiments on borer control, J. P. Stewart (PennsyUyania ^^to, Rpt. 1917, 
pp. 79, 80). — This relates to control work with borers, in continuation of the 
work previously noted (E. S. R., 4S, p. 554). Of the 20 materials tested, dense 
lime sulphur and the various asphaltiim compounds now apjiear to he Iht most 
promising. The Durable Lac tree varnish, which is an asfdialtum preparation, 
has l)een applied to the trunks of young apple trees for five consecutive years 
and has maintained an excellent coating without apparent injury, although 
similar in type to other materials which have proved injurious. 

Our present knowledge of the pale western cutworm fPorosagrotis or- 
thogonla Morr.], J. Tl. Parker, A. L. Strand, and Tl. T.,. Seamans (Montana 
t<ta. Circ. 9Jf (1920), pp. 8, figs. 2 ). — ^Thia is a review of the present status of 
knowledge of the most destructive cutworm that has appeared in ^Montana 
and the most difficult to control. The account is has(Vl upon several years of 
observation and a definite study conducted during the past two years. Pre- 
vious lo 1911 this species had been looked upon as a rare insect and had never 
been known to attack crops, but during Unit year it became very abundant in 
Alberta, Can., and destroyed approximately 40, (KK) acres of grain. Since that 
nine it has gradually spread southw’ard into Montana, until it occurs more or 
less uhiindantly over all the State east of the continental divide, with the ex- 
( cption of a few’ districts along the sonth(*m part. 

This post cuts ofT grain idants of all kinds an inch or two below the sur- 
face of the ground, taking only a small portion of the tender stem, then moving 
along the drill row to the next plant. A single worm working in this way 
kills n large number of plants leaving the tops to wither and blow away, 
Mntire field‘< of hundreds of acres may la' completely destroy('d or, if the 
worms arc 1<‘’'!S numerous, the injury may show up in irregular T>at(*hes. Dur- 
ing the season of 1929 this cutworm destroyed api>ro\'iinateIy 250,000 acres of 
grain In Montana. It moves only a short distance, and If it fails to find a 
plant within a few feet rcunains whei*o It is, pt'iiuips, for several weeks, with- 
out feeding or growing to any extemt, thus making it impossible to reseed the 
same season, since it merely resumes its work when a new crop comes up. It 
is stated that there an* instances where the same worms in n field completely 
destroyed the winter wheat in the fall and two seedings of si)i'ing wheat. 

The moths emerge during the last half of August and have laid most of their 
eggs by the end of the first wovk in September Tlie eggs are deposited in 
soft mellow dirt about 0.25 in. below the surface, recently-worked tlohijs being 
especially attractive to the moths. Eacii moth la.vs lu'tweon 2tK> ami eggs, 
wliich are deposited in grou]»s of ^ to 10. The eggs are ready to hatch within 
a few days after deposition, but hatching does not take place as long as the 
eggs remain dry. Thus they may hatch either in the fall or early spring, 
depending upon the amount of moisture in the soil. Tlie v^’orms begin to feed 
as soon ns spring opens, but their work generally does not attract attention 
until about May 1, at whioli time they are al)oiit an inch long. The:>^ continue 
to feed lieavlly until late In .Time, at which time most of them have acquired 
their growth and become Inactive. On completing their growth an earthen cell 
is formed from 2 to 3 in. below the surface of the ground, in which they 
pupate. 

The poisoned bran mash has proved to be a failure as a means of control. 
Both plowing furrows and rolling the ground have also failed. Tlie informa- 
tion obtained Indicates that fields which had been heavily soaked with water 
during irrigation suffered much' less than other fields not irrigated. It has 



768 


EXPEBIMENT STATION KEOOBD* 




been found that under favorable conditions moths are easily attracted to 
lights, and in €»xperiments conducted as many as 1,500 moths were caught at 
one trap In a single night. The trap-light experiments have not, however, been 
carried far enough to warrant recommendation and will be continued. 

The fact that grain grovn:i on one side of a fence may be totally destroyed 
by this pest while the crf)p on the other side is practically untouched led to 
personal interviews with 250 farmers, growing 20,000 acres of grain in in- 
fested districts, from which it was determined that the pest has been most 
abundant and injurious in fields where ilie soil has been in a soft and mellow 
condition during August of the preceding summer. This has led to the definite 
recommendation that in districts where the pest is abundant fields which arc 
to be cropF>ed the following year should not be disturbed in any way between 
July 15 and September 15. It is pointed out that land which was idle the 
previous year and not cultivated from July 35 to September 15. and in which 
no cutworms can be found on early examinations, can be seeded with the best 
chances of .siK*<'ess. Land which was not so handled can be tested by sowing 
across it, at the very earliest date possible, a strip of wheat, and by the time 
this strip of grain gains a height of 3 or 4 in. It can be determined whether 
the cutworms are present. 

Due to its subterranean habit this cutworm is protected from the attack of 
parasitic insects. 

The life fiistory and control of Agrotis segetum Schiff., H. Ztmmermann 
{FuhHng^s Lnndw, Ztg,, 67 (19J8), No. 7-8, pp. — A somewhat extended 

discussion is given of this cutworm, based on observations at the llostock Agri- 
cultural Kxpt'rimeiU Station. A study of the relation of the weather to its In- 
jury is included, bused on observations extending over a period of five years. 

Observutioiis upon the instars of Phryganidia caterpillars, F. B, Hisbbebt 
{Ent. So(\ Wash. Vroc., {mO), No. 8 , pp. 198-^00, figs. 3). 

Papulo-urtioarial rashes caused by the halrlcts of caterpillars of the 
moth Kiiproctis edwardsi Newm., J. B. Cleiand {Anst. Mrd. Jour.y 1 {t920)f 
No. 8 , pp. 169, 170, fig. 1 ; abs. in Jour. Trop, Med. and IJyg. [London], 28 (1920), 
No. 11, p. US ). — The occurrence of Irritating rashes among people living at 
Llndfield, near Sidney, Australia, following the handling of dead wood, led to 
investigations w'hlch liavc shown the rashes to be due to hairlets of caterpillars 
of E. edivardsi. 

Cytology of the blood of caterpillars of MacTolepidoptera, A. Paiixot 
(Compt. Rend. Acad. Sci. [Paris], 169 (1919), No. J), pp. 202^0^). — ^The author 
here reports upon studies made of the blood of the brown-tail moth, gipsy moth, 
i'abbage butterfly, Vanessa 'urtiew, Eriogaster lanestris, Arclia caja, and Agrotis 
segcUirn. 

Biological investigation of California rice fields relative to mosquito 
breeding, W. O. Pitrdy (Pub. Health Rpts. [f7, aS.], 315 (1920), No. 44, pp. 255&- 
2570, figs. 6). — From investigations on one California rice ranch and on near-by 
waters, carried on during the season of 1919, the following conclusions are 
drawn : 

** Breeding of mosquitoes (both Anopheles and Culex) is practically absent 
from the rice fields themselves, but moderate or heavy production is going on 
meantime lu near-by seepage puddles and natural drainage ditches. The season’s 
investigation shows that for 1 mosquito prt)duced by the rice fields the seepage 
puddle producGKS 5 and the natural ditches 44. 

“The larval food supply, being about equal in quantity and comparable in 
kind in rice fields, in puddle, and in ditches, is evidently not responsible for the 
great discrepancy in numbers of larvae. The discrepancy is not entirely due to 
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activity of larval enemies, because these are most numerous where larv» are 
most abundant and least numerous where larvse are practically absent. Heavy 
growth of bluo-green algaj jukI the presence of surface films on rice fields con- 
stitute the most noticeable differences between these nonbreeding places, the 
rice fields, and the heavily breeding places, the ditches, wdiere films are absent 
and blue-green alga* are not ahundant. The seepage puddle repeated, on a larger 
scale, the fluctuations of the rice fields in numbers of larvee, in food content, and 
in number of enemies. 

It is apparently out of the question to control mosquito prodxiclion in natural 
uncared-for waters, including rice fields, by attempting to diminish the larval 
food supply, or by the iiitrodiietion of natural enemies witli the exception of 
certain fish. The natural mechanism of control as fouinl in the California fields 
seems to he concerned, in part a( h‘ast, with tlie general condition of stagnation, 
the large amount (>f blue-green ulga\ and the biological surfat'e films. These 
conditions pfevaile<l on the rice fields from July 20 (about ) to the latter part of 
Se])tember, The conditions just stated fail to account for tlie negative results 
obtained during June and part of July. 

“ Coll<‘Clions of Imagoes show ^1. ocHdentalis (lliongUt lo be an efllcient vector 
of malaria) to be present throughout the year and to pr(‘seut very abundantly 
in August and Sejdciiiber. ]V1alt‘S probal)ly do md live through the winter, for 
none could be toimd from November 10 to April 27.” 

Can the mosquito convey infection from a malaria patient undergoing 
treatment?- Does sporogony affect mosquito life? B. Maynk {Fill). Health 
Rtda, [T. N'.l, A’o. ^8, pp, Jigs. 2),— A discussion of the 

effect that quluiu exerts on the mature gametocyle when it is taken up and 
elaborated in the mosquito, including a review of the literature wdth quotations, 
and a report of personal observations. 

It Is showm that some mosquitoes infected with the malaria parasite may live 
to reach an advanced age. It also appears that a mosquito may become infected 
from the blood of a patient that has re<*eiv<Ki as much as *480 gj'ains of (|iiinin, 
and that such a moscpiito is capable of infwting a healthy person. 

Mosquitoes and bats, L. (K ITow’^aru (Fub. , Health Hpts, [U. *S,], S5 {1920), 
No. 31, pp. /78fA-77.yJ).— This is a paper delivered at the third annual meeting 
of the New Jersey Mosquito Extermination Asso<*iatiou at Atlantic (lity. N. J., 
in FebruaiTt 191(5, and previously noted (E. S. It., ^19, p. 8(57). 

On the possibilities of using mosquito traps in antimalarial work, C. W. 
Metz (Pub. Health Rpts. [17. H.], 35 {1920), No. SJf, pp. 1974-P^'T, pi. i).—A de- 
scription of and collection records are given for tw^) traps conduct^ed near 
Plant City, Fla. Examinations made while the traps w^ere in operation indi- 
cated that most of the Anopheles In the immediate neighborhood at any one 
time were in the traps. 

“Meager its these data are, they serve to demonstrate two things: First, that 
Anopheles react sufflciently to some stimuli to be enticed into traps, and, second, 
that under the conditions of the present expe^riment the use of traps serve to 
keep near-by buildings practically free from Anopheles. One dwelling was In- 
cluded in this area, and It seemed to be as free from Anopheles as the privies 
and other buildings.” 

The simulid or black-fly pest, J. Wilhelmi {Die Kriebelmdiekenplage, 
Vhereicht fiber die SimulHdenkunde, Bceonders in Praktischer Hinsiaht. Jena: 
<?. Fischer, 1920, pp. 24 j 6. figs. ^3).— -This is an account of the Simulidae consid- 
ered under the headings of classification, nomenclature and termlnolog 3 ^ 
morphology and anatomy of adults, geographical distribution, ecology and 
biology of adults and Immature* stages, injury, development, etc. A report by 
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Neverniann and Wllhelml on a council regarding the control of this pest held 
In the Ministry of Agriculture; a bibliography of 26 pages, chronologically 
arranged ; and an index are Included. 

Synopsis of the dipterous family Psilidie, A. L. Melandeb {Payohe, 27 
{l&20)f No. S, pp. 91-101). — Thirty-elght forms are recognized as occurring in 
North America, of whU'h nine species are described as new. 

A new scolytid beetle from tropical Florida, E. A. Schwabz (Ent, 8oc. 
Wash. Prat., ^ (1920), No. 8, pp. 222-^6, figs. 2) .—Dendroainus bourreriw, 
found boring in Bourreria hmxmensia at Marathon, Vacas Key, Pla., is described 
as new. 

The cigar leaf roller, an enemy of pear, P. Passy (Rev. Hort. (Paria], 92 
(1920), No. 8, pp. 145, 146, fig. i).— A brief account of Rhynchites corUcua and 
Its injury. 

Four Rhynchophora attacking corn in storage, R. T. Cotton (Jour. Agr. 
Reaeatvh {U. /S'.], 20 (1921), No. 8, pp. 605-4114, pla. 4).— This paper, dealing 
with the coffee-bean weevil, the broad nosed grain weevil (Caulophilus latinasua 
Say), the rice weevil, and the granary weevil, presents drawings of their imma- 
ture stages, together with descriptions and keys, by reference to which the 
various species may be readily distinguished in whatever stage they may be 
found. 

Division of bet^ culture, F. Jaoeh (Minnesota 8ta. Rpt. 1920, p. 39). — This 
is a brief statement of work under way. Analysis of the food carried Into the 
hive by bees indicates that ordinary flour can never be substituted for pollen. 
Gluten, being higher in protein content, may yet show positive results. 

Nineteenth annual report of the Illiiiois State Beekeepers* Association, 
G. M. WiTHitow (JU. Beekeepers* Assoe. Ann. Rpt., 19 (1919), pp. 208, figs. 12 ). — 
The proceedings of the animal meeting of the association in 1919 are presented. 

New' predacious and parasitic mites of the superfaniily Gamasoidea 
(Acar.), H. E. Ewtno (Ent. News, 31 (1920), No. 10, pp. 286-293, figs. 11 ). — 
Eleven species are described as new to science. Some of the prtHlacious forms 
describecl are of considerable benefit because of their attacks upon injurious 
insects. 

On Coccobacilltts Insoctorum Hollande and Vernier, A. Patllot (Ooinpt. 
Rend. Aaad. 8ci. [Pam], 171 (1920), No. 8, pp. 44^, 445). — The author disagrees 
with the views of Hollande and Vernier expressed in the article previously 
noted (E. S. U., 43, p. 853), in which they place other forms under €. insectorum. 

Some notes on the Arthropods of medical and veterinary importance in 
Mesopoj^tmia, and on their relation to disease, W. S. Patixin (Indian Jour. 
Med. Research, 7 (1920), No. 4? PP- 735-777, pis. 5, figs. 8). — The first part of 
this paper relates to the gadflies of Mesopotamia (pj). 735-750) and the second 
part to Mesopotamian house flies and their allies (pp. 761-777.) 

foods— HUMAN- NUTRITION. 

Growth and reproduction upon simplified tood supply, H. O. S Herman, 
M. E. Rouse, B. Allen, and E. Woods (Soc. Ecept. Biol, and Med. Proc., 17 
(1919), No. 1, pp. 9, 10). — In this preliminary note the authors report briefly the 
results obtained in feeding rats with bread alone and with bread supplemented 
by milk or by single articles of food, the experiment in each case being started 
at the lime of weaning of the animals. 

Rats fed on white bread made without milk or butter ceased to grow and died 
in about 6 weeks. With bread and meat there was some growth at first, hut 
the animals lived only slightly longer than on ihe bread diet ; with bread and 
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apple th«fe was no growth but a prolongation of life; with bread and turnip 
slow growth; and with bread and milk in equal parts by weight continuous 
growth at a normal rate. The males, on this diet, were capable of normal 
reproduction, but the females usually failed to breed and seldom raised their 
young. 

With the substitution of whole wheat instead of white bread the young were 
successfully suckled and grew at somewhat less than the normal rate. By 
increasing the milk to furnish two-fifths instead of one-fifth of the total calories, 
the rest being furnished by whole wheat, normal growth and reproduction were 
obtained. The substitution of dried milk for tlie market milk caused the same 
results, indicating that no loss In A or B vitamin had taken place in the drying 
of the milk. 

Baking in the home, H. L. Wessling (U, /S'. Dept, Af/r.^ Farmets^ HtiL ItSBy 
pp. 40 f flffs. S ), — This publication, which was prepared in cooi)eration with the 
Office of Home Economics, discusses factors which must be coiisiderc*d and 
methods for bread making. Recipes are also given for a eonsiderahle number 
of different sorts of rolls, pastry, and (*ookies, and quick or hot breads, such 
as biscuits, muffins, gems, griddle ('ake.s, and the like. 

Attention is paid to the i3oasibilitles of using corn, rye, barley, buckwheat, 
rice, potatoe.s, and similar foodstuffs to replace part of the wheat In house- 
hold baking. 

The proteoclastic enxyms, H. E. WEAV^m and J. O. Wood {Jour. Ainer. Assoc, 
Cereal Chem., 0 {1920), No. 2, pp. d-Jfi). — ^The authors have studied the effect of 
proteoclastic eiizyms in old flour to find what effect they may have on wheat in 
storage and upon the decomposition of gluten both in the Hour and in the 
dough. Q''he investigations reported Included demonstrations of the pres(Mice 
of such enzyms, and also the results of a .'^tudy of the elTt^‘t of enzyms upon the 
quality of bread when added to the flour before fermentation. The enzyms used 
were diastase, pepsin, trypsin, pancreatin, stcapsin, and rennin, of which 
diastase and trypsin are known to occur in flour. 

The conclusion is reached that the pruteiKilastlc “enzyms may be greatly 
stimulated while still in the wheat; in fact, they increase to the extent that 
bread can no longer be made from the flour. However, when used iu small 
proportions they act beneficially to the baking, and esi)ecially is this true with 
flour from a new crop that has not aged. We have shown that so small an 
amount as 0.02 per cent will completely ruin a dough, while the use of 0.001 
per cent acts as an improver and shows a saving in yeast. It may he en- 
tirely possible that a slight increase of enzyms is the responsible factor be- 
tween the difference in baking qualities of old and new wheat flour. . , , In 
some previous work, using new flour, quite an improvement was shown by using 
a mixture of trypsin and diastase, also by the addition of malted flour. 

Digestibility of germinated beans, D. M. Adkins {Biochem. Jour., 14 {1920), 
No. S, pp. 6S7-B41 ). — A study in vitro of the digestibility of the proteins of 
three varieties of beans, ungerminated and germinated, is reported. 

In a series of 29 experiments the increase in nitrogen digestibility of the 
germinated over the ungenninated beans varied from 15.3 per cent when the 
beans were germinated rapidly to 4.3 per cent on slow germination. Drying the 
germinated beans even partially again decreased their digestibility, the increase 
in nitrogen digestibility of dried germinated beans over ungenninated varying 
from 7.8 to 1.2 per cent, according to the rapidity with which drying occurred. 

Peppers {V. B, Dept. Agr., Dept, Circ, 100 {1921), pp. 10, figs. 4 ), — ^This cir- 
cular, which has been prepared for girls’ club work with Spanish peppers, con- 
sists of instructions by W. W. Tra’cy, of the Bureau of Plant Industry, on grow- 
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ing pepper plants, followed by directions for canning pei^rs, recipes for stuffed 
pepper mango, Dixie relish, and B. S. (Banner of Spain) chutney, and suggestions 
for the use of fresh and canned peppers. 

Food value of candy (California 8ta. Rpi, pp. 70, 71). — ^The composi- 
tion and fuel value of 10 varieties of candy as calculated by M. E. Jaffa from 
moisture determinations and formulas for the different varieties as submitted by 
the manufacturer are reported. The lowest fuel value i^er pound was 1,550 
calories for marshmallows and the highest 2,158 for peanut brittle. 

Nutritional worth of ripe olives, M. E. Jaffa (Calif. State Bd, Health Mo. 
Bui., 16 (1920), No. 3, pp. 51, 52). — ^Proni a summary of data and a discussion of 
available information, the author concludes that the ripe, or mature, olive is a 
valuable, palatable, and easily digestible form of food, and should be considered 
a food and not a food accessory or condiment. 

[Olive investigations] (California Sta. Rpt. 1920, pp. 48^ 48). — This rexjort, 
continuing previous work (E. S. R., 42, p. 805), deals principally with investi- 
gations conducted by W. V. Cruess to insure against the occurrence of BaoiUus 
hotulinus in canned olives. 

It was found that Mission olives withstand temperatures up to 250® P. for 
80 minutes and Manzanillo and Sevlllano varieties up to 240® for the same 
length of time without serious Injury to quality. At high temperatures olives 
which have been given a light lye treatment in pickling develop a bitter flavor, 
while those which have been given a more severe lye treatment do not develop 
this flavor. Any scorched flavor caused by high temperatures is said to diminish 
rapidly during storage. The higher the salt concentration of the brine the less 
is the flavor injured by high temperatures. The maximum concentration of 
brine which does not cause the olives to taste too salty (6 per cent ) is, however, 
below the concentration sufliclent to prevent growth of B. hotulinus. Olives 
canned in brines of various degrees of acidity proved unsatisfactory in the case 
of citric and acetic acids in 0.3 per cent concentration, but lactic acid up to 0.5 
per cent gave a fairly gocnl product. A tendency to bleach was noted in some but 
not all olives sterilized at 250®. 

The necessity of sterilizing olives at a temperature of from 240 to 250® was 
Indicated by experiments performed by Beresford and Mead, who found that 
olives from commercial plants w’hlch heat the canned fruit to from 190 to 212® 
usually contain living organisms of spore-bearing types. Olives sterilized at 
from 240 to 250® were in most cases free from living organisms. 

Olive pickling and sterilizing experiments, W, V. Ckuess (Calif. State Bd. 
Health Mo. Bui., 16 (1920), No. 3, pp. 45‘-50, figs. 2). — From the experimental 
data reported, the author concludes that “standing solutions containing more 
salt than has in the past been customary should be employed for shipping and 
storing unpickled olivea 

“ The pickling process should be as rapid as Is compatible with the production 
of satisfactory pickled fruit. Frequent or continuous aeration of the liquids 
used in pickling is desirable. Long storage of tbe pickled fruit in dilute brines 
is very undesirable and Is unnecessary. 

“A temperature of 240® F. for 40 minutes did not materially injure the quality 
of ripe olives of the Mission, Manzanillo, and Sevlllano varieties. All samples 
examined after processing at 240® F. for 30 minutes or at 250® F. for 15 minutes 
were sterile.” 

Scientific methods of processing and packing the California ripe olive, 
F. SiMMONDs (CaUf. State Bd. Health Mo. Bui., 16 (1920), No. 3, pp. 40-44, figs. 
4).— The stage of rii>eness, processing, canning equipment, canning procedure, 
sterilization, and other questions are discussed in r^ation to commercial 
practice. 
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The distribntiott of the 8}>ore8 of Bacillus botulinns in nature [its rela^ 
tion to the contamination of fruits and vegetables and to canning], K. F. 
Mkte» and J. 0. Geigkb (Pub. Health Rpts, [17. S'.], S6 (1921), Ho. i, pp. ^).*— 
This paper summarizes information regarding the relative frequency and dis- 
tribution of botulism in California, including outbreaks with fowls and horses 
as well as with man. 

It appears that, so far as the Pacific coast is concerned, a tendency to a 
distinct centralization Is noted. The occurrence of botulism cases is not con- 
fined to certain districts or counties, but may, in a manner characteristic for 
soil-borne Infections, be n^stricted to certain streets or sections of a city or 
village. . . . Not Infrequently forage poisoning cases in horses antedated the 
observation of human or bird eases. In some of these localities the spores of 
B. hotulinuH have demonstrated in decomposed hay, straw, or similar 
material which served as food for the horses. 

“ Outbreaks among chickens or barnyard birds are always closely connected 
with the feeding of spoiled vegetables or food, and they are therefore not 
infrequently associated with human cases. The recognition of the intoxication 
under the collective term of ‘limberneck of chickens* serves sometimes as a 
guide in locating the source of poisoning. One may susi>ect that the soil of 
certain parts of the Pacific coast is or has become polluted with botulism 
spores through the use of manure or other fertilizing material. 

** Peas, beets, radishes, asparagus, carrots, parsnips, and string beans, bought 
in the open market in San Francisco and neighboring towns, revealed by cul- 
tural methods the preseiK-e of B. botiUinus spores. . . . The information thus 
far at hand . . . definitely indicates tliat the spores of B. hotulims may be widely 
distributed In nature in certain localities, and that they may be on vegetables 
or fruits when they are picked or bought In the open market.” 

The prevention of botulism from canned foods, E. C. Dickson (Calif. 
Btute Bd. Health Mo. Bvl., 16 (1920), Ho. 3, pp. 36-38). — The author points out 
that the prevention of botulism “depends not ujH)n curtailing the use of home 
canned or commercially canned foods, but upon the education of those who use 
canned foods as to the possible danger w'hlch may accompany their use and the 
methods for avoiding those dangers, 

“No canned food, or indeed any food, which shows the slightest sign of 
spoilage, whether in appearance or odor, should he served as food, or should 
be tasted to see whether it is good. No canned foods which have not been 
processed at high temiKratures should be served or tasted without having been 
thoroughly cooked after they are removecl from the container ; this Is especially 
applicable to vegetables of the types which are frequently served as salads.’* 

Aiumonia excretion, amino acid excretion, and the alkaline tide in 
Singapore, J. A. Campbelt. (Bioedi&ffi. Jour., H (1920), Ho. 5, pp. 603-61 Affs. 
3). — Studies on the nitrogen metabolism in Singapore previously noted <E. S. 
H., 43, p. 65) have been extended to include determinations of the hourly 
variations in ammonia excretion and their significance, together with observa- 
tions on the excretion of amino acids and the reaction of the urine. 

The hourly excretion of ammonia, both in subjects excreting a normal amount 
and also in those excreting larger amounts, was found to vary widely with the 
same subject, any subject being likely to show an increase lasting from one to 
several days. The ammonia excretion varied Inversely as the acidity of the 
stomach and directly as the acidity or inversely as tlie alkalinity of the unne. 
The largest daily amounts of ammonia noted in all subjects were excreted by 
the individuals most exposed to the effects of the climate, thus indicating that 
the dlmate is responsible fbr a Certain degree of acidosis. 
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Other pointH noted were the general occurrence of well-marked alkaline tides 
three hours after any meal, the direct variation of the volume of urine with 
acidity, a high total acidity in many cases, and a direct variation of tlie amino 
acids of the urine with the total nitrogen. 

The nomenclature of the so-called accessory food factors (vitamins) , 
J. O. Dbummond {BiochmL Jour,, {1920), No, 5, p. 600), — ^The author sug- 
gests that in place of the rather cumbersome terms fat-soluble A, water-soluble 
B, and water-soluble 0, these substances be spoken of as vitamin A, B, and C, 
respectively. 

On the relation of the iipochrome pigments to the fat-soluble accessory 
food factor, O. Kosenhkim and J. G. Dbummond {Lancet [London], 1920, /, 
No, 16, pp, 862-864). — This discussion of the relation of the Iipochrome pigments 
to fat-soluble A is based upon experimental evidence obtained by tlie authors 
and quoted from the literature. 

The work of Palmer and Kckles on the occurrence of lipochromes In the 
aiiiinal body (B. S. U., 31, p. 273) is reviewed briefly, and attention is called 
to the correlation between tlu* distribution of fat-soluble A and the lipochromes. 
The failure of lipochromes to serve as sources of fat-soluble A as previously 
noted by Drummond (E. S. 11., 41, p. 550) is considered to Justify the conclu- 
sion that the Iipochrome pigments and fat-soluble A ore not identical but not to 
refute the theory of a close relationship between them. In substantiation of 
this tla>ory reference is made to tlie similar properties of both in existing in 
the form of a complex insoluble in the usual fat solveiitKS until broken down by 
alcohol, and to the work of Steenboek and Boutwell on the relation of yellow 
pigments to the fat-soluble vitamin (E. S. R., 42, p. 4(51). 

The recent papers by Palmer and Kempster on the relation of plant caroti- 
nolds to growth, fecundity, and reproduction of fowls (E. S. R., 44, p. 69) are 
discussed, and exception is taken to the assumption of these authors that pig’s 
liver used in some of their experiments is free from Iipochrome pigments. The 
authors state that they have found in liver tissue carotin and xaiitho])hyll, and 
in addition a substaiuje which gives certain reactions similar to those given by 
lipochromes, but which is not Identical with any known member of this class. 
The opinion is advanced that the supplement of liver was actually providing the 
lacking pigment substance, and that consequently the results obtained support 
the idea that substances closely related to lipochromes are of importance in 
nutrition. 

Researches on the fat-soluble accessory substance, TII-V {Biorhem, Jour,, 
14 {192Q), No, 5, pp, 661-677, figs. 4). — In continuation of the researches on 
vitamin A (E. S. R., 41, p. 559) three papers are presented. 

in. TechfHgue for carryi/ng out feeding tests for vitamin A {fat-sohihle A), 
J. C. Drummond and K. H. Coward (pp. 661-4564). — ^The authors are of the 
opinion that discrepancies in the quantitative results reported by various 
workers in studies of vitamin A are due in large part to the very different types 
of dietaries used in various laboratories and to the size and age of the experi- 
mental animal, exi)erience having shown that the amount of vitamin that must 
be supplied to a rat in order to restore growth which has been inhibited on a 
defleieut basal diet is Inversely proportional to the weight and age of the 
animal. 

Certain improvements in the technique of the feeding experiments described 
in the second paper of this series are described. The basal ration as modlfled 
consists of purifled caseinogen 18, purified rice starch 52, refined vegetable OH 
(usually cotton seed) 15, yeast extract 5, orange Juice 5, and salt mixture 5 
parts. The rice starch is used in place of wheat starch, as it has been found to 
be almost devoid of A in the crude state and thus more readily purifled than 
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wheat starch. On this ration small rats of 50 to 70 gm. weight should show 
only slight initial growth, becoming stationary after a week or two. All sub- 
stances to be examined for A are tested on rats, the growth of which has been 
suspended for from 10 to 14 days and which do not weigh nion' than from 80 to 
120 gm. The substance is best t^^ted by administering a definite weight 
dJre<*tly to the animal before the day’s ration of the basal food is given, 

IV. Nuts a>s a souwc of vitamin A, K. It. Coward ami .1. (\ Driinnnond (pp. 
665-667). — Brazil nuts, Barcelona nuts, peanuts, walnuts, almonds, and butter- 
nuts tested by the method note<i above were found to possess a relatively low 
value as sourc*es of vitamin A, although rich in fats. None of the 18 rats used 
as experimental animals increased perceptibly in weiglit during the 82 <Iays of 
the experiment in which 1 gm. of the nut was fed daily. Five of the rats de- 
veloped a bad form of the characteristic eye disease associated with lack of A. 

Tla‘ nuts were also tested for carotin and xaiithophyll. In no case was more 
tlian a mere trace of pigment found, and this failed to give characteristic* lipo- 
chroine rein*tions. 

“ Tb(*se n^sults furnish additional evidence for the theory that vitamin A is 
fonned in the ureeii iiart of the living plant and is not stored to any appreciable 
extent as sndi in the seed and other resting tis.sues.” 

V. The 7nitri1ire l aluc of animal and lafnda hie oils and fats considered Ui 
relation to iheir c(dm\ J. C. Drummond and K. H. (\)ward (pp, 6GS”677). — In 
view of the reecait discussion <‘onct‘ruing the possible relatlonshlj) between 
vitamin A and yellow coloring pigments, a large number of animal and Vi*getable 
oils were tested both for the presence of vitamin A and for the presence and 
nature of tlie accompanying pigments. 

The l)iitter li*sted included samples of the darkest and palest butters from a 
butter-making contest, a sami>Je of average color, and also samples made from 
cream from a cow after 1 and 2 weeks, res]>ecti>ely, on a winter fetni of man- 
golds, hay, and cottonseed cake, and after 2 weeks on pasture. Of the last 
three samples tlie one representing 2 weeks of winter fin^d was of tlie lighh*st 
ador. The feeiiing exiieriinents were conducted on rats, as described in the 
third paper of the series, 8 per cent of butter being substituted for the larger 
amount of hard<*ned fat in the basal ration. 

The five Ksainples of butter prov(*d to be of approximately the same value as 
regards vitamin A, with the exception of the 2 weeks’ ndnter feed sample, whicli 
was of slightly lower value. The figures rei^resentlng the amount of pigments 
presemt, as derived from colorimetric estimations made upon the imsai)ni]ifiai>le 
fraction from 10 gm. of the oil varied, however, from ,80 in tlie case of highly 
colored sa tuples to 2.5 in the winter ft*ed sample. ’iVo sampk*s of horse fat, 
one from a stable-ftnl and the other from a grass-fed animal, had practically the 
same value as regards vitamin A, from 6-7 and 6-8, based on average butter as 
10, while the amount of pigment in tlie latter was 65 times that of the former. 
Dog-body fat, mutton fat, and perinephritlc pig fat Inal appreciable amounts of 
A but no pigment. A very dark sample of palm oil bad a vitamin A value of 
a-4, a bright yellow sample of corn oil 2-6, and an average sample of cottonseed 
oil 1. The sample of palm oil was nearly twice as rich in pigment as was the 
corn oil. 

The authors conclude that while as a class the animal fats possess a growth- 
promoting power superior to tliat of the vegetable oils, no hard and fast line 
can be drawn between them. The results reported are also thought to indicate 
that the frequent association of vitamin A with pigments of the lipoohronie class 
must be regarded as accidental. 

A comparison of the Iniluencb of secretin and the antinenritic Titamin 
on pancreatic secretion and bile flow, 0. Voeqtlin and 0. N. Myebs {Jour, 



766 


BXPBKIMENT STATIOK BEOOBD. 


IVoh 44 


Pharmacol and Ewpt, Ther,, IS (1919), No, 4, pp, 801-^iS, figs, 8 ), — In this 
paper the authors present evidence which suggests that possibly the antineu- 
ritic vitamin and secretin are identical. 

Purified yeast extracts showing activity in relieving antineuritic symptoms 
of pigeons caused an increase in pancreatic secretion and bile flow when injected 
intravenously into dogs, wliile a yeast extract which had lost its curative powers 
failed to stimulate pancreatic secretion and bile flow, although it still pos- 
sessed depressor action upon blood pressure. Secretin solutions obtained 
from the duodenum of hogs were able to relieve, temporarily at least, the 
neurltlc symptoms of pigeons. It is also pointed out that secretion and the anti- 
neuritic vitamin resemble each other in that both are found in the same frac- 
tions, both lose their activity on chemical purifloation, and both are absorbed 
by Lloyd’s reagent and can be recovered from that agent by suitable treatment 
with alkali. 

Note on scurvy in pigs, R. H. A, Pijmmeb (Biochem, Jour.^ IJf {1920) ^ No, 5, 
pp, 51f0, 571 ). — ^The author reports typical cases of scurvy in four young pigs 
which hud been fed entirely on cooked ft>od, a mash composed of meal, sharps, 
and turnips. On changing to the same diet in 1h(^ raw state, supplemented by 
an increase in the fresh turnip ration, return to health with renewed growth 
took place. 

ANDIAI PEODTJCTION. 


Correlation and causation, S. Weight {Jour, Agr, Research [U, 20 

{1921) f No. 7, pp. 557-^85, figs. 10 ), — ^The author points out that the coefficient 
of correlation and ihe correlation ratio are purely descriptive statistical de* 
terminations and imply nothing as to the relationship between the corre- 
lated variables. How^ever, in many cases there are experimental or other 
grounds for assuming that variations in certain of the quantities measured are 
due wholly (►r in part to variations in other measurable quantities. The 
main purpose of this paper is to present a method whereby the relative im- 
portance of the different causes of variation can be estimated, provided there 
are a sufficient number of pairs of causes, pairs of effects, and pairs of cause 
and effect whose correlation can be determined. 

If M and N are two correlated causes completely determining by their sum 
an effect A, 11 is known that the relationship between the standard deviations 
(<r) of tlie three variables may be expressed hj the equation: 



where is the coefficient of correlation between M and N, The author calls 
the three quantities to the left of this equation the coefficients of de- 
termination of X and assigns them the symbols dx.M» respec- 

tively. In general dx*A is the fraction of the total variation (mean square 
deviation) of X that is due to A exclusively, and dx-In i® fraction due to 
the effect of A and B acting jointly. The sum of the d^s is always unity. 

Closely related to the coefficient of determination is another function, the 
path coefficient, w^hose ty{>e symbol is Px-a* measures the direct influence of 
A on X, and is so named because in diagrams the connection between the two 
can be represented as a line or path. In the special case of two correlated 
causes, 

Px*M“*Vdx«M ftud dx.im^^PX'vPx-arifK* 

The path coefficient shows a number of formal resemblances to the coefficient 
of correlation. 
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If two effects, X and r, are completely determined by the correlated causes 
M and N, it is shown that 

J'xy*='Px*MPy-M4'Px-M^MNPY-N+Px-N?>T.N*fPx-N?‘MN7>Y.M» 

and if X and Y have the uncorrelatod causes A, B, C, etc., in common 

»"xy=Px-A;>Y.A-f'Px-B?>Y*B+Px-CPy.C-}- * •* * 

Since path correlations may he nejjative, these er|uations show that two quanti- 
ties may be entirely uncorrclated and yet be completely determined by the same 
set of conditions. In the case of two proximate (*auses, M and each deter- 
mined in part by a more remote cause B not eorrelatcd with other remote 
causes, their path coefficients are connected by the relationship 


px*jj=Px mPm'B+Px-nPn^B' 

The equations noted are sufficient for the analysis of the simpler forms of 
causation. Indications of how to treat cases of nonadditive causes and sug- 
gestions for expressing correlation in terms of determination are included. 

As a simple illustration of the method, the author cites data on the birth 
weight of guinea pigs collected in the (‘oiirse of his breeding experiments in 
the Bureau of Animal Industry, U. S. Department of Agriculture. Using only 
three co(*fficienls of correlation, viz, between birth weight and length of gesta- 
tion period, betwewi birth weight and size of litter, and between gestation 
period and size of litter, it was found that variations in tlie rate of prenatal 
growth are responsible for 74.42 per cent of the variation (mean square devia- 
tion) of the birth weight, and variations in the length of gestation are respon- 
sible for IG.-fJO per cent. Vaiiations in size of littei' produce 35.3 per cent of the 
variation in prenatal growth, 19,75 per cent of th<' variation In duration of 
pregnancy, and 43,27 per cent of the variation in birtli weight. Unknown 
causes not correlated 'with litter size and affecting growth alone produce 48.15 
per cent of the variation in birth weight, and unknown causes, inffuencing 
g<‘Slation jieriod but independent of Utter size produce 8.58 per cent of this 
variation. Tlu^e results were secured without the necessity of making any 
ussmiiption as to the nature of the prenatal growth curve or the causes other 
than litter size which afTe<*t preuatal growth and the length of gestation. 

As a more elaborate illustration, the author analyzes the factors causing 
transpiration in plants, using the data collected by Briggs and Shantz (E. 8. K., 
36, p. 225). 

Inheritance of syndactylism, black, and dilution in swine, J. A. Dett^ef- 
SEN and W. J. Cabmichael (Jour, Agr, Research [U, /8.], 20 (1921), No, 8, pp, 
595-(i04, pi* 1 ). — Six Fi sows of a cross between a black mule- foot boar and 
Duroc-Jersey sows were acquired by the Illinois Experiment Station and used 
in breeding experiments. 

About 250 Fi individuals were observed on the farm wlit're the cross was made 
and were found to be uniformly syndactylous and self-black. The Fi sows 
mated to a Duroc-Jersey boar produced 8 black mule-foot offspring, 11 black 
cloven-foot, 9 red mule-foot, and 14 red cloven-foot. Further experiments in 
which the offspring were mated together confirmed the inference that mule-foot 
and cloven-foot foim one pair of allelomorphs, black and red another; that 
mule-foot and black are completely dominant to their respective allelomori)hs, 
and that the two factors are indeiJendent of each other and are not sex linked. 
The “ reds ” ranged in color from a typical Duroc-Jersey red through shades of 
yellow to a pale cream whidi was practically a white in the ease of new-born pigs. 
The matings yellow X yellow and 'cream X cream both gave rise to creams, yel- 
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lows, and intense reds, and this leads the authors to the view ** that there is 
an interaction of factors producing intensity of red and that similar somatic 
creams are not necessarily of the same genetic constitution/’ These inhibiting 
factors do not affect black. The cream color resembled the color of Berkshires 
and Chester Whites, even in microscopic appearance. 

Corn stover silage investigations, J. M. Shbbman and S, I. Bechdel (Penn- 
sylvania Si a, Rpt, 1911^ pp. 348-S59). — A brief report of these investigations has 
been noted (E. S. R., 38, p. 270). It was found that the acid-producing 
bacteria, particularly those coagulating milk In cultures, Increased steadily 
during the first 12 weeks after the corn stover was ensiled, whereas the casein- 
digesting bacteria, the alkali formers, and the organisms classified as inert 
disappeared. The fact that experimental stover silage preserved with ether 
continued to undergo acid fermentation, whereas autoclaved stover reinoculated 
with raw silage juice and sealed did not undergo the typical fermentation, is 
cited in support of the cell respiration theory of silage formation. 

Sugar beet top silage, R. B. Neidig (Jour. Agr. Research [U. /S\], (1921)^ 

No, 7, pp. 537-^542). — This is a report of the chemical composition of 10 samples 
of beet-top silage collected by tJie Idaho Experiment Station from farms in 
sugar-beet districts. None of the samples were con8idei*ed of good quality, 
and 7 were graded poor. Dirt formed up to 18 per cent of the material. The 
moisture content varied from 49.5 to 81.5 per cent, the protein from 1.38 to 6.51, 
and the crude fiber from 1.1 to 3.44 per cent. Acidity dettTminations on 7 
samples indicated definitely that the fennentations were different from those 
in corn silage. In only one case was butyric acid absent, and except in this 
and one other vsurnple the amount of lactic acid was distinctly below tlie total of 
the volatile acids. 

Kaolung (California Sta, Rpt. 1920, p. 71). — Kaolung, or grape seed oil meal, 
was found to have the following composition: Water 9, crude protein 12.78, 
fat 6.7, liber 37.05, nitrogen-free extract 31.95, ash 2.52, and tannin 1.25 jier 
cent. It is noted that nearly 40 per cent of the material i.s crude fiber, indi- 
cating in this case mainly the shell of the seed, which has practically no food 
value. 

Record of body measurements of steers, B. O. Severson, P. Gerlatjgh, 
and P. L. BENTiicy (Penmylvania Sta, Rpt. 1917, pp. 29&-316, pis. 5). — Tables 
are presented similar to those previously noted (E. S. K.. 43, p. ,570) giving the 
individual body measurements (22 dimensions) of 60 steers used in experi- 
ments during 1916-17, both at the beginning and at the end of the feeding 
periods. A brief report of the results of the feeding trial has been noted 
(E. S. R., 38, p. 270). 

A statistical study of body weights, gains, and measurements of steers 
during the fattening period, B. O. Severson and P. Geruaugh (Pennsylvania 
Sta. Rpt. 1917, pp. 273-295, pis. id).— The authors pre.sent tables showing the 
correlation between the gain of steers in 140-day feeding trials and the measure- 
ments of individual body dimensions at the beginning of the trial, and also the 
correlation between gain and Increase in girth and the mutual correlations of 
certain other measurements. The data were secured from the feeding experi- 
ments of 1914-^15, 1915-16, and 1916-17, and most of the tables are based upon 
142 steers. 

The coefficient of correlation between Initial heart girth and gain was 0.288, 
between girth in front of hips and gain 0.221, between width at thurls and gain 
0.224, and between length of pelvis and gain 0.271. In each of these cases the 
probable error was 0.053 or 0.054. The correlations were lower in the case of 
the other ineasurenumts, including the width at shoulders, depth of chest, length 
of head, and middle girth. The increases in circumference were more highly- 
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correlated with the gains, particularly the increase in heart ^irth, where the 
correlation was 0.460±0.044. 

Cattle feeding investigations, 1919>20, C. W, McOampbkli. and H. B. 
WiNCHBSTEE (Kamas Sta, Circ. 86 {1921), pp. 11, fig. i). — Most of this circular 
Is a report on a cattle-feeding experiment designed to determine the value of 
a heavy silage ration with little or no corn. There were 3 lots of fonr-yoar-old 
steers that were fed for 130 days and 1 lot of yearlings and 2 lots of calves 
fed 210 days. For purposes of more detailed comparison the records of the 
iirst 120 days of 3 of the lots are also tabulated. The basic ration consisted 
of linseed meal or cottonseed meal (2.5 lbs. per head), cane silage, and alfalfa 
hay. Modlflciitions of this ration and the main results are indicated in the 
following table: 

Utilization of silage by cattle of various ages. 


Lot. 

Initial 

weight 

l>er 

head. 

Feed- 

ing 

rlS. 

Feeding methods 

Final 

weight 

per 

head 

Daily 

gain 

per 

head. 

Consumed per pound of gain j 

Shrink- 

age. 

Dressed 

weight. 

Shelled 

corn. 

Oil 

meal. 

Pane 

silage 

Alfalfa 

hay. 


]M. 

Days. 


Lhs. 

Lhs. 

TM. 

Lbs 

Lbs. 

Lbs. 

Per ct. 

Per d. 

1 

t>R8 

1.30 

Porn last 43 days . . . 

> l,J.% 

1 29 

2.40 

1 95 

33 0 

2 31 

4.0 

57.6 



/ 130 

hlo corn 

« 1,131 

1 11 


2 20 

43 4 

2 09 

0 0 

57.4 

3 

987 

1 120 

. . . .do 

1,209 

1.85 


1 30 

20 1 

1 ()1 




(VIS 

/ 120 

do 

855 

1.82 


1 33 

18 4 

1 fi2 



4 

\ 210 

(^.ori) last 90 days ...... 

i9fil 

1.54 

2 83 

1 00 

16 2 

J 85 

2 9 

55.3 


398 

/ 120 

0 corn 

580 

1.57 


1 r>7 

12 4 

1 82 



5 

1 210 

Coni last 90 da vs 

*745 

1 05 

2 41 

1 54 

8 4 

1 71 

4 5 

6.5.1 

f) 

399 

210 

(^.orn throughout 

*814 

1 98 

4 .54 

1 27 

4.5 

1 40 

3 0 

57.5 


* Sellinp wwght at Kansas City. Time in transit is included in Ihr f«3crl ing period. 


The aged steers were classiiied as killers, the yearlings as feeders, and the 
calves as stockers at the end of the 120 days’ feeding on a “ heavy silage, no 
corn” ration. The additional 00 days’ com feeding caused th(i calves (lot 5) 
to develop into satisfactory baby beef. 

The results from lot 2 (fed like lot 1 but with molasses in place of coni) 
are thought to indicate that molasses compares favorably with corn as a sup- 
pleimmt to silage and alfalfa, but its use is not recommended owing to the 
diflioiilty in handling it in the winter. 

In another experiment 40 steer calves were divided into 2 main groups, 1 fed 
alfalfa hay cut at different stages and the other corn silage or Cfine silage 
with 1 lb. of cottonseed meal per head per day. The experiment lasted 90 
days and the initial weight per steer was about *440 lbs. The calves fed 
alfalfa made an average daily gain of 0.73 lb., and those fed silage gained 1.05 
lbs. per head daily. 

The maintenance of a beef-breeding herd, November 25, 1014, to July 

18, 1917, B. O. Skvebson {Peunsylvffnio Rpt, 1917, pp. 127-^211, pis. S2 ). — 
This is the detailed rejKirt of tlie fourih, fifth, and most of the sixth year of 
a project begun in 1911. Repoi’ts for previous years have been noted (E. 8. R., 
38, p. 69). The data tabulated include the individual w<nght.s and feeding 
records of the 10 Shorthorn and the 10 Angus cows in each lot, the growth 
and feeding records of the heifers, the feed consumption of the steer calves 
fattened, and the feed cost of maintaining the herd bulls. Proximate analyses 
(including in some cases determinations of reducing sugar, pentosans, and 
ammonlacal nitrogen) of the cottonseed meal, linseed meal, and corn silage fed 
are also given. 

Corn silage as the sole roughage, for the breeding cows was found to be 
entirely satisfactory during the three winters. Only 3 calves were lost out of 
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the 59 dropped. Cottonseed meal was fed to the Angus cows during these 
winters and linseed meal to the Shorthorns, but no practical difference In the 
value of the two feeds was observed. The Shorthorn cows averaged a loss In 
weight of 30 lbs. per head during the tliree winters and the Angus cows a loss 
of about 8 lbs. The calf crop was 57 per cent in the case of the Shorthorns 
and 78 per cent in the case of the Angus. The Shorthorns averaged 63.9 lbs. 
of silage per day during the winters and the Angus cows 65,6 lbs. During the 
fourth and fifth summers the Shorthorns averaged 67 lbs. gain and the Angus 
cows 73 lbs. The 23 Shorthorn calves averaged 74.55 lbs. at birth and the 36 
Angus 72.48 lbs. 

Studies in veal production, S. I. Bechdel (Pennsylvania ^ta. Rpt. 1917, pp. 
557-5^7, pis* 5). — ^An exi)eriment in feeding veal calves Is reported. Eleven 
were fed on whole milk alone, 30 received proprietary calf meals ns a partial 
substitute for w'hole milk, and 4 received skim milk and a grain mixture. The 
feed consumption and the detailed slaughter records of the Individual calves 
are tabulated. 

There was considerable variation in the feeding period. The whole-milk 
calves were fed for an average of 53 days, made a daily gain of 1.85 lbs. per 
head, and required 9.4 lbs. of milk per pound of gain. The average feeding 
period of the remaining calves was 63 days, including 32 days on whole milk, 
and the daily gain averaged 0.03 lb. The calves receiving the milk substitutes 
made inferior veal, bringing only 5.56 cts. per pound, whereas the price received 
for the whole-milk calves averaged 9.74 cts. per iwund. As a result, it is con- 
sidered Inadvisable to fet'd veal calves on anything except whole milk. 

A study in crossbreeding Delaine Merino ewes with mutton rams and 
crossbred rams of the Fi generation, B. O. Seveuson { Penn sylra via Sta* Rpt, 
1917y pp. 212-208, pis, 21), — This is the detailed report of the weights, feed 
consumption, and wool production of the ewes and lambs during the first two 
years of a crossbreeding experiment begun in November, 3915. A summary 
of the results of the first four years has been noted from Bulletin 163 (E. S. R., 
44, p. 72). 

Pasturing sheep [at the Huntley, Mont., Reclamation Project Experi- 
ment Farm], D. Hansen (XJ, <8. Dept, Ayr,, Dept. Circ. tlf7 (1921), pp. 23, 24, 
fig. 1). — The usual sheep pasturing test (E. S. U., 43, p. 465) was modified in 
3919 by using a different pasture, a 1.4-acre plat of white clovc'r and blue gra.ss. 
During the 146 days of the grazing season an acre of this pasture carried an 
average of 5 ewes and 9 lambs. The ewes gained 96 lbs. and the lambs 424 
lbs. per acre. 

Experiment on fattening lambs for market, B. O. Se\"eiison (Pennsyl- 
vania Sta, Rpt, 1917, pp. 269^4). — ^Three lots of 10 wether lambs averaging 
about 64 lbs. in weight were fed for 56 days beginning October 2, 1936. All 
rec*elved a ration of 1,55 lbs, of a grain mixture (corn and Unseed meal, 4:1). 
Lot 1 received mixed hay twice a day, lot 3 mixed hay in the morning and corn 
silage in the evening, and lot 2 received in the evening half as nnich silage 
as was consumed by lot 3, together with mixed hay morning and evening. 
Lot 1 gained 18,5 lbs. per head during the feeding period, lot 2 18.15, and lot 3 
20.85 lbs. The gains in lot 1 were more variable than in the other lots, and 
from an Inspection of the Individual growth records It was found that the 
lighter-weight lambs did not grow as much as the lambs of similar weight fed 
the silage rations. 

[Hwine feeding at the Huntley, Mont., Reclamation Project Experiment 
Farm], D. Hansen and R. E. Gong web (U, S, Dept, Agr., Dept. Circ. 147 
(1921), pp, 1S-2S, figs, 2), — Records of the utpization by hogs of the crops In 
irrigated rotations in 1919 and the results of several swine-fading experiments 
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involving the use of barley are reported. The experiments follow the general 
plan of those reported for previous years (E. S. H., 43, p. 405), and the past 
results in the long-term experiments are also summarized. 

Duroc- Jerseys were used in the feeding experiments. In a 28-day experiment, 
beginning July 7, 50 fall pigs previously on alfalfa pasture were divided into 
0 lots, 4 of which were fed in the dry lot. A comparison between corn and 
barley when supplemented with skim milk, afforded by lots 1 and 2, showed 
that 0.94 lb. of corn was equal to 1 lb. of barley. With the barley and skim 
milk ration there was produced 1.74 lbs. of gain per head daily, and with the 
corn and skim milk ration 1.68 lbs. Lot 3 fed barley and tankage (10:1) 
gained at the rate of 1.54 lbs. a day and required 4.32 lbs. of concentrates per 
pound of gain. Lot 4 fed barley alone made a gain of 1.44 lbs. per day and 
required 4.46 lbs. of grain per pound of gain. Lots 5 and 6 were continued 
on alfalfa pasture, but were not exactly comparable with the others, as the 
pigs were undersized. Lot 5 refuel ved barley as a supplement, made a gain of 
1.16 lbs. per head daily, and required 4.65 lbs. of grain per pound of gain. 
Lot 6 received barley and tankage (10:1), gained 1.13 lbs. per day, and 
required 4.84 lbs. of concentrates per pound of gain — a result thought to indi- 
cate that tankage is unnecessary with a ration of barley when the pigs have 
access to alfalfa pasture. 

In an exi>eri incut begun Ma> 15, 2 lots of 11 hogs each were kept on 
quarter-acre plats of alfalfa for 35 days. Lot 1. fed barley, gained at the rate 
of 1.26 lbs. per head daily and lot 2. fed corn, gained 1.50 lbs. The former 
consumed 4.59 lbs, of grain and the latter 3.51 lbs. per pound of gain. 

In a comparison between corn and barley for brood sows with suckling pigs 
it was found that both in the dry lot and on alfalfa pasture the barley ration 
seemed to maintain a more uniform weight in the sows and produced cheaper 
growth of the pigs. 

The usual test of spring pigs on alfalfa pasture was augmented by a study 
of barley rations in addition to com. Eight lots of 8 pigs each were placed 
on pasture on June 17 for a period of 99 days. At the end of the feeding period 
6 representative T)ig.s from each lot were fed in dry lot until they reached u 
marketable weight. The methods of feeding and the main results are given in 
the following table : 


Results of a 90~day test of alfalfa pasture with spring pigs, followed hy a drjf^ 
lot firdshmg period on barley and tankage (10:1) and alfalfa hay. 


Lot 

num- 

ber. 

Grain ration on pasture. 

Ini- 

tial 

weight 

per 

head 

Gain on 
pasture. 

Weight 

at 

start 

in 

dry 

lot. 

Fin- 

ish- 

ing 

pe- 

riod. 

Dally 

gain 

in 

dry 

lot. 

Final 

weight 

per 

bead. 

• 

Grain fed per 
pound of gam. 

Per 

day 

per 

head. 

Per 

acre. 

Pas- 

ture 

pe- 

riod. 

rH. 

En- 

tire 

ex- 

peri- 

ment. 





Lbs. 

Lbs. 

Us. 

Lbs. 

Days. 

Lbs. 

Lbs. 

Lb.r. 

Lbs. 

Lbs. 

7 

None 

40.6 

0.128 

1202 

66.7 

105 

1.36 

200.0 


5,33 

4.89 

1 

Corn,* 1 per cent 

40.1 

.236 

748 

6&7 

86 

1.33 

181.7 

2.18 

5.17 

4.66 

2 

Corn,* 2 per cent 

40.6 

.313 

992 

78.2 

73 

1. 48 

1H6.6 

3.64 

5. 10 

4.75 

3 

Com,* 3 per cent 

40.2 

i .693 

2,196 

103.7 

62 

1. 49 

196.2 

3.00 

5.01 1 

4.15 

i 


40.1 

1.001 

3.172 

133.0 

41 

1.60 

198.5 

3.23 

4,90 1 

3.90 

5 

Barley, 1 percent 

41.0 

.192 

*608 

66.8 

78 

; 1.50 

182.7 

2.63 

5.37 

4.98 

6 

Barley, 2 per cent 

40.8 

.314 

996 

70.0 

76 

1 1.37 

174.0 

3.41 

5.31 

4.87 

8 

Barley, 3 per cent 

40.6 

.499 

1,580 

98.6 

1 

66 

1 

1.09 

193.3 

3.66 

6.12 

4.62 


^ Sbcteezi pl» to acre In lot 7; in other lots 32 to acre, 

* Barley replacedl com alter 66 days ol pasture . 

• Paatare not divided, while the other plats were. 

50157 "*— 21 ^ 6 
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A quarter-acre plat of alfalfa In €»ach of two rotations furnished pasture for 
6 fall pigs and 8 spring pigs In succession, the pigs being fed a 2 per cent corn 
ration. In rotation 67 the pasture lasted 159 days, the gains per acre were 
2,476 lbs., the average <laily gain per head was 0.57 lb., and 2.99 lbs. of grain 
were required for a pound of gain. In rotation 69 the grazing lasted 161 days* 
the total gain was 2,096 lbs. per acre, the <lally gain pt*r pig was 0.48 lb., and the 
grain consumed per pound of gain w^as 3.43 lbs. 

In the hogging-off tests with spring pigs after the pasture season, a quarter 
acre of mature corn in rotation 67 supported 4 pigs for 27 days in the fall, 
producing pork at the rate of 24.1 lbs. per acre per day. On the basis of an 
estimated yield of 55 bu. of corn to an acre, 4.1 lbs. of grain were con.sumed per 
pound of gain. In rotation 69 a quarter-acre plat that had been seeded to 
Dwarf Essex rape in July supported 4 pigs from the alfalfa pasture for 29 days 
in the fall anti produced pork at the rate of 48.06 lbs. per acre pt^r day. The 
estimated yield of corn was 60 bu. an acre, and on this basis 2.41 lbs. of grain 
were consumed per pound of gain. When these results are averaged with those 
of previous years th(‘re appears a slight advantage in favor of the com and 
rai)e. 

In anotlur expt^riment it was shown that the feeding of tankage to hogs In 
a cornfield was of no value in increasing the rate of giiin or in reducing corn 
consumption per unit gain. 

Full and limited fe<3ding of fall pig.s, W. L. Hobtnson {Ohio Mo, Bui, 
5 (1920), No, il-12, pp, 274-2S0, figs. .5). — The author reports three experiments 
in wldch full feeding of hogs In the dry lot was com])ared with limited feed. 

In the first experiiiieiif u lot of hogs averaging 53.5 lbs, in w(‘ight was self- 
fed on corn and tankage for 14 weeks and attained a weight of 205.7 lbs. 
Another lot with an average Initial weight of 45.2 lbs. was given a llmilod feed 
of corn and tankage (9:1) and free access to alfalfa hay. In the 14 weeks 
they attaiiK^ a weight of 103.5 lbs. per head. The second experiment began 
December 14, 1917, and continued for 21 M'eeks. The initial weights were about 
36 lbs. The pigs fed corn and tankage in a self-feeder weighed 194.3 lbs. at 
the end of the experiment. Those fed a 3 per cent ration of corn and tankage 
(9:1) weighed 150,3 lbs. and those fed a 2 per cent ration of com and tankage 
plus alfalfa hay ad libitum reached the weight of i::I7.2 lbs. The third experi- 
ment was begun December 17, 1919, and continued 25 weeks. The average 
Initial weight was about 44 lbs., and all the lots were hand-fed. The pigs on 
full feed of corn and tankage averaged 256.1 lbs. at the end of the trial. Those 
on a medium feed with alfalfa in addition weighed 171.7 lbs., and those on a 
light feed with alfalfa weighed 121.7 lbs. 

Averaging the three experiments, it w’as found that the pigs on a full feed 
required 161 days to attain the market weight of 200 lbs. The average daily 
gain was 1.24 lbs. per head, and 3.7 lbs. of corn and 0.3 lb. of tankage were 
required per pound of gain. In each experiment the hogs that had a limited 
feed in the dry lot were continued on clover pasture (in one case for a short 
time on blue grass pasture) until they reached the weight of 200 lbs., receiving 
in each case the grain ration previously fed. On the average 279 days were 
required for the animals to attain a weight of 200 lbs. They made an average 
dally gain of 0.72 lb. and required 3.3 lbs. of com, 0.24 lb. of tankage, and 0.99 
lb. of alfalfa hay i>er pound of gain. In 1920 some of the hogs that had been 
fed on limited rations were given a full feed while on pasture. These attained 
the required weight in 253 days, made an average dally gain of 0.79 lb., and 
consumed 3.5 lbs. of corn, 0.27 lb. of tankage, and 1 lb. of alfalfa hay per pound 
of gain. 
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Taking into account the prolongation of the feeding period required when 
limited rations are used In feeding fall pigs and the consequent increase in 
overhead charges, labor, interest on Investment, and risk, the author concludes 
that a full feed during the winter would in general be more economical. 

Improving the quality of peanut-fed hogs by finishing in dry lot on corn 
and tankage; corn and cottonseed meal; corn and velvet beans, G. S. Tem- 
pleton {Alal>ama^ CoL Sta, Bui. 213 (1920) ^ pp. 81-96). — ^Three feeding experi- 
ments are reported. In each a group of hogs were pastured on peanuts for 8 
weeks, then most or all were transferred to the dry lot. 

In the 1917 experiments 60 hogs were pastured: and at the end of the grazing 
period they weighed 165 lbs. per head. They were divided into 4 lots, 3 of 
which were fed in the dry lot for 35 days. Lot 1 received corn and meat meal 
in a self-feeder for 2 weeks and corn and cottonseed meal (2;1> thereafter, 
and made n total gain of 47 lbs. per hog. The average melting point of the lard 
was 40.1° C. Lot 3 received corn and meat meal in a self-feeder for the entire 
period and made a total gain of 52.8 lbs. per head. Tlio melting points of the 
lard averaged 38.24°. Lot 2 received corn and velvet beans (4.1) made a 
gain of 35.2 lbs. and produced lard which melted at 35.64°. The fourth lot was 
continued on peanut pasture and in the 5 weeks gained 35.8 lbs. per hog and 
produced oily carcasses with lard melting at 30.85°. 

The 1918 oxp('riment was made with 2 lots of hogs weighing about 156 lbs. 
at the end of the pasture trial. (>nc lot was ferl corn and tankage (60 p(‘r cent 
protein) and the other corn and a proprietary t>og fml containing 40 per cent 
protein. Substautuilly tlie same gains were made by each lot, viz, about 75 
lbs. per head in the 44 days of the test. The carcasses were ('lassitied as 
medium firm. The 1019 experiment was a duplicate of this, in which the 2 lots 
of bogs (1.50 lbs, per head) were fed 38 days. The tankage-fed hogs gained 
nearly 80 lbs. per bead, while the other lot gained about 71.5 lbs. The Inrd 
of the tankage-fed hogs melted at 11.65°, and that of the hogs fed the proprie- 
tary feed melted at 40.1°. 

[Soft pork investigations], .1. 0. Gbimbs (Alabama Col Sta. lipt. 1920, pp. 
27, ^8). — To stiKly the influence of pe.anut feeding on the carcasses and the lard, 
6 lots of hogs were fed in Alabama for 101 days beginning IMarch 20, 1920, and 
then shipped to the U. S. Experimental Farm at Beltsville, i\bl., where, aft(*r 
slaughter, the carcasses were graded and determinations made on the fat, with 
the following results. 

Inflnenee of peanut feeding (101 days) on careasses wnd fat of hoffs. 




Hogs 

fed. 

Carcasses classified as - 

Melting point 

lodin number. 

Lot. 

Feeds offered. 

Firm. 

Me- 

dium. 

Soft. 

Loaf 

fat 

Pack 

fat 

Leaf 

fat 

Pack 

fat. 

t 

CJom, tankage (8:1 ) 

6 

3 

2 


or. 

42.1 

oc 

.37. .3 

56. 0.5 

61.66 

2.... 

Com, peanut iineal (7:1) 

6 

4 

2 


40. i 

.36. 3 

56 69 

63.21 

3 

Corn, peanut meal (2:1) 

6 

2 

3 


41.0 

34.9 

.58.40 

66.19 

4 

Com, peanut meal (1:1) 

6 

3 

2 


40.2 

36.3 

61.98 

66.49 

5 

Coro, peanut meal (free choice) 
Whole Spanish peanuts 

6 

2 

3 


37 6 

32.3 

58. 10 

66,09 

6,... 

1 3 


3 

30.8 

25.1 

79.63 j 

81.52 








Feeding work horses, W. E. Cakboll (Utah ^^ta. Circ. J^S (1920), pp. IS, ftg* 
i).*— This consists of practical suggestions for the economical feeding of farm 
horses. 
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Bevelopinis an American utility horse, J. O. Williams (U, 8, DepU Apr,, 
Dept, Cir(K J53 (1921), pp, 22, figs, 18). — ^Thls is an account ot the progress ot a 
horse-breeding project begun in 1904 in cooperation with the Colorado Experi- 
ment Station at Foit Collins, Colo., and transferred in July, 1919, to the 
United Statos-Wyoming horse-breeding station at Bulfalo, Wyo., which is con- 
ducted in cooperation with the State of Wyoming. The object is to develop a 
distinct breed of light utility horses from native American breeds, viz, the 
Morgan, the American Saddle horse, and in particular the Standardbred, which 
has furnished all the stallions and most of the mares. Eleven stallions are 
leased or available for lease to citizens for service on private herds or for com- 
munity breeding. Two others, including the famous Standjirdbred stallion 
Garmon 32917 which headed the stud from 1904 until recently, are also allowed 
to serve a limited number of mares brought to the station. Descriptions and 
pedigrees are given of tlie stallions available for public service and also de- 
scriptions and breeding records of the foundation mares. 

Stallion enrollment. — IX, Report of stallion enrollment work for the 
year 1920 with lists of stallions and Jacks enrolled, R. B. Cooley (Indiana 
8ta. Circ. 99 pp, 80). — ^This report of the Stallion Enrollment Board con- 

sists mainly of a directory of enrollments and renewals of the calendar year 
1920, classified by counties. During the year there were enrolled 1,024 pure- 
bred stallions, G31 grade and scrub stallions, 822 registered Jacks, and 833 
grade and scrub jacks. With the exception of the registered jacks, these 
totals are all lower than in 1919 (E. S. R., 43, p. 269), but the proportion of 
pure-bred stallions is higher. 

The effect on Uic storage of eggs of feeding cottonseed meal (California 
8ta. Rpt. 1920, p. 78). — It is stated that exj^erirnents by M. E. Jaffa indicate that 
cottonseed meal spots do not appear In eggs preserved by the water-glass 
method even when the cottonsee<l meal content of the mash was 3 per cent. 

DAIRY FARMING— DAIRYING. 

Unit requirements for producing market milk in Vermont, J. B. Bain, 
R. J. PossoN, and R. P. Hotis (V. 8, Dept, Agr, Bui. 923 (1921), pp, 18, figs, 2 ). — 
This is a report on the cost of i)rodiioing milk in Addison County, Vt., in 1917 
and 1918 and is based on field studies conducted according to the plan fol- 
lowed elsewhere in previous Investigatioms of this scries (E. S. R., 44, p. 478). 
Records were obtained from 17 herds averaging 26.1 cows per herd during the 
first year and 18 herds averaging 22.4 cows the second year. Gow’^s of Holstein 
reedihg predominated, and the annual milk production averaged 5,252 lbs. 
'he milk was hauled to central receiving stations R)r shipment to New York 
s market milk. The following table summarizes the average feed and labor 
requirements for the two years : 


Miscellaneous expenditures and amounts of feed and labor required for milk 
production in AddUon County, Vt. 


Basis of computation 
and season. 

Mill 

Ifeed. 

Home- 

grown 

grain. 

'] 

Le- 

rame 

nay. 

Other 

hay. 

Stover 

and 

fodder. 

Silage, 

etc. 

Human 

labor. 

Horse 

labor. 

Bed- 

ding. 

Pas- 

ture. 

Mis- 

cella- 

neous 

costs.! 

Per row: 

Lbs. 

Lbs. 

Lbs. 

Lhit. 

Lbs. 

Lbs. 

Brs. 

Hts. 

JM. 

Acres: 


November to April. 

696 

83 

330 

2,700 

27 

4,502 

64.2 

13.7 

263 


$11.18 

May to October 

235 

16 

79 

403 

61 

8a5 

58.8 

]a4 


3,0 

ia58 

21.76 

Entire year 

Per 100 pounds milk: 

931 

1 

99 

409 

3,103 

88 

5,307 

123.0 

24.1 

263 

3.0 

November to April. 

29.6 j 

3.5 

14.0 

114,7 

1.2 

191.8 

2.7 

.6 

11.2 i 


.m 

May to October 

8.1 

.6 

2.7 

13.9 

2,l' 

27.8 

2.0 

.4 

1 


.36$ 


lExcsluding changes In the inventory values of cows. 
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There were 4.5 tons of manure per cow saved in the winter and 0.8 ton saved 
in the summer. Fifteen per cent of the cows did not calve within the year, 
27 per cent freshened between May 1 and October 3t, and 58 per cent freshened 
during the rest of the year, usually well along in the spring. 

Feed and bedding totaled 49.4 per cent of the gi’oss costs (including deprecia- 
tion), pasture 5.5 per cent, labor 21 per cent, and other costs 20.7 per cent. 
Depreciation of stock formed 8.4 per cent of the gross costs. Credits for manure 
equaled 17.7 per cent of the gross cost and credit for calves 5.5 jku* cent. 

During the winter 41.7 per cent of the labor was performed by the managers, 
47 per cent by hired men, 11. H per cejd l)y women and diildren. In the 
summer the coiTespondlng percentages are 30.1, 42.4, and 18.5. In tlie winter 
79.9 per cent of the labor was used for production as distinct from handling 
and hauling and in the summer 77.6 per cent. 

To b(*ep a l)iill for ji year required 336 lbs. of concentrates, 6,734 lbs. of dry 
roughage, 2,396 lbs. of succulent rougliage, 269 lbs. of bedding, and 37.7 liours 
of human labor, besides pasture costs ami miscellaneous charges. 

Pasturing experiments with dairy cows fat the Huntley, Mont., Kecla- 
matioii Project Experiment Farml, D. IIanvSen and J. B. Shepheud (U* S* 
Dept. Ayr., Depi. Cirv. JJ/7 pp. — A report is presented the sec- 

ond year (1019) of a comparative test of three different Irrigated ini\'od-gras8 
pastures for dairy cows (E. H. 11., 43, p. 468). The most complex mixture 
(No. 1 ) consisted of avvniess brome gi*ass, orciiard grass, tall fescue, ()(M*oimial 
rye grass, Kentucky blue grass, wliite clover, and alsike cIovit. "I'lie others 
are inoditications of this. The following table summarizes the results for the 
season : 


Comparison of (rrass mixtures as pasture for milch cons, ti)19. (Atrr'c hasis.) 


Grass 

tutp 

jiuni- 

bor. 

Character of pasture. 

Daily 
num- 
ber of 
cows. 

Cow 
days 
on ]>a8- 
ture. 

Alfalfa 
hay fed. 

Cow 

days 

in 

milk 

Whole 

imlk 

pro- 

dneod. 

DnUer 
fat pro- 
duced. 

Rkim 

milk 

pro- 

duced. 





Ponn^h 


Pounds. 

Pov rid.s*. 

Pounds. 

1 

Complex (7 grasses) 

l.r>3» 

21b. .> 


227. n 

4,528 

1('»S 

3,957 

2 

W'hJte and alsike Uoveis 









omitted 

1.535 

21fi 5 

513 

213, 5 

3,7yo 

J3S 

3,331 

3 

Brome gi ass und lye gras.s 





3,ll«9 

129 

3,570 


omitted 

1. .543 

217.5 ! 

51i 

211 5 






1 


_ 




Net in- 
come. 


$ 10 . 1.05 
85. 07 
81. 7« 


A cow day in this table means a 24-imur i)eriod, \vhen*as in the table rf>f 1918 
this term was used to mean day as distinct from night. The net income repre- 
s<mts the sum of the market values of the fat and skim niilk less the value of 
the alfalfa hay fed, at $20 a ton. No hay was cut this season. 

On one of the acre plats seeded to mixture No. 1 in 1916, a special study was 
made of the maximum carrying capacity. The acre afforded 255 cow days of 
pasture and carried on an average 1.808 cows daily. During 275 milking days 
there were produced 199 lbs. of butter fat and 5,329 lbs. of skim milk. The net 
income was $119.36 per acre. 

[Feeding experiments with dairy cattle] { California Hia. lipt. 1920, pp. 71, 
72). — In experiments wdth milch cows, F. W. Well and C. V. Castle found that 
increasing the amount of coconut oil meal fed beyond 2 lbs. per head per tlay 
caused a decrease In the butter-fat and milk production. 

In a study of the comparative value of the iiays from the different cereal 
plants for growing heifers, Woll found that the animals gained in weight on hay 
from most of the varieties of wheat, maintained their body weight on barley 
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hay and rye hay, and lost in weight on most of the oat hays. In a second trial 
wheat hay produced 14 per cent more gain than oat hay. 

liaising calves on milk substitutes, [P.] Bechambbe {Compt Rend, Acad, 
Agr, France, 7 (1921), No, 6, pp, 107--122). — ^This Is a general review of personal 
observations and the published results by other investigators of the use of skim 
milk, whey, hay infusions, linseed meal, ground oats, and other cereal meals, 
bean broth, etc., for calf feeding. It Is stated that fresh whey from Gruy^re 
and Port-dU"Salnt cheese is very satisfactory, but that whey from Brie and 
Camembert cheese is too acid. Considerable emphasis is placed upon the neces- 
sity of having all of the three vitamins present in substitute feeds. Discussions 
by other speakers follow the mala pai)er. 

The influence of fresh food In lactation, K. B. Forbes (Science, n. ser,, 52 
(1920), No, 1350, pp. ^07, lf68). — ^The author has made palatabillty tests of min- 
eral supplements with Holstein cows belonging to a group at the Ohio Er|)erl- 
ment Station wbleh, under the direction of C. O. Hayden, have received only 
dry feeds and silage since 1911. Tliose cows, some of which have never eateii 
any gn^en feed, have grown to full maturity and have reproduced without ob- 
vious abnormality, but their appetites are poor, they are easily thrown off feed, 
and their milk production is distinctly below what would be expected under 
normal feeilliig. The palatlbillty tests, some details of which have been noted 
(K. S. It., 44, p. 175), showiMi that the cows have a keen desire for mineral 
feeds, particularly calcium j)reparatlons. These results are thought to favor 
the view of Hart, 8teenbo<‘k, and Hopper! (E. S. R., 44, p. 04) that fresh grass 
contains a vitamin which ])romotes calcium metabolism. 

Effect of dipping on the production of milch cows, F. Torrance (Agr, 
Qas, Canada, 8 (1921), No, 1, p. 25). — ^Average milk records of 87 cows two days 
before and two days after dipping with lime and sulplmr solutions for mange 
eradication are presf»nto<l. There were no appreciable differences between the 
average production before and after dipping. 

Foundation families of the [Holstein] breed, W. A. Prescott (HoUtein- 
Frie.»ian World, 18 (1921), No. 13, pp. 1338-^1355, UU, figs, /^5).— The author re^ 
views the early importations of Holsteiu-Friesian cattle Into this country, with 
particular reference to the cows now looked \ipon as the founders of important 
families. Many old illustrations are reproduced. 

Goat keeping for milk production, <J. .7. Davies ( London: Off, “ Country 
Life**; New York: Charles Svrihner*s Sons, 1920, pp. 219, pis, 12, figs. 8). — This 
volume is written will\ particular reference to conditions in Great Britain, and 
discusses the origin and varieties of goats, housing and management, milk pro- 
duction, feeding, heredity and breeding, raising of .voung goats, the determina- 
tion of the age of goats, the manufacture of dairy products from goat’s milk, 
and diseases of goats. The author states that he has endeavored to give most 
space to topics not dealt with extensively in other readily available books. 

Experimental researches on colostrum, C. PoBCHEai and L. Panisset 
(Compt, Rend, Acad. Sei, [Paris}, 172 (1921), No, S, pp. 181-183). — In supjwrt 
and amplification of Porcher’s theory (E. S. R., 43, p. 87C) that colostrum is 
simply milk retained in the udder for an extended period during which the more 
soluble constituents tend to be resorbed and the colloids are altered by phagocytic 
action, the authors report the artificial product Ion of a colostrum-like product 
by Injecting sterile milk into the peritoneum of guinea pigs. The lactose was 
rapidly diffused, but the fat and protein became lodged In the peritoneal depots 
and were attacked by a wide variety of leucocytes which, according to the 
authors, resembled the types occurring in colostrum. 

Borne characters which differeutiate thejactlc acid streptococcus from 
streptococci of the pyogenes typo occurring in milk, J. M. Sherman and 
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W. R. Aubvb (Penmylvania Sta. Rpt. 1911, pp, Sed-STL Previously 

noted from another sourcte (B. S. R., 42, p. 773). 

To determine pasteurization, M. Gbimer (AT. T. Prod. Rev, and Amer, 
Creamery, 50 (1920), No, H, pp, SlJfSll), — The author reports an investigation 
of the Storch test for heated milk at the Ontario Agricultural College. After 
a study of different concentrations of the reagents, it was concluded that 
a 0.6 per cent solution of the hydrogen peroxid and a 0.2 per cent solution 
(freshly mixed) of the paraphenylencdiamin gave the sharpest reaction when 
1 cc. of each was used with 10 cc. of the milk to bo tested. 

Fresh milk heated above F. gave a decided negative reaction, and it 
was found that admixture of leas than 4 per cent of raw milk with the heated 
milk did not affect the test Cream heated to 150“ in 82 minutes and held 
at that temp(^rature for 20 iitinutes remained positive throughout. Cream 
samples heated to 150° more rapidly (25 minutes or less) witli the temperature 
allowed to go higher (about 100°) before cooling gave negative reactions. 
Cream heated to 100° in 15 minutes reacted negatively without furtlier hold- 
ing. Butter made from cream samples tliat reacted negatively also gave nega- 
tive tests. 

The potassium iodld-starch test was f(>und not lo give consistent results f(»r 
temperatures l)etween 160 and 180°. 

Storch pasteurization test, M. Grimes (N, Y. Prod. Rev. and Amer. Creamery, 
51 (1921), No, 13, p. 592). — Continuing the work noted alK)ve, the author reports 
that a high degree of acidity (about 0.42 per cent lactic acid) in nriik or 
butter causes raw milk and butter made from raw cream to give a negative 
reaction to the Storch test. A modifleatitm of the lest is therefore proi>osed, 
in which the sample is neutralized by sodium hydroxld before the hydrogen 
peroxid is added. 

Bitterness in evaporated milk, G. Spitzeb and W. F. Kpple (Jotir, Dairy 
Sei., 3 (1020), No, 6, pp, pi. 1). — ^An organism identified on morpho- 

logical and cultural grounds as Bacillus yams Migula was isolated from samples 
of bitter evaporated milk sent to the Indiana Experiment Station by the 
manufacturer. Bitterness was induced in ordinary sweet milk hy experinrental 
inoculations and was found not to be associated with increased acidity. From 
a cheinical study of the deconiposltii)n products, it is ctuicliided that the 
organism seciretes at least one and perhaps several vspecilic proteolytic* enzyms 
])roducing both peptones and amino acids. Tlie marked peptonizing action is 
ileemed the primary cause of the bitter taste. 

The spores were killed by from 8 to 10 minutes’ exposure to 250° F. under 
15 lbs. pressure. 

Dairy products (California' Sta. Rpt, 1920, pp. 12--*H), — In an exi)erliiient 
conducted by S. L. Denning a lot of butler was pickled in brines of difiVrent 
concentrations on June 13 and kept at room temperature. On July 22 it was 
found that the 30 per cent salt solution had prc'sorved the butter in Uie best 
condition. The sample preserved in saturated brine (40 per cent salt) was 
ranked second, and the sample presented in 20 per cent salt solution was 
Inferior to the sample left in the carton outside the brine. By October 14 
none of the samples were In good condition except the portions that had been 
kept in a refrigerator. 

Observations of C. L. Roadhouse and J. C, Marquardt on the kc^^cping quality 
of milk in two types of water coolers are cited. The burlap cooler was found 
to be as efficient as the cement cooler, and in both types bottk^l pasteurized 
milk remained sweet for periods of at least 24 hours throughout the summer 
months 
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In a study of starters for pasteurized milk in making Cheddar cheesei H* B* 
Baird found that no cultures gave satisfactory results with ndlk pastdUrized 
at 168® F. by the continuous process* More favorable results with certain 
of the cultures were secured when the milk was held at 145® for 20 minutes 
and then cooled to the setting temperature of 86®. The cultures were developed 
in raw milk. 

An original package of whole milk powder manufactured December 8 was 
examined at weekly intervals by Marquardt, and an “ old flavor was noticed 
first on February 2. A rancid odor in the aqueous solution of the powder was 
noticed on March 28. 

Analyses of goat’s milk are summarized. 

Management of dairy plants, M. Mobtensen (iVow’ Tork: Macmillan Co.t 
1921y pp, XVI-{-S58y figs, This volume treats mostly of the business side of 
creameries and other dairy plants. The topics discussed include form of 
organization, creamery construction, sewage disposal, refrigeration, the manage- 
ment and payment of labor, purchase of milk and cream, purchase of e(iuipment 
and supplies, tlie cost of motive power, the cost and efficiency of pasteurization, 
the cost of water, the nature of rent, depreciation, interest, and Insurance, the 
butter overrun, mechanical losses of butter fat, cost of manufacturing butter, 
profits obtained from the manufacture of ice cream, marketing and the cost of 
marketing dairy products, advertising dairy products, business correspondence, 
credits and collections, and creamery bookkeeping. Forty-three different record 
forms are included. 

VETEEINAEY MEDICINE. 

Division of veterinary medicine, C. P. Fitch (Minnesota Sta. Rpt, 1920, pp, 
5BSI ). — lu the report of work with contagious abortion of mares, it is stated 
that Bacillus abortivo cquinus does not occur in the station breeding slock. 
The use of antistreptococcic serum was continued with gratifying results, not 
a single fatal case of arthritis in foals having occurred since its use was com- 
menced. The pathology of sterility In bovine infectious abortion and investiga- 
tions of infectious white scours and calf pneumonia are briefly considered. 

Brief reference is made to investigations of the gross and microscopical 
lesions of hog cholera, lesions characteristic of hog cholera in immune carcasses, 
and longevity of hog-cholera virus. The results indicate that hog-cholera virus 
remains virulent as long as three years If phenolized and kept at a low tem- 
perature. 

The tuberculin test research work has continued to cover especially the rela- 
tive accuracy of the intradermal, ophthalmic, and thermal tests and the relative 
desirability of several possible combinations of these tests. 

Report of veterinarian, 0. A. Oaky (Alabama Col, Sta, Rpt, 1920, p, 32 ), — 
In experiments in which the fruit, leaves, twigs, and roots of red buckeye 
(ASscuIuh paria) were fed to pigs, cattle, and mules to determine tbelr toxic 
action, in only one instance was any toxic effect apparent. In a 700-lb. mule 
to Which 1 gal, of liquid, obtained by macerating 4 lbs. of buckeye roots, was 
administered by means of a stomach tube some symptoms of intoxication ap- 
peared, but all such symptoms had disappeared within 24 hours. 

Studies of the effect of an exclusive ration of velvet beans upon brood sows 
are under way. 

The course of migration of Ascaris larvae from the intestine to the lungs, 
B. H. Hansom and E. B, Cbam (Ads, in Anat, Rec,, 20 (1921), No, 2, p, 207), — 
**In some recent experiments In which guinea pigs have been killed and ex- 
amined during the first few days after feeding with eggs of A, euum, the 
isresent writers have repeatedly recovered Ascaris larvae from the portal vein 
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and vena cava but have rarely found them in the abdominal or pleural cavities. 
Accordingly, the larvae appear to be not uncommonly carried in the circulation, 
and it would seem that further evidence is necessary before YoshUla’s conclu- 
sions [K. S. R., 41, p. 286] as to the direct migrations of the larvse through the 
tissues can be accepted as final.*’ 

Sour milk substitutes for controlling coccidiosis {CaHfomm Sta. Rpt 
1920 y p. iiO). — ^Investigations by J, R. Beach Indicate that several of the commer- 
cial sour-milk substitutes can be used in place of sour milk in the control of 
coccidiosis. 

Serum vaccination for foot-and-mouth disease in the district of North 
Pitmarsh, H. Wakkinosholz {Berlin. Tierdrstl. Wchmehr.y S6 {1920), No, 42, 
pp. 489-492). — Statistics are given of the results of vaccinating cattle and hogs 
against foot-and-mouth disease with immune serum and with serum or blood 
from animals sufl'ering from the disease. Of a total of 907 animals, 445 re- 
ceived the immune serum, and 439 the serum and 23 the blood from diseased 
animals. Of tliese 29 suceiimbed following vaccination, including from the first 
group 2 cows and 10 shote.s apiJurently well at the time of vaccination, and 2 
cows, 4 calves, and 2 shotes, all of which were very sick at the time of vacci- 
nation. The deaths from the second group Jnchided 1 calf and 1 shote from the 
healthy animals and 2 cows, 1 calf, and 4 shotes from the diseased animals. 
All of the 23 animals vaccinated with whole blood survived. 

While the results were con.sidcred satisfactory with all three methods, the 
second method, involving the use of serum from the blood of diseased animals. 
Is preferred. The vaccination of healthy animals is considered of value In 
heightening the resistance against natural or artificial Infection and in con- 
ferring at times a brief immunity, and of sick animals in mitigating the severity 
of the disease and lowering (he mortality. 

Ilesiilts of serological tests for glanders in the field* — The value of dif- 
ferent methods, {Berih}. Tivrlirzfl. Wchnschr., S5 {1919), No. 21, pp. 173- 

173, fig. 1). — From statistical data obtained in blood tests and subsequent flnd- 
ing.s on nutop.sy of O’ser horses condemned as glandered in the (*ourse of 

a field experii‘nce of over Ihree years, the author rates the relative value of 
the different blood tests for the diagnosis of glanders as follows: 

The complement deviat ion method is considered of the greatest value, followed 
in turn by tJie K, 11. reaction and the <’ongUjti nation and agglutination tests. 
The last mentioned, while of csmsiderable value in the detection of acute 
glanders, is thought to be of l(‘ss value in the detection of chronic cast's than 
Die K. H. or conglutination tests. Tlie precipitation test is deemed of little value. 
As it is imp rarti ('able to use all four tests in the field, tlie author recoiwmends 
the coiiglutinalion and K. H. reac'tlons, at least in cases where Uk^ deviation 
and agglutination reactions are positive or doubtful. Data are also iiichKk*fl 
on a few mallein tests, indicating that this test is of less value than the sero- 
logical methods. 

Transmission of intermittent fever, or infectious anemia, of horses to 
swine, LOhks {Berlin. Tierdrztl. ^Ye1m8chr., 36 {1920), No. 11, pp. 121-123 ). — 
The author concludes that swine are somewhat siisc^eptible to infectious anemia 
of horses, but that it is mostly a latent and chronic? affection. The virus can 
be demonstrated in swine 143 days after infection. Passage through swine does 
not increase Its virulence for the horse or for swiue. 

The efficacy of chemical disinfectants for tetanus spores, T. IVfooL {Venthl. 
Baht, [cic.], 1. AU., OHg., 84 {1920), No. 6, pp. testing the efficacy 

of various chemicals In destroying tetanus spores the author used the garnet 
method slightly modified according to unpublished directions of Eicholz. Bo- 
hemian garnets of uniform size, 'carefully cleaned by treatment with hot HCl 
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ftiid washing with water and sterlii»ed by heating at 180* 0. for 80 minutes* 
were shaken in an aqueous suspension of the test bacteria and dried. A 
definite number of these garnets were then added to a solution of the disin- 
fectant of u given strength, shaken thoroughly to dislodge the organisms, and 
the suspension mixed with agar at 45* and plated In petri dishes. 

The comparative results obtained with different disinfectants under care* 
fully controlled conditions show that oxidizing materials, such as the halogens 
and hydrogen peroxid, have the sti‘ongest bactericidal effect on tetanus spores, 
while protein-precipitating substances, such as alcohols, heavy metals, phenols, 
and cresoJs, have only sUgbt, if any, action. Of the oxidizing materials lodln 
trichlorid hud the strongest bactericidal action. A table Is given of the sub- 
stances tested and the time required for complete disinfection. 

Factors in the resistance of gtilnea pigs to tuberculosis, with special 
regard to inbreeding and heredity, S. Weight and P. A. Lewis (Amer* Nat, 
55 mm). No. (iStt, pp. 20-^50, figs. 7). 

[Tuberculosis Investigations] {Calif otmia f^ta. Rpt. 1020, pp. 76, 77). — ^A 
brief report is given of an Investigation by J. Traum, suggested by the studies 
of Walker and Sweeney (E. S. K., 42, p. 777), of the results of the treatment 
of tuberculous cattle with sodium chaulmoograte. Of 15 calves reacting 
strongly to the iutradermal tuberculin test after having becu rendered tuber- 
culous by drinking water containing tuberculous lung material from cattle, 5 re- 
ceived intravenously 203 cc. of a 3 per cent solution of sodium chaulmoograte 
between September 11, 1919, and .lanuary 26, 1920. Five other calves received 
690 cc. each, and the 5 remaining animals used as controls were not treated. 
At autopsy on IMarch 22, 1920, no appreciable difference was found between 
the lesions of the treated and untreated animals, thus indicating that sodium 
chaulmoograte has no definite therapeutic value in the treatment of bovine 
tuberculosis. 

The report also includes a general discussion of the value of the intradermal 
and combined tuberculin tests and of the advantageis and safety in the segrega- 
tion of tubcrcidous herds to serve as sources of supply of healthy animals and 
to furnish milk which can be rendered safe by proper pa.steurization. 

New experimental researches on the vaccination of cattle tigainst tuber- 
culosis, A. OAJ.METTIJ and C. Git^kin {Ann. Inst. Pasteur, 84 {7920), No. 9, pp. 
55SS60, fig. J ). — From a series of control experiments, arranged to test the 
duration of the immunity produced In <*attle by inoculation with attenuated 
cultures of bovine tubercle bncilU by the method previously desciibed (E. S. 
R., 30, p. 482), the authors conclude that the immunity established by the first 
vaccination does not continue longer than 18 months. It can, however, be 
extended indefinitely by yearly vaccinations which are in themselves harmless. 

New experiments on the vaccination of cattle against tuberculosis, A. 
Calmette and C. GufiarN {Vet. Ree., S3 {1921), No. 1699, pp. 93^95, fig. 1 ). — 
This Is an English translation of the article noted above. 

Progress of cooperative tuberculosis eradication work, J. A. Kiernan 
{Yei. Med., 16 {1921), No. 2, pp. 25-^29). 

Simple goiter in calves, W. T. Johnson {Washingrton 8ta., West Wash. Sta, 
Mo. Bui, 8 (1921), No. 11, pp. 178--180, fig. 1). — ^Thls is a brief popular account 
of a condition often met with in certain parts of western Washington. Investi- 
gations of this disease at the Washington Experiment Station, by Kalkus, have 
been noted <E. S. R., 44, p. 479). 

Blackleg in sheep, Witt and W. Stxckdobn (Berlin. Tier&rsttl. Wchnsohr., 35 
(1919), No. 24, pp. 199-201). — This is a brief discussion of the occurrence, 
symptoms, and differential diagnosis of blackleg In sheep and methods of Im- 
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Dau!ii:|i!atlo&, Successful results are reported of imniuiiization experiments 
iuvolvlug the use of metabolism products of blackleg bacilli and washed spores 
according to the method of Poth (E. S. R., 28, p. 376). A list of 15 literature 
references is appended. 

On the nomenclature of hog cholera and swine plague, P. V. Hutyba 
{Berlin, Tierarztl, Wchnftehr,, S6 (1920), No. 17, pp. 185-188). — ^The author con- 
siders the nomenclature of hog cholera and related diseases at some length. 
The groups and synonyms are summarized as follows; (1) Hemorrhagic sep> 
ticemia ( Schweineseuche of Lhftler and Schtltz, classical Sohweineseuohe, swine 
septicemia, swine plague). Cause: Bacillus suisepticus. (2) Hog cholera 
(Schwelriepest, virus pest, and pest of Scheni and Stnnge. Virus pest and 
mixed infection of Joest, swine fever). Cause: Filterable virus; secondary* 
bacilli of coll-typhold group and B, suiseptiem. (3) Rroncho-j)neumonia of pigs 
(enzootic catarrhal pneumonia of pigs, chronic Schweineseuche, pig cough, etc,). 
Cause; Faulty hygienic and dleteti<* conditions; secondary, different facultative 
I)athogenic bacteria. (4) Paratyphoid of swine (hacillary hog cholera of Dam- 
mann and Stedfeder and Joest, Perkel typhus of GUisser and Pfeiler, caseous 
enteritis). Cause: Coli-typhoid-paratyphold group. 

Hog cholera in Arizona, R. H. Witxiams (Ariz. Agr. (U>1, Ert. Eire. S2 
(1920), pp. [/-Ji, figs, //). — This Is a popular summary of information, with direc- 
tions for protective tr('atnK3nt. 

Hog cholera and immature corn, J. W. Connaway (Missouri ^ia. Bui. 17 ^ 
(1920), pp. 20, figs. 9). — This popular account of hog cholera is prepared with 
the view to impressing upon the minds of swine feeders the fact tiiat losses from 
disease in the feed lot are due r>riniarily to hog cholera, and that the popular 
notion that immature corn may originate this disease is a fallacy. 

The serum diagnosis of dourine in horses by means of the complement 
deviation method and K, H. reaction (hemagglutination), P. Anglettner 
and S. DanISk (Berlin, Tieriirztl, Wchnschr., 32 (1916), No. 46, pp. 541-^44)^— 
The complement deviation and K. IT. reactions have both been found of value 
in the diagnosis of dourine, and the latter is recommended In the case of 
donkeys, mules, and hinnies. As antigen the authors recommend an emulsion 
of washed dourine tr,^ punosomes or a lieated extract of tlie blood of rats inocu- 
lated with dourine trypanosonu's and killed at the height of infection.* 

Horse sickness in the Belgian Congo, R. Van Saceghem (Bui. Agr, Congo 
Beige, 10 (1919), No. 1-4, pp. 162-174, fios. 6). — The author concludes that the 
virus of heartwater of sheep will cause h(»rse sickness, and that the virus of 
horse sickness will produce a febrile reaction in sheep and goats. The causative 
organism of iiorse sickness and that of heartwater are considered different forms 
of a single virus. 

Vaccination against strangles, R. Van Sacegiiem (Compt. Rend. Boo. Biol, 
[PaH,9], 85 (1920), No. 15. pp. 645-647). — ^The strangles vaccine employed by the 
author at the remount station of the Belgian Army consists of a 2-day bouillon 
culture of Ihe streptococcus isolated from the pus of infected borses. The cul- 
ture is heated to 56*^ C. for 30 minutes Imfore use and Is administered In three 
subcutaneous injections at 8-day intervals, 5 cc. being used for the first and 10 
ec, for the later doses. The first Injection produces slight local and thermal 
reactions which are more pronounced in young than In old animals. The vac- 
cine Is also used therapeutically in repeated subcutaneous Injections of 10 cc. in 
severe cases of the disease. 

A provisional key to the adult nematode parasites of equines, W. A. 
Riley (Cornell Vet., 11 (1921), No. 1, pp. 21-41, figs. 43). — This gives an Illus- 
trated key to the adult nematode parasites found In eqtjines. 
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dilckeii pox (epithelioma contagiosum) (CaUfomUi Sta. Rpt 19B0t pp. 7$^ 
79 ), — CJontinulng the studies of Immunization against chicken pox (E. S. R„ 42, 
p. 886), further experiments were conducted by J. R. Beach In an effort to 
develop and standardize a vaccine or method of administration that will protect 
against severe artificial Infection in a larger percentage of cases. 

Intracutaneous injections in the wattle of c(K*kerels of 0.1 to 0.05 ec. of 
ordinary vaccine afforded protection against artificial infection for 30 days in 
86 per cent of the fowls treated, while similar injections of 0.1 (v, of a vaccine 
prepared by shaking desiccated chicken pox scabs in sterile salt solution in 1, 5, 
and 10 per cent concentrations afforded protection for the same length of time 
in all cases. Both vaccines, however, when thus administered produced areas 
of induration at the point of injection in 90 per cent, and small chicken pox 
lesions at the point of injection and elsewhere about the head in nearly 40 
per cent of the birds vaccinated. Subcutaneous injections of 1 cc. doses of the 
5 and 10 per cent “shake extract” protected against artificial infection for 
30 days. 

Vaccine from the second and third growths of scabs was found to he as potent 
as that prepared from the first growth, indicating that the variation in Im^ 
munlzing \aliie of different lots of vaccine Is due to variation in the virus pro- 
duced by different lots of fowls rather than variation in the virulence of first 
and subsequent growths of scabs on the same fowls. 

It has been found Impossible to determine the degree of immunity to be ex- 
pected from a given vaccine from observations of the lesions produced by 
scarification of the comb. 

In the choice of Leghorn cockerels for the production of <*hicken pox virus, 
the use of mature birds rather than those of broiler size is recommended as more 
economical on account of the greater production of scabs. 

Fowl cholera {Calif ornia 8ia, i?p/. 1020^ p. I'wo exi^rliuents under- 
taken to determine the value of baclerins for contrcdling fowl cholera are briefly 
noted. In one flock of 800 liens, half were vaccina U‘d and left in the same 
quarters which had been thoroughly cleaned and disinfected, while the other 
half were not vaccinated but were moved to otlu>r quarters where no poultry 
had been kept for several months. In another, one-iialf the flock, numbering 
164, were vaccinated twice but not separalt»d from the others. In both experi- 
ments the deaths from fowl cholera were slightly more numerous in the vacci- 
nated than in the nonvaccinated fowls. 

Active innnunization against fowl cholera, A. SzXsz {Zt^^hr, Infektions- 
krank, n, Hyg, Haustiere, 20 {tl)19), No. i, pp. 26^-452, figs. Jf). — ^The vaccine em- 
ployed, by the author with a large nurnlier of chickens, ducks, gevse, and turkeys 
consisted of a 4 to 5-day bouillon culture of the most virulent strains of fovrl 
cholera bacilli injoettHi subcutaneously in single doses of from 3 to 5 cc. The 
reaction ensuing was often marked but seidoin fatal, drow^siness aud thirst 
lasting from 0 to 8 hours being the principal symptoms. lu a total of 7,426 
vaccinated birds in infected flocks there were 212 death.s, or a mortality of 2.86 
per cent, while among tlie 854 nonvaccinated controls there were 291 deaths, or 
a mortality of 34.07 per cent. 

A nutritional disease of poultry {California 8ta, Rpi. 1920, p, 79).— A dis- 
ease characterized by weakness, emaciation, formation of white film or masses 
of yellowish- widte material In the eye, a discharge from the nostrils, and the 
appearance of y el lowisle white pustule-like lesions in the mouth, pharynx, and 
esophagus was studied by C. M. Haring, J. R. Beach, and M. E. Jaffa. Bac- 
terlologi(*al studies of the dead fowls revealed no organism to which ttie disease 
might be attributed, and attempts to transmit the disease by inoculation were 
negative. Observations made lu several outbreaks led to the conclusion that 
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the disease is produced chiefly by a shortage of greens, although an excess of 
protein in the ration, the use of coconut meal in the mash, or rations deficient in 
protein may be important factors. 

ETTEAL EBrOINEEEIlSrG. 

The use of concrete pipe In irrigation, F. W. Stanley and S. Fobtier 
(U. Si, Dept Agr, But 006 (1921), pp. 54, figs. S6 ). — Information concerning 
pipe and pipe systems, and more especially the use of concrete pipe in irrigation, 
is presented in this bulletin, together with such practical suggestions regarding 
making and laying as may enable those engaged in the 'work to avoid mistakes 
and attain satisfactory results. The information presented appears to be based 
largely on the experience of different water and irrigation companies, princi- 
pally in California. The different phases of the subject discussed are plain 
and reinforced concrete pipe, manufacture and cost of plain concrete pipe, pipe 
systems for Irrigation, seltling basins, screens, air vents, relief stands, measur- 
ing devices for pipe irrigation systems, and distributing hydrants. 

Au investigation of perforated-pipe filter underdrains, H. N. Jenks 
(Engm. Ncws-Rec., 86 {1021) ^ No. 4, PP- 162-166, figs. 5). — Experiments with 
straight new lengths of standard black wrought-lron pipe, each with an effective 
length of 12 ft. and a distance between first and last perforations of 11 ft, 6 in., 
are reported. 

The studios embraced a determination of (1) the conditions resulting in the 
optimum hydraulic characteristics in relation to total head required and uni- 
formity of discharge along the lateral and (2) the conditions governing the 
uniformity of diffusion of the wash water up to the top of an 18-ln. bed of 
graded gravel, the variable factors being the size and spacing of laterals and of 
the perforations therein and the rate of wash. 

The results Indicated that for this type of rapid sand filter underdraln, the 
ratio of the length of a lateral to its diameter governs the uniformity of dis- 
charge. This ratio should not exceed 60. The diameter of perforations should 
be between i and } in., and the spacing of perforations should vary from 3 in. 
for 1-iu. perforations to 8 in. for i-in. perforations. The ratio of the total hole 
area of the lateral to its cross sectional area should not exceed 0.5 for’i-in, per- 
forations and should decrease to 0.25 for l-in. perforations. The ratio of 
the total hole area of the lateral to the filter area may be as low as 0.002 or 
0.3 sq. in. per square foot of filter. The spacing of laterals may be as great as 
12 in. for satisfactory diffusion, but is limited by the total head avallajtrle. A 
gravel bed depth of 18 in. composed of graded sizes insures excellent diffusion 
of wash water. The rate of discharge may be varied from 6 to 36-in. vertical 
rise per minute with satisfactory results In regard to distribution of wash, 
provided the above factors are employed In the design. 

Effect of worn runners on dredge pump efficiency, I. E. Houk {Engin. 
Netcs-Rec., 86 (1921), No. 4, pp. 169, 170, fig. f).— Tests of 15-ln. dredge pnmps 
with 87 and 39-in. 4- vane cast-iron rurmers showed that the average efficiency 
of the pnmp with the 39-ln. runner was reduced from about 57 per cent when 
the runner was new to about 45 per cent when it was worn out. The average 
efficiency of the pump with the 37-ln. runner was reduced from about 50 to 
about 44 per cent. These results are taken to indicate the economic necessity 
of providing for prompt replacement of worn runners. 

Water supply of St. Mary and Milk Bivers, 1898-1917* B. E. Jones 
and K, J. Bxtbiey (U. E. Oeot Survey, Water-Supply Paper 491 (1920), pp. 690, 
pl9. 26 ). — ^This report contains records of flow of streams and canals in the St, 
Mary and Milk Elver Basins, collected by the U. S. Geological Survey in cooper- 



784 


EXPEBIMBKT STATION BBCORD. 


{Tol. 4Mt 


ation with the U. S. Reclamation Service and by the Reclamation Service of 
Canada, in accordance with an authorization of the International Joint Com-* 
mission. 

A simple method of water supply, P. A. A. F. Eltken (Oeneeak. Tifdsohr. 
Hfed^rU Jtnlir, 58 No. 1, pp. HO^HS ). — Experiments are described in 

which it was found that where the ground water Is of suitable chemical composi- 
tion, a supply of potable water may be obtaine<l by the use of gravel pits. 
These are constructed by throwing coarse gravel into existing shallow wells, 
followed by successive layers of gravel of decreasing size, with a llnal layer of 
line sand. It Is stated that the water pumped from such wells is equal In qual- 
ity to that purified by more elaborate processes. Analyses of samples are in- 
cluded. 

Concrete work, W. K. Hatt and W. 0. Voss {Neto York: John Wiley d Sons, 
Ine.y 1921, pp. pis, 2S, flys. 2C7 ). — ^This volume !s the first of a tech- 

nical serleKS edited by W. H. Tlmbic. Its purpose is “to extend the scope of 
work now possible to the concrete worker of ungiiided experience by bringing 
him to an intelligent understanding of the scientific principles underlying his 
art, and by introducing him to the wider opportunities that exist for him in 
modern concrete construction.” 

Chapters are iiududed on plans, details, and specifications; simj»i<' footings; 
column footings; concrete walls; reinforced concrete frame; erection of rein- 
forced concrete; i>re-cast stone; walls and partitions; concrete walks and pav- 
ings, an<] concrete roads and pavements; building finish, and recommended 
practice for Portland cement stucco; special concrete constructions; and esti- 
mating. 

The construction of roads and pavements, T. R, Ago (New York: McGrauy 
lull Book Co., Jn<\, 1920, 2. rd., rev. and tnl., pp. pi. 1, figs. 115) —This 

is the second revised and enlarged edition of this book (E. S. R., 36, p. 285), in 
which material on the progress in highway engineering, especially with regard 
to the construction of rural highways, has been added. New material has also 
been in(‘lude(l on assessments for pavements, drainage and the control of erosion, 
maintenance, and proportioning aggregates for concrete roads. The chapter 
on testing highway materials has been rewTitten. 

Some considerations governing the design of pavements for heavy traf- 
fic, I*. Hi’nBARD (Good Roads, ti. set., 21 (1921), No. 2, pp. 11-H, figs. 2 ). — Data 
on the design of pavements for heavy traffic are summarized. 

It is emphasized that careful attention to subgrade and drainage is the first 
essential to be con.sidered. The asphaltic concrete pavement is highly resistant 
to ini]>act and develops as a single unit relatively high slab and beam strength. 
It is considered uneconomical to adopt a design wdiich will permanently bridge 
appreciable areas of w^oak subgrade. Test and service data are summarized to 
sliow that it is not nec^^ssary adopt as massive a design for the flexible type 
of base under given conditions as for Ibe rigid type. 

Effects of motor operation costs on highway location and grade design 
summarized, W. G. Hargek (Kngin. News-Rec.. 86 (1921), No. 5, pp, 201-^03, 
figs. This article supplements one previously noted (E. S. R., 44, p. 86), the 
ptirpose being to give simple rules and methods for the practical api)Ucatlon of 
the general principles there laid down. 

Report of the State Hoad Commission of West Virginia for the period 
July 1, 1019, to July 1, 1920, J. K. Monroe and C. P. Portnev (TF. Fa. 
State Road Conm, Rpl., 1920, pp. 200, figs. 58 ), — This report covers the activities 
and expenditures of the West Virginia State Road Commission for the year 
ended June 30, 1920. 
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jpablic ltoad« (R S. Dept Agr,, PuhUc Roads, $ (1920), No. 32, pp. 32, figs. 
6 ), — This number of this periodical contains the following articles : Papers and 
Discussions at the Highway Officials' Convention ; The Address of the Secretary 
of Agriculture, by E. T. Meredith ; The President's Address, by P. D. Sargent ; 
Fedcral-Ald Accomplishments, by T. H. MacDonald; The Traffic Census, by 
A. N, Johnson ; and Federal-aid Allowances — Project Statements Approved and 
Project Agreements Executed in November, 1920. 

The bull and the treadmill, O. Tretsven and H. E. MxmnocK (Montana Sta. 
Circ. 93 (1920), pp. 7, figs. 5). — ^Three years' experience at the station farm In 
working a dairy bull for exercise on a treadmill and the results of recent 
experiments to determine the mechanical horsepower thus generated are reported. 

It was found ihat a 2-year-old Holstein hull was able to operate a feed cutter, 
root slicer, and the vacuum pump of a mechanical milker. It was necessary to 
use a gasoline engine to relieve the bull toward the end of each working 
period until he became accustomed to the task. To prevent him from stopping 
an automatic slapper was used, which was set across the rack behind the bull 
and so arranged that when he stopped walking his thighs brought pressure 
upon the meclianism, which recoiled and released a spring, thus giving him a 
hard slap. The slapper automatically cocks Itself for further punishment. 

The time required to oil, start, operate, and stop the treadmill was found to 
be no greater than that for a gasoline engine when the time required to keep 
tlie engine in condition was considered. The daily exercise in a treadmill kept 
the hull tractable and in good physical condition. 

It is concluded that the power is well suited for operating cream separators, 
AV'ater pumps, mechanical milkers of a size within the capacity of the bull, and 
other light-running maclilnes on the farm. Treadmills with flat treads were 
found to be preferable, as they prevent slipping. 

To determine the power developed by bulls in a treadmill, a series of experi- 
ments was conducted with a Holstein bull weighing 2,060 lbs. and a Jersey 
bull weighing 1,250 lbs. The angle of the tread was varie<i to cover all those most 
likely to be used in practice as w’cll as the various sjiceds of tlie bull. A 
Prony brake was used and the results are graphically reported* 

It was found that the force on the brake was about eonsiant for a given angle 
for each bull. A si>ced of CO revolutions per minute, which represented a 
walking speed of the bull of 1 mile per hour, seemed to be about the best. The 
average horsepower developed by the 2,060-lb. bull at that speed varied from 0,75 
to 1.02 for the slopes varying from 20 to 25.1 per cent, and that developed by 
the 1,250-lh. bull varied from 0,42 to 0.62, The mechanical efficiency also 
Increased slightly as the slope was increased and was a little higher for the 
heavier animal. 

The present status of the isolated gas-electric generating plant* 0* 
Fbob;sch (Jour. Boo. Automotive Engin., 8 (1921), No. 1, pp. 2&^7, figs. H ), — 
Considerable data arc given on the important features of isolated gas-electric 
generating plants at present available for farm use, and the characteristics of 
an ideal plant for a farm of from 100 to 140 acres are discussed. 

Kesearches on alcohol as an engine fuel, H. B. Dixon (Ahs. in Jour. Boo. 
Automotive Engin., 7 (1920), No. 6, pp. 521S2i). — ^This is an abstract of a paper 
submitted to the fuels section of the Imperial Motor Transport Conference in 
London, October 18, 1920. The object of the studies was to compare alcohol 
with gasoline and other hydrocarbons as a fuel for motor vehicle and other 
small engines, and to determine how much the proi^ertles of alcohol are modi- 
fied by admixture with other volatile fuels. 

The conclusions are drawn that alcohol possesses mo.st of the properties 
required in an engine fuel. As compared with gasoline, its lower calorific value 
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i« almost compensated for by the greater compression at which it can be tised^ 
and this property, of high ignition temperature under compression, is hardly 
altered by admixture with 20 per cent of benzine or of gasoline Itself. Such a 
mixture readily starts in the cold and has been shown to run very smoothly 
and without knocking in an engine. 

The combustion of fuels in the internal-combustion engine, T. Midglet, 
JB, (Jovr, Soc, Automotive Bngin., 7 (1920), No. 6, pp. J!f89-^97, figs. 18). — The 
autlior deals briefly with the organic chemistry of internal-combustion engine 
fuels and reviews the results of considerable research into the combustiou of 
fuels in Intemai-combustlon engines, with particular reference to the phenome- 
non of knock. The opinion is expressed that knock Is due to detonation of the 
gas charge in a cylinder. 

Fuel studies to determine the order of their tendency to knock showed that 
the ethers are tlie worst knockers, followed by the paraffins, which include the 
fuels in common use. These are followed in order by the olefins, the naph- 
thenes, aromatics, and alcohols. 

The theory of knock suppressors is also discussed. 

Piston rings, L. G. Nilson (Jour. Soc. Automotive Engin., 7 (1920), No. 6, pp. 
52&^S1, figs. 22). — The evolution of pislon rings for internal -combustion engines 
is discussed, and information is given on materials, design, and fitting. 

Automotive ignition systems, E. L. Oonsoltver and G. I. Mitcheuc. (New 
York: McGraw-Mill Book Vo., Inc., 1920, pp. X-\-269, figs* S57). — ^This book was 
prepared in the extension division of the University of Wisconsin and deals 
With the ignition systems used on tractors, trucks, automobiles, and airplanes. 

The authors had In mind the needs of men who have to install, adjust, and 
repair Ignition systems, and the book Is therefore written essentially from the 
practical viewpoint Its scope is Indicated by chapters on the principles of 
electricity and magnetism, ignition batteries, the jump-spark ignition system, 
modern battery ignition systems, battery ignition systems for multiple cylinder 
engines, the low-tension magneto, modern high-tension magnetos — armature and 
inductor types, care and repair of Ignition apparatus, and ignition troubles and 
remedies. 

Agricultural engineering (California Eta. Rpt. 1920, pp. 81, 82 ). — Studies 
by J. B, Davidson and h. J. Fletcher on the effect of speed on draft of plows 
showed an average increase of about 33 per cent in draft between speeds of 
1 and 4 miles per hour. 

Studies by A. W. Hoffman on the reclamation of used gas engine crank case 
oil indicate that average used oil will settle out its carbon and other dirt in 
from three to eight weeks, according to the temperature and amount of fu€4 
residues in the oil. The body of the oil can be restored completely by driving 
off the fuel residues by steam and agitation. 

Why standardize tractor ratings? O. W. Sjogben (Agr. Engin., 1 (1920), No. 
4, pp. 67, 68, figs. 2). — comparison of the performances of 44 different models 
of tractors tested under similar conditions, to determine bow nearly they 
conform to the standard recommendations of the American Society of Agricul- 
tural Engineers and the Society of Automotive Engineers as to ratings and belt 
speeds, are reported as conducted at the University of Nebraska. 

Taking the maximum power results obtained for one hour as 100 per cent 
and the manufacturers’ ratings as percentages thereof, it was found that only T 
of the machines fell within the standards as regards belt horsepower, while 
35 carried ratings higher than that permitted by the standard. On a similar 
basis, but carrying the rated load for 10 hours, 82 of the machines fell within 
the standards for drawbar horsepower, while H were rated too high. 
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C]dti$i(iei:;|tble variation was also found to exist In piston displaoements in 
cubic Inches per horsepower minute. Of the 44 tractors the lowest displace^ 
meat was 9,420 cu. in. and the highest 17,400, with an average for all of 12,845 
CU. in. 

The belt speeds also varied widely, ranging from 2,000 ft. to above 4,000 ft. 
per minute. 

Pls4 de terre construction {Rev. Soc, Rural Cdrdoha [Arffmtina], ^0 
Ufo. SIO. pp. figs. 8). — General information on pis6 de terre construc- 

tion as practiced in Argentina and European countries is given. 

Orain storai^e, J. F. Hoffmann (Die Getreideapeicher. Berlin: Paul Parepf 
19t6s pp. XF/// -1-829, figs. 782), — This is a rather elaborate treatise on the sub- 
ject of grain storages and elevators and their machinery and equipment, cover- 
ing practice in Europe and North America in planning design, construction, and 
operation. 

EUBAL ECONOMICS AND SOCIOLOGY. 

[Studies in agricultural economics], K L. Adams {California Sta, Rpt 
1920y pp, 80, 81). — Four investigations are briefly reported here relating re- 
spectively to the relation of t*qulpinent investment to total capital; the sise 
Of farms, gross output, and Investment; prewar and postwar costs of and re- 
ceipts from crops ; and the increase in costs of farm equipment. 

Preliminary studies of 24 grain, dairy, and fruit farms, made by the author 
and L. R. Ward, Indicate that In the grain-raising business 19 per cent of the 
total Investment is in equipment, in the dairy business 58 per cent, and in the 
fruit business 24 per cent. 

Details of 1919 data relating to average farm investment in the irrigation 
districts of ImiKTial, Modesto, and Turlock are tabulated. 

Operating costs of producing 84 California field, fruit, and vegetable crops 
in 1919, compared with similar data of 1915, show a general increavse in costs 
amounting to 66 per cent for all crops Involved, the range being from 20 to 140 
per cent. An average Increase of 135 per cent in the usual price received by 
producers Is noted, the raiig<‘ being from minus 10 pt»r cent to 328 per cent 
On the acreage basis, the average gross returns for these crops amounted to 
$230 per acre in 1919 as compared with $107 in 1915 tlosts of production per 
acre In the same years averaged respectively $110 and $66. 

An average increase of 52.8 per cent during the period between 1915 and 
1910 for 111 cost items for implements, machinery, .supplies, and materials is 
noted. The greatest increase was in building materials, 82.6 per cenj:. Im- 
plements, wagons, and farm machinery showed an increase of 51.1 per cent, 
and miscellaneous minor equipment and supplies 48.4 per cent. 

Survey study of the progress and prosperity of northern Minnesota set* 
Hers, A. Boss {Minnesota Sta. RpU 1920, pp. 87, 88).— A study is noted here 
which is being carried on in three areas in northern Minnesota, in Mahnomen, 
Beltrami, and Itasca Counties. Becords were obtained from about 65 farms 
in each area. The average size of farm typical of the three counties was, 
respectively, 293 acres, of which 128 were in crops; 162 acres, with an average 
df 26,5 acres cleared; and 125 acres, with 36 acres cleared. The average net 
worth of the settlers at the time of settlement was $770 m Beltrami County and 
$068 la Itasca County. It is said that the high cost of clearing and the smaU 
Initial capital compH the settler to find employment otf the farm and delay the 
progress of settleaisut The market for forest products is an Important source 
olliieome. 
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IMSMee of capital on farm orgamaattoii*— I« tn m UvMtoclk iotlloa« 

O 4 lEU Johnson and B. M. OttssN (MU^owi ISia. Bui US p|h BOt 

A ttady Js being made to determine the importance of capital In livestock 
farming on high-priced land and in grain farming on low-priced land. This di«“ 
Ctiseion deals with the farm organiaation of 202 farms In Saline County, Mo., a 
Com and live-stock feeding section, for the farm year 1914-16. Effort was made 
to Obtain the farmer's net income for the year and enough additional Informa- 
tion to analyze h!s success or lack of it. 

Crop yields in the area surveyed were above the average and land prices 
very high. The farms studied are divided Into four capital groups, each of 
which is in turn subdivided Into a class for the successful and one for the less 
Successful operators, depending on the labor income In group one, the division 
point Is a labor Income of $600. In the other groups the class marked low labor 
income included farms which made less than $100 wages for the operator, while 
those marked high income made more than $100. 

The conclusions are arrived at that men with less than $6,000 capital should 
not attempt to owm land in the moderate to high-priced farming section, that all 
their capital should be used as working capital, and that it is important to rent 
an area large enough to employ men and horses efficiently. In the group of 
farms in w^hich from $5,000 to $20,000 capital is invested the main differences in 
^ income were due to amounts Invested per acre for the yields realized and 
e^ciency in care and feeding of live stock. Problems confronting men with 
from $20,000 to $40,000 are said not to differ greatly from Uiose in the above 
class, except that the renting of additional land is not important. On farms 
with more than $40,000 capital the low incomes were made generally by older 
operators not farming all their land but living on an interest return of from S 
to 4 per cent. 

It is said that operators making money in any class used silage to cheapen 
their rations. Skill or luck in buying or selling was not a small factor in their 
success with cattle. In raising hogs, the more successful men raised two Utters 
of pigs a year from their brood sows and held down loss from disease. 

l^tums obtained under 1914 price conditions are translated in terms of 1920 
prices, and the results indicate that the cost of growing corn had Increased to 
166.5 per cent In 1919, while the average farm price of com had increased 280 
per cent on the basis of the average for the period 1910 to 1914. The 1920 price 
of wheat had increased very little more than cost of production, w4ille with 
hogs and beef the increase had not nearly kept pace with the cost of production. 
Farmers in this section had generally shifted from less to more profitable lines 
of farming. Increased land values have more than made up for the high prod- 
uct price scale. Renting land has been advantageous. It is said, however, that 
rent rates are slowly adjusting themselves to the price situation. 

A brief sketch of the strong and weak practices of the few exceptional farmers 
in each class are given. 

The land ownership problem (California Sta, RpU idW^ pp. 86-^8). --These 
pages give a summary statement prepared by E. Mead of some of the prin- 
ciples underlying a program of State aid to colonists and the activity of the 
college in connection with the administration of the California State Xjaml 
Settlement Act 

Fortieth report of the Department of X^ands [for New Sonlh WaM} 
(N. fif. Waloi, Dept Donda Bpt, 40 UBU), pp* 71, ph. 11).— The year's operathMMi 
in regard to land legislation, aid to farmers, lands made available and disposed 
of for soldier settlement, and other transactions by the department are 
A number of soldier settlements are briefly described. 
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BefiaH of ralfteomutiitibee oppol&ted to conelder tlio employment of 
women In agriculture In England and Wales, L. Wilkins et al. ( Bd , Affr , 
and Fisherieg [/jondan], Rpt, Employment Women in Agr., England and Wales, 
1920, pp» This report is intended to indicate relatively and numerically 
the r6l€ of women workers in certain phases of English agriculture and the 
education required to fit them to meet present demands in the industry. 

The conclusions are arrived at that there Is the greatest lack of domestic 
servants and part-time workers, mainly local women relatives of men engaged 
In agriculture, and that social stimulation and local education in methods of 
working, labor saving, poultry raising, dairying, and cheese making is needed, 
eig^ecially for fanners' and small holders’ wives and farm servants. 

Warm practice) in growing field crops in three sugar-beet districts of 
Colorado, S. B. Ntjckols and T. H. Rx^mmers (f7. Dept Agr, Bui 9iy {1921), 
pp, $2, figs. 41), — Record H and estimates for the 1017 farm year were gathered in 
the summer of 1918, furnishing a basis for comparison of the requirements in 
labor, materials, and other costs, and the place In the rotation system of wheat, 
oats, barley, alfalfa, bean, potatoes, cantaloups, and cucumbers with those of 
sugar beets in three districts, in Larimer, Weld, Morgan, and Otero Counties, 
Oolo., a study of which was previously noted (E, S. R., 40, p 138). Three hun- 
dred and twenty-six crop enterprise records of the year noted, together with 
46 potato records obtained in Weld County in 1912 and 1913, are used. I>la- 
graras are given illustrating the labor distribution by months and the contract 
labor required in the production of each of these crops. The a\ernge numbers 
of man and horse hours required for the various farm operations In each of 
these districts are compiled and tabulated. Detailed account is given of prac- 
tices commonly followed in the preparation of the st^ed bed, planting, applica- 
tion of manure, cultivation, Irrigation, harvesting, and marketing with refer- 
ence to the typical crops of the regions studied. 

In figuring labor’s share In the cost of producing fann crops, a universal rate 
of 30 cents per hour for a man and 20 cents an hour for a horse for the entire 
crop year was charged. In figuring the contract labor employed on beans, beets, 
potatoes, cantaloups, and cucumbers the actual amount paid out was consid- 
ered rather than the number of hours spent in doing the work. Cantaloups 
show a total labor cost per acre of $09.07, beets $53.31 to $58.92, cucumbers 
$51.55, and potatoes $45 66, Alfalfa and the grains show the lowest expendi- 
tures for labor, A distribution of costs as percentages of the total indicates 
tlmt the labor item is highest on cultivated crops, with the exception of potatoes, 
for which Jt is 36 per cent, while the expenditures for materials for potatoes 
amount to 43 per cent of the total, the highest percentage oi this item for any 
crop. Alfalfa had the lowest percentage cost for materials. The grains, al- 
falfa, and beans show relatively high percentages for nrisccllaneous costs, in- 
cluding taxes and insurance, use of land and machinery, thrashing, and over- 
head. 

The xjercentage distribution of total crop credits, or the receipts from sales of 
the crops combined with the estimated farm value for the portion used where 
gtewn, and of total crop receipts Indicates the essential cash crops in each dis- 
trict At (p^reeley and Fort Morgan these crops were beets, potatoes, and beans ; 
at Rocky Ford, the potato crop Is displaced by cantaloups, these three crops 
bringing In more than 76 per cent of all the receipts. 

In coneluslon* It is said that the distribution of labor In the three districts 
shows that sugar beets have a longer season than any of the other crops, and 
the shortest season. Each farm should have some acreage devoted to 
g grain crop* and one or more of the row-tilled crops 
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Numerous comments are made os to the better farm practices and the conr- 
paratlve labor requirements of the crops studied. 

What the 1920 corn crop cost the Iowa farmers, H. Engbjsrg (Iowa Agr,, 
(1921), No, 10, pp. S96, S07, 420 ), — ^The farm nmnagoment department of the 
Iowa State OolleRe in cooperation with the Iowa Farm Bureau Fetlerallon is 
making a survey of the cost of producing corn on between M) and 50 typical 
farms in each of seven Iowa counties. Data from Jones and Story Counties 
are reported here. 

The average cost per bushel of corn on all farms on the owner basis was 
91 cts. in Story Count? and 86 cts. in Jones County. Over half of the farms in 
each of these counties were growing corn at a cost greater than the average. 
The differences in the various items of (*o.st between cash and share rented 
farms are shown. The cash renter In Story County produced corn 13 cts. a 
bushel and in Jones County 4 cts a bushel cheaper than the owner, owing 
largely to the charge of 5.5 per cent for the use of land, which amounts to 
more than the average land rent. 

The share renter’s, cost of producthm was greater than that of the cash 
renter. It is pointed out, however, that each has certain advantages. 

Cost of producing wheat and oats in Missouri, 1920, O. R. Johnson 
(MiBHOuri Sta, Cirv. 100 (1920), pp. .^i.—From data brielly reporteil in this cir- 
cular it is computed that the 1920 wlieat croTi cost the Missouri farmer $2.20 a 
bushel and the oats croji 82 cIs. a bushel. licss than one lifth of the crop would 
bring a price equal to cost of production at the Di-tober 1 i)ricos for No. 2 wheat, 
whereas it is uiajntained that the market price should at least pay cost of pro 
ductiori on 00 per ceut to 70 per cent of the crop. Not one county could get the 
cost of production for its oats crop. Three-eighths of the Missouri wheat crop 
would have paid, at $2.20 per bushel, cost production plus 10 per cent profit, 
but only 5 per cent of the growers would have received cost of production plus 
10 per cent at $2.04 per bushel, which was the price on October 1, 1920. At 
labor prices then prevailing, it is held that cost of production can not be reduced 
enough to enable the wheat crop to be sold at a profit. 

The cost of producing wheat and other crops in North Dakota in 1920, 
K. B, VVILLAIU), n. Metzger, and B. Skeem (Aort/» Dakota But. 144 (1921), 
pp. 3B ), — Estimates from groups of farms in ll counties, an eastern and a west- 
ern groui), and records kept by farmers cooperating vsith the college furnished 
the data for this study, continuing one previously noted (E. 8. R., 44, p. 190) 
Man and horse labor costs are calculated and tabulated. Separate charge for 
management is made on the basis of what this (‘ould be hired for and also upon 
the basis of wliat the farm operator would demand if he were employed under 
similar circumstan(*es Machinery expenses and other items of cost, including 
an arbitrary charge for manure applied, twine, thrashing, insurance, and over- 
head, are allowed. In distributing the various farm costs, the relative size of the 
representative enteriirises is used as the basis. In some cases man labor is 
used as the measure of size, while in others horse labor is the measure. For 
some costs “ acres planted ” are deemed the best basis. 

Total acre costs of producing wheat in 1020 were found to be higher in the 
eastern group than in the western. In 1919 there Avas a greater difference in the 
same comparison, due chiefly to the vei*y low’ yield in the western part of the 
State, the cost in the east averaging $21.66 and in the w^est $15.13. The average 
acre cost of wheat from 619 farmers’ estimates was $23.12 In 1920 as compared 
with $20.54 in 1919, or $2.45 per bushel In 1920 and $2.75 in 1919. The eo$t 
ranged from $1.05 to $3 59 per bushel, but the bulk of the crop was prodticad 
at about $2 a bushel or less. The costs of all the leading cre^s In North Dakota 
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were from $1 to $S per acre higher in 1920 than in 1919, but the unit costs were 
lowei* in 1920. 

Farmers* Market Bulletin {North CaroUrha Sta., Farmers* Market BuL^ 8 
(1921), Nob, 42 , pp. 10; 4S, pp. 8).— These numbers continue the partial list of 
products which farmers have for sale. No. 42 notes the organization of tobacco 
growers of North Oaniliiia on the crop contract basis. 

Headings in rural sociology, J. I‘hei.an (New York: Maermllan Co., 1920, 
pp, XIV+GS2). — Excerpts a)Hl adaptations from numerous writers and from re- 
ports of cominissioiis and olliclal sources are brought together, those in the first 
three of the 20 chapters relating to certain social coiulitions charactfaistic of 
rural life in three sec tions of the (Inited States, New England, the West, and 
the South. The remaining (‘hapters include readings on the immigrant in agri- 
culture, present problems of coindry life, some ecom>niic‘ interests, irnnital and 
moral aspects of rural life, rural henltli— j)hysl(^al and imaital, rural recrea- 
tion, drama, art, coruinmiication and transportation, corret'tional agriculture 
and rural police, the rural home. th<^<*ountry school, other educational agencies, 
the country church, th<^ village, the survey, the organization of rural interests, 
leadership, and th(‘ lichi of rural sociology. Extensive bibliographies are given 
tor eticli of tlie 4*huplers. 

Rural Commanity Conference Cornell Farmers’ Week, A. It. IVUnn ict al. 
(N, V. Ai/r, Col (Cornell) Ea:i, Bui 39 (1919), pp. 203).— X number of addresses 
delivered at this conference, held Ec^bruary lh'12, 1910, at tlu^ Ni w V'oik State 
College of Agriculture, coiisi(iering tlie general theme of the wai'’s effect on the 
rural community arc given lu're. They Include Social Responsibilities of the 
Rural Conuaiiniiy, h> A. R. Mann ; Ilow Can the Rural Commiiidty Americanize 
Its TmiJiigranl.s? by W. 0. Smith; What Does the Rural Community Owe to Its 
Cbilditm? by C. Tl. Johnson; The Report of the (Children’s Bureau on Juvenile 
Deiimpiency in Rural New York, by I. C. H. f^ook, which is a comment on a 
report previously noted (E. 8. U., 40, p. 390) ; Ilow Slaill the Rural Community 
Control Juvenile Delinciuem-y ? by H, I. C^urry ; The Need of Extending the 
Probation System in Rural Communities, by 0. L. (.’hute; The Rural Community 
Nurse, by B. E McCT’hesnoy ; The War and Rural Health, by P. R. Bowdish ; 
Is Civilian Relief Needetl In P<*a('e for Home Service in Rural Comiuunities? 
by J. Huey; Rural Recn'ation After the W’ar, by (I E. Weller; The War’s Chal- 
lenge to the Rural CTiiirch, by E. deS. Brunner ; Ilow the Rural Sunday School 
May Aid in Cominunity Betterment, by F. H. Beckwith: and The War and the 
Country Cirl, by A. M. Clark. 

The Nonpartisan licague, H. E. Gaston (Nctr York: Harcourt. Brace, and 
}lowi\ 1920, pp. 1 //-f^2J).-~A record is given of tJie begimiiiig and growth of 
this attempt among working farmers in 13 western Slates to control State legis- 
lation and carry out a program of State ownership of terminal ehwators, flour 
mills, packing houses, and storage plants; State Inspection of grain and grain 
dockage; exemption of farm iuiprovenumt.s from taxation; State hail Insurance 
on the acreage tax basis; and rural chmIU banks operated at t:ost. 

The account covers in detail incidents of its development In North Dakota, 
spread to neighboring States, becoming a national organization, and efforts 
of the opposition from early In 1915 to DeoemlKT, 1919. The league is elmr- 
acterlzed as a strictly political organization which has adopted th(' principle of 
uniform dues and paid meinbership.s as a means of linancing political activity, 
has adopted commercial methods of salesmanship by solicitors for enrolling its 
membership, and the aim of which “ has been to free the market from abuses, to 
liberate the State from thrulldojn to great market and financial centers, to 
Btimulate agriculture, to make rural life more agreeable and socially endurable, 
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to make it easier to acquire and to retain home ownership and productive inde* 
peiiderice, and to conserve so far as possible the wealth and production of the 
State for tlie people w^ho live In it.” 

Theoretical bases of a^icultural statistics, U. Rtcci, trans. by P. Saco 
Lanfeanco (Bol. Min. Fonumto [Pcrwl, Jan., J920, pp, Mar., 1920, pp. 

SSO, fig. 1). — ^This is a translation of chapters 14 to 27 of the volume previously 
noted (E, S. II., 31, p. 594), in repird to the adaptation of the systems of various 
nations to the use of index numbers expressing returns as variations from 100, 
the average for tlie last 10 yea?‘a i>eing the base. 

Monthly Crop Reporter {V. B. Dept. Agr., Mo. Crop Rptr., 7 {1921), No. 2, 
pp. 24). — Monthly estimates of acreage and conditions, data on farm values, 
prices r<><_Hiived by producers, and range of pri(‘es of agricultural products at 
important markets, as well as index numbers of crop yields, 1920, with cum 
parisons, are given in this number. It is devoted mainly, however, to statistics 
relating to niimhers and price vs of live stock, meat production and e’onsumption 
in the United States, and imports and exports of meat by 12 or 15 principal 
countri(‘s of tbe world through a |>eriod of years. Hrief special articles give 
summaries of f^>reigii erop prtispe<Hs and of the eifeet of the World War on 
national surplnstvs of m(‘at in \arious exporting connlrhvs. 

Acreage and live stock rcjtiirns of England and Wales, with sumiTiai*ies 
for the United Kingdom, 11. ,1. TiroMivsoN (Min. Agr. and Fishenca [London], 
Agr. HUtiUi.. 5b (1920), No, i, pp. .W).— The.se stulislical tables witli interpreta- 
tive notes continue information previously noted (E. S. R., 48, p. 305). 

Returns of j>roduce of crops in Kcotland, with a siininiary for the United 
Kingdom Siatuf. Scoi., 8 (1919), No. 2, pp, [;?| -The statistical 

information r>reviously noted (E. S. R., 43, 95) is ('ontinned luav. 

Agricultural statistics of Uzechoslovakia (C^^mdioMomkia, Off. f^tatis. 
Mat. Manuel Statis., 1 (1920), pp. Statistics for ihe cultivated area, 

and yields, numbers of liv(* stock, and tbe area in forests, for a number of years 
and periods of years between 1805 and 1910, are pul>lishe<l in tluvse pages of ti 
French edition of the preliminary statistical report, the lirst publication of the 
State Oilice of Statistics. The data are compiled from Au.strian ami Magyar 
rei>orts for the earlier years and from statistical investigations by the Republic 
of Czechoslovakia for the later years. 

[Agricultural statistics of Anstrolial, G. H. Kntbbs (Commonwealth But. 
Census and Btaiis. Aust., Prod. Buis, 12 (1919), pp. 9-71; 13 (1920), pp. 9-72).-- 
These reports continue the information previously noted (E. S. R., 40, p. 393), 

AGRICULTUEAL EDUCATION. 

Cooperative c'xtension work in agriculture and home economics, 1910 
(U, >S. Depl. Agr., [Bpi,] Coop. Ext. 'Work Agr, and Bonw PJeon,, 1919, pp. 63 ), — 
This is the fifth annual rei>ort (K. S. R., 42, p. 39fi) on the receipts, expendi- 
tures, and results of cooperative extension work in agriculture aud home eco- 
nomics organized under the act of Congress of May 8. 1914, and similar woik 
conducttMl under cooiierative agreements between tl)e U. S. Department of 
Agriculture, the State agricultural colleges, and local organizations. 

A brief reviow^ of the development of this work for the five years 1915-1919 
shows that the total funds annually available for the extension work increased 
from $3,6(K),000 to $14,000,000, the ratio of State and Federal funds for this 
purpose being 3 : 2. The average cost per agent Increased between 40 and 50 
I>er cent, and over 50 per cent of the funds available for extension work was 
used for county agricultural agent wmrk. The proportion of the funds available 
for home demonstration work increased from 9 to 15 per cent, and for 
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ana girls’ dub work from 5 to 6 ver cent. Only 2 per cent was used for the 
printing and distribution of publications, vrhile the remainder was used for 
extension schools* the employment of subject matter specialists, and adminis- 
tration. 

The number of persons employed in carrying on extension work Increased 
from 2,700, of whom 65 per cent gave their entire time* to it, to 6,000, of whom 
88 per cent gave their entire time to It. The number of counties having the 
service of a county agricultural agent Increased from 9(K). or over 30 per cent, 
to 2,250, or over 75 per cent, while the counties having demonstration agents 
increased from 275 to 1,050. The niinilKU* of fanners reported as cooperating in 
the extension \vt>rk ln<*reased from about HKMKK) to over 275,000. 'Plie enrollment 
in boys’ and girls’ clubs lncrease<l from 250.000 to 614, OtM). The estimat<‘d value 
of the club products was $15,0(K),000 in 1919. It is noted that as the club work 
has developed the enrollment of girls has increased more rapidly tlniii that of 
boys. 

Fourth annual report to Congress of the Federal Board for Vocational 
Education, 1920 (Fed, Bd, Vocai. Ed. Ann. Rpl., J, (1920), pp. 542, figs. 22).— 
This report deals with the promotion of vocational education in the States, 
including statistical tables with reference t4> the* us(* of Federal ami State 
funds. 

A grt*ater interest in vocational agricmltural education and a better under* 
stiinding of its problems Is rep<jrtetl for 1919"2(). A larger number of men and 
boys oulsidt* of high schools have been reached by short and part-time courses. 
There was an increase of 16 supervisors of vocational agriculture over the 
previous >ear, 36 States employing full-time supervisors and 12 States part- 
time supervisors. As compared with the {irevious year, the number of day 
schools giving instruction in vocational agricultun* in 1919- 2(i iiu*r<*ased from 
863 with an attendaru'e of 19,933 ptipils and 1,201 teachers to 1,375 schools 
with an (‘urollinent of 31,301 pupils uiul 1,570 teacliers. Of the teachers 1,460 
were enifiloyed for the 12 inouUus of the year. There were also 117 part-time 
and short course agricultural cla.sstjs with a total enrollment of 2,487 pupils, 
and 59 vocational agricultural evening schools ^^ith an enrcllment of 1,541. 

In all the States the land gi'ant college's have be(*n designated as teacher- 
training institiuions, there Ixang 04 of the latter. The enrollment in, teacher- 
training classics in agrloullure increased from 1,334 with a teacher-training 
staff of 222 in 1918-19 to 2,348 with a stafY of 203. The lu’ofessionul courses 
which have received flu* most emphasis ha\e !)ecn the siic<*ial metluMls courses 
and supervistHl practice teaching. In a few institutions the supervised prac- 
tice teaching is conducted through a system of apprentice teaching, a'iid the 
adoption of this metho<l is apparently on the increase. Almost every State 
now makes provision for and r(*qiun»s improvement of the teachers in servh‘e. 

In 1919-20 twenty-nine full-time, 21 part-time, and 5 assistant Slate super- 
visors of vocational home tH,*onomics were employt*d as compared with 10 
full-time and 34 part-time supervisors in 1918-19. The number of schools and 
classes in home making increased from 463 with an eiirollment of 39,414 
pupils and 1,433 teacliers to 700 with ad enrollment of 48,938 pui>lls and 1,637 
teachers. In 38 States 193 evening centers with an attendance of 24,768 pupils, 
and 45 part-time classes with an attendance of 7,733 In 11 States w ere reported. 
Nineteen States had evening classes for the tirst time. In 13 States 12-monUi 
teachers are employed. 

In its rehabilitation work the Federal board utilized during the year nearly 
1,700 educational Institutions. Agricultural training Ks wdtb very few ex- 
ceptions given at some agricultural college or sciiool. Experience demonstrates, 
it is stated, that group Instruction is more effective than individual personal 
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Instruction, and that there Is no difficulty In finding Hie necessary tralntng 
Oft the Job under actual employment conditions. In addition to the 5,897 
disabled soldiers reported as having entered some line of agrlciiltiiral training, 
nearly 1,000 men are classified under such headings as farm or tractor 
mechanics, agricultural chemistry, biology, bacteriology, bee culture, veterinary 
science, cotton grading, etc. 

Accounts of distinctive rehabilitation work undertaken by the various dis- 
tricts are included. 

Vocational education, L. N. Hines Dept. Pub. Jmtr, Rpt., 1919, pp. 

— ^This is a report on the progress of vocational education In agriculture, 
home economics, and the trades and industries In Indiana under the Smith- 
Hughes Act in 1918-19. Statlstiool tables are included. 

Report of State supervisor of agricultural Instruction, V. PFrrERSON (S, C. 
Bupt, M. Ann. Rpt., HI {1919), pp. fiy». .J).--T]iis Is a reij^^^rt ou the prog- 

ress of vocational agricultural 4‘dueation in South Carolina ^^lor the Smith- 
Hughes Act in 1918-19. 

Report of the director of resident instruction for 1910-20, W. Mutfoku 
{Calif. XIniv.y Col. Agr. Rpt. J9^0, pp. This report includes a discus- 

sion of changes in educational polic-y in the (kdlege of Agriculture, Cniversity 
of California 

The arrangement, effective in August, 1920, whereby instead of 17 major sub 
Jectfc, there will be only 6, viz, agricultural science, agronomy, animal indus- 
tries, forestry, horticulture, and landscape gardening, K desciMbed. Under 
this plan a central core of btudies, giving a broad view of the studenl’s chosen 
field of work, is required in each niaior. The remainder of the courses con- 
sists of elective units which may be chosen both within the studejit's clioson 
field of w’ork and outside of the college of agriculture. Two distinct types of 
training, namely, that of the student wdio plans to live on tin* farm and that of 
the future research worker and teacher are definitely recognized in this group- 
ing. Other details ha^e l)(‘en previously noted (1C B K , 41, p. S98) 

Tuformation relative to dairy manufactures courses and students taking 
them in thirty-one dairy departments of agricultural colleges In the XTniiod 
Btates, W P. B. Lockwood {Jour. Dairy AVi., 2 (191.9), No. 6. pp. Ij09-J>1^).-- 
Information is given with reference to the organizatimi, the volume of busi- 
ness done, and the teaching, or subject matter, of dair> d(*partint*nts in 31 
agricultural colleges \ Kited by the author in the fall and winter of 1918-19. 
Statistics are also given wdth reference to the number of students taking dairy 
handling and manufactures work. 

Productive farming, K. C. Davis {Philadelphia and London: J. B. TAppin^ 
cott Co., nm. 4 rev. and enh, pp. V1II+40S-^XXXIX, pi. 1, figs. A 

fourth revised and enlarged edition of this text previously noted (E S. B, 38, 
p. 297). Chapters have been added on work with rope, the r(*palr of farm 
equipment — Shandy <levices, and ismer on the farm. 

Agriculture and gaidening for schools, L. 8 . Ivins {T^thanon, Ohio: March 
Bros., 1920, pp. 215, figs. 11). — ^Thls book is Intended as a guide for teachers of 
agriculture and gardening and as a manual for students 

Part 1 comprises an outline for teaching nature study and agricultui*e, includ- 
lug suggestive questlonh; a course of study In agriculture for a Junior high 
school (seventh to ninth grades, inclusive) arranged in seasonal sequence; 
exercises In soils, plants, fruit, and iiow to raise fruit trees, etc. ; practical con- 
tests for children; corn growing and Judging by rural school boys; school 
exhibits; a course of study for rural schools (grades 1 to 8, inclusive), includ- 
ing nature study and agriculture; and 2-, 8-, and 4-year high school courses 
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PaH: 2 Is devoted to gardening, including outlines for the production and pres- 
ervation of garden crops. 

Nature-study agriculture, W. T. Sruxing {Yonkera, N, Y.: World Book 
C?o., 1920, pp. VIl+S22y figs, 266), — This text Includes chapters on soils; the 
nature, food, propagation, and care of plants ; the Improvement of crop plants : 
farm managonient niid farm crops ; vegetable gardening ; ornamental gardening ; 
dry farming and irrigation; insect enemies and allies; useful birds; bacteria 
and fungi ; the herd and tlie dairy ; farm animals and the principles of feed- 
ing; and poultry keeping. Each chapter concludes with a list of suggested 
experiments and observations, and of references to helpful literature. 

How to ieacfi canning and Jelly making in rural schools, C. A. Ltfobd 
and A. Kkxtbe {Ifampton heafieU, 1920, No, 10^S, pp. Instructions are given 
for the use of the rural s<‘hoo! teacher in offering courses in the principles and 
methods of canning aiid jelly nmking to the older girls in the school and to the 
housekeepers of the community. 

The j>reparation of a dairy exhibit, W. B. Nevenr {Jovr, Dairy 2 
(1919), No, 6, pp. 415-J0), figs. 7). — Directions for the preparation of a college 
dairy exhibit aie givon. 

Filing aftTiciiliiiral bulletins and circulars, H. DtmnAM (Kansas fita. Circ. 
85 (1921), pp, 13, figs. 3). — The author describes and discusses two methods of 
filing agricultural luilb'tins and cinaiiurs, for the use of the farmer or teacher 
of high school agriculture, viz, by classifying the publications by subjects, and 
by a card index system. 

MISCELLANEOTTS. 

Thirty-third Animal lleport of Alabama College Htatlon, 1020 (Alahama 
Vol Sfa. Rpt, 1920, pp. 5.^). — Tiiis contains the organization list, a financial 
statement for (la* iis('al yoar ended .rune 30, 1920, and reports of the director 
and heads of de])artmonts on tlie work of the station during the year. The 
experimental work r(‘pui’led is for the most part abstracted elsew^here in this 
Issue, 

Annual Tteport of California ,Station, 1020 (California l^ta, Rpt, 1920, pp. 
1-125, fi(j. 1). — 'J'his contains a n'port of the director discussing in some detail 
the relation of the California fc^tation to the Stale, the place of the station in the 
imiversJly organizalion and the eollege of agriculture, and Uie organization of 
station work, together with a summary of tlie results of investigations during 
the year. Lists of the various station firojects and publications of the year, and 
a discussion of some important jirobleiiis demanding investigation, are appended. 
The experimental work reported is for the most jiurt abstraetwl elsewhere in this 
issue. 

Twenty-eighth Annual Report of Minnesota Station, 1920 (UinneHota 
8ta. Rpt. 1920, pp. 91). — ^This contains the organization list, a financial state* 
ment for the fiscal year ended June 30, 1920, and reports (d’ the director, heads 
Of divisions, and the various substations. 'Phe experimental work not previously 
rejiorted is for tiie most part abstracdeil elsewhere in tills issue. 

Amtnal Report of l*ennsylvanui Station, 1917 (Pennsylvania, Sta, Rpt. 
1917, pp. 516, pis. US ). — This eontaius the organization list, a financial state- 
ment for the fiscal year ended June 30, 1917, a report of the dire<‘tor on the work 
and publications of the station during the year, departmental reports, reprints 
of Bulletins 140 and 147, previously noted, and many special articles. The ex- 
perimental work reported is for the most part ab.stracted elsewhere in this issue. 

Annual Report of Virginia Station, 1910 (Virginia Sta. Rpt, 1919, pp,^64, 
figs, 3 ). — ^This contains the organisation list, a report of the director on the work 
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of the Btatiott» several special articles^ axid a financial statement for the fiscal 
year ended June 30, 1919. The experimental work reported is for the most part 
abstracted elsewhere in this Issue. 

The work of the Huntley Heclamation Project Experiment Farm in 
t9t9, D. Hansen {Ij\ S. Defit Agr., Dept Circ. W (1921), pp, 27, figs. J).— 
This report includes a discussion of agricultural conditions on this project and 
the extent and character of the work carried on during the year at this farm, 
located near Osborn, Mont, Tlje experimental work reported is for the most 
part abstracted elsewhere in this issue. Data are also summarized as to acreage, 
yields, and farm values of crops produced on the project and the number of live 
stock. 

Monthly fiiilletln of the Ohio Experiment Station (Ohio Sia, Mo, Bui, S 
(mO), No. tt-lZ, pp. figs. 10; 0 (J92J), No. 1-2, pp. 82, figs, i.5).— These 

numbers contain, in addition to several articles abstracled elsewhere in this 
Issue and miscellaneous notes, the following: 

No. 11-12. Answeivs to Timely Questions; and tlie volume index. 

No, 1-2. Seeding Card for Farm Crops; and Annual White Sweet Clover, by 
L. E. Thatcher. 

Monthly bulletin of the Western Washington Buhsiation {\Vmhingt(ni 
ma., West M ush. Sta. Mo. Bui, 8 (1921), No. 11, pp. 105-180, figs. 3).— In addi- 
tion to articles abstracted elsew’here in this ivSSue, this number contains brief 
articles entitled Rhubarb Culture, by J. 1a Stahl ; Profitabh^ Fertilization and 
Applying Fertilizers, by M. E. McColIam ; Breeding Stock and Its Relation to 
the Poultry Imhistry, by Mr. and Mrs. G. R. Shoup; and Farm Butter Making, 
by H. E. McNatt. 



NOTES 


Iowa College and Station. — W. H. Stevenson, hea^l of the department of farm 
crops and soils and vice-director of the station, has beoii granted a year’s leave 
of absence to accept an appointment as representative of the United Htales on 
the permanent committee of the luleniational Institute of xVgriculttire at Rome. 
Prof. Stevenson will succeed Itean T. F. Hunt, of tlm University of California, 
who has been occupying the posititui during his sabbatical leave. 

Kansas College and Station.— State appropriations for the ensuing biennium 
have been granted aggregating $2,3S0,fXK), together with $40,000 as a rev<aviiig 
fund for emergomy use, $48,000 for the Fort Hays Substation, and $14,0(K), 
$r),CMX), and $4,lKX> for the substations at Garden City, ('Jolby. and Tribune, 
respectively. Of the college appropriations, $275, OtX) will 1)0 available for the 
construclion id’ the west wing of thi,» agricultural building, $125, (XX) for a 
cafeteria and printing plant, $100,000 for tlie central portion of a veterinary 
clinic building. $52,(X)0 for the piir<4iase of about 2.5o acres of additional pasture 
haul, and $10, (KK) for studios of contagious abortioti The remainder of the 
appropriations is largely for salaries, maintenaiue, and n^palrs. 

Con.s4ru('tion work on the new wing of the agricultural building will com- 
mence as soon as the ])Ians are completed. The wing will house IIjo departments 
of dairy hii.sbaiidr.v agricultural e<'oiioml<‘S, and poultry husbandry, and a part 
of th(' work of the departna nts of agronomy and animal liusbaiulry, including 
a meats laboratory and creamery. 

Tentative arrangements ha\e b<‘eii made for an Inv(‘stigatioii in cooperation 
with the Oflit-e of Farm Management and Farm Fconomi<*s, U. S. Peparlinent 
of Agriculture, of tlie tM'onomics of meat pro<luction and pasture utilization in 
the P'llut Hills r(*gion tif Kansas. The Investigation is to be conducted chiefly 
l)y the “route’’ melliod, and will be concerned largely with extensive summer 
pasturing operations which invol\e tin* use of large numbers of be€‘f cuttle 
gi*own In T(‘xas ami Oklahoma and iias*tureil in Kansas one s(‘!isou before 
reaching the niurk<*t. H. .1. Heiiney has lavn a]>poiiited research assistant in 
agrleullural eeonomics and vill bo in loi-al charge (O’ the investigation. 

A night school for millers was held once a week for Id we(4vs during the past 
^winter at Kansas (’’ity, Kans’., under plans adopted by tlu‘ doiiarrincnt of ;nilllng 
industry. TJu^ program eonsisttsl of wtH'kIy lerdures and discussions of mining 
problems. The average attendance was about 50, consisting of millers and 
milling employees in the Kan.sas (flty district. 

Miss Ueila Duuton, associate ])rofessor of milling industry, has resigned. 
Leave of absence has bocti granted to C. O. Swanson of the department of 
chemistry, and W. E. Grimes of the department of agri<*ultiiral tH'onomics, 
Eric Knglund has been appolutefl associate professor of agricultural ec'onoinics. 

Cornell University and Station. — Under the appropriation hill recently ap- 
proved by the Governor, the college of agriculture lias been granted about 
$1,250,000. 

The dairy department has recently installed a glass-lined 500 gal. milk tank 
for storage and manufacturing purposes. The department of poultry hus- 
bandry has ordered a 10,000-egg incubator equipped with an electric fan and 
other modern improvements. 


79T 



7d8 SXPfiKlMBK^ B£00!|1>. [toLM 

Undei’ a bequest by August Heckscher of New York Oity $600,000 was left in 
1920 to the university for the promotion of research, A small portion of this 
fund has be^m made available for studies of a tractor dynamometer by the de- 
partment of rural engiueoriiig. 

Approximately 25 n(‘w fruit growers* and fruit packers* associations are 
being formed in the iStute with the assistance of the department of pomology. 
It Is estimated that the facilities for packing the tree fruits of the State n(‘xt 
fall will be about double those of lust year. 

About 120,000 trees liavo bet'n planted by forestry students In Otsego County 
under the direction of the de])artinent ot forestry. 

The agricultural economics club, an organization of graduate and under- 
graduate stnd(Mits aiui faculty members, Is contemplating atriltation with 
similai* organizations in about forty other Institutions to carry on studies and 
discus^iions of agricultural econoniics subjects with a view to the publlcati<m 
of the findings. 

According to u nolo in Dr. Ticwis Knudson of the department of bot- 

any has been granbHl leave of absence to assist In establishing dciairtmcjits of 
plant physiology in the Universities of Rfadrid and Barcelona. Leave of ab- 
sence has also been granted for the ensuing academic year f«> Tl. H. Whetzel, 
G. W. Cavanaugh, Tl. S. H(»siner, K. M. Wiegand, A. B. Recknagle, Blanche 
Hazard, Anna TL Comstock, and Va. W. Beiijuinln. It Is oxi)ecteii that Pro- 
fessor Whetzxd will assist in organizing a plant pathology sorvici* for the Ber- 
muda Islands, and that Professor llosimu’ will make a study of forest cojidi- 
tions In Kngland, TYaiue, Switzerland, Sweden, and Nor\vay. 

I’iah College and Siatlon. — The legislature has appropriated for the station 
$115,000 for llu* ensuing biennium, an increase of $15,iX)0. The college re- 
(‘elves $145,2, ‘14 for special ina lnlennn(*e, $2,200 for improvements, and $9,<KXl 
for purebrtHl 11 stock. The extension division receives $12S,(X)0. 

A tract of 24 acres has re<‘eutly be(‘n added to the irrigated experimental 
farm at TA»gan under an appropriation made two years ago. The now land 
will be used for forage crops, fertility and orchard experiments. 

A rabbit-proof fence is to be erected around the Kane County experimental 
dry-farm. Indications are tliat this area Is quite promising for dry farming 
but oii account of the destruction of the <*rops bj rodents no accurate results 
have thus far been obtained. 

Dr. Franklin S. Harris has resigned a.s director of the .station to become 
president of the Brigham Young Univ(^rsltj. Ills resignation Is effective Sep- 
tember 1, on which (late he will succetKled by William TTterson, profe^ssor 
of geology and director <d' interior institutions. OtluT appointments Include 
Dr. Ira M. Ifavsdey of Cornell ruiversily as professor of zoology and ento- 
mology and entomologist ; Sherwlu Ma(*ser, J^h.D., as associate professor of 
chemistry; and n('nry Peterson, at pr»*sejit snperint<*ud(mt of the Logan City 
schools, as head of the dej>artiiient of t*diicatloii, a position established by the 
last Legislature. 

R, L. Judd, J. H. Waters, and K. O, Howard of Suit T^ake City, and O, H. 
Budge and C. P, Cardon of Logan have been appointed to tlj(^ board of trustees, 
vice Joiiii CL Sh:iri>, deceascul, and Lorenzo N. Stobl, Ceorge T. Odell, A. G, 
Barber, and (bvu-gc W. Skidmore, whose terms have explr<*d. 

Agricultural Experiment Stations and Demonstration Farms in Yugo- 
slavia. — The IT. S. C^onsul at Belgrade announces that two American manufao- 
turers of agricultural machinery have combined in an effort to Introduce mod- 
em American agricultural machinery into Yugoslavia* They have secured the 
cooperation of the Oospodarska Zadruga,” an association of agricultural 
cooperative societies throughout the Kingdom, and three permanent agrictil- 
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taral experiment Rtatinns under the auspices of the association will bo entab- 
llshed in those Provinces which were formerly a part of Austro-Hungary. 

The largest of those stations will cover 1,000 hectare's (2,471 acres) and will 
be located at Osjek, serving the Banal and the Bneka. The station for Croatia 
will be in the neighborhood of Zagreb and \rill cover 100 hectares. The lo<*a- 
tion of the third station has not been delinltely determined, although Pozega 
and Vinkovcl ore being considered. TOis station wiil probably comprise about 
400 hectares and will serve Slavonia. 

These experimental fields will be in charge of American experts who will 
demonstrate the uses of American tractors, thrashing machines, and other 
modern farm equipment. The harvesting machinery has already been sent for 
use during the current year. 

According to a note In WorltJ AgrwuUnrc the American Institute and Health 
Center of the Serbian Child Welfare A&‘<o<‘iution at Chachak has established a 
demonstration larm under the direction of Howard A. Julie of Ne^\ Jersey. 
A tract of 250 acres is under cultivation us a home for orphaned boys and a 
demonstration of w^hat can be accomplished by the use of American methods 
and farm inijilements. 

British Investigations of Foot-and-Mouth Disease. — Sctc'nce notes that the 
British Ministry of Agriculture and Fisheries is arranging a series of ex- 
haustive invoNtigations of foot-and-mouth disease. For this purpose It is 
planned to transfer a number ot obselele wurshii^s from the Admiralty to the 
Board tor usi' as a fioating laboratory, thereby minimizing the risk of spread- 
ing this extremely contagious disease. It is expect t^i that the investigations 
will in<‘lude members of the Ministry staff and other scientbsts, including sev- 
eral from foreign countries, and that th(‘ research may last for several years. 

Tenth AnnJversucy Colehration of the Establishment of the First Farm 
Bureau. -Exercises commemorating the tenth anniversary of the employment 
of the first county agent in the Northern and Western States and the establish- 
ment of the first farm bureau were held in Binghamton, N. Y., March 21. 

The program included addresses by Dean A. R. Mann of the (^ollege of Agri- 
culture of Cornell University, President John U, Howard of the American 
Farm Bureau Federation, the president of the Slate Farm Bureau and Home 
Bureau Federations, and others, and the presentation of a pageant entitled 
The Growth of an Idea. This pageant depicted several steps in the develop- 
ment of the farm bureau movemmil, from Its beginning as a bureau of the 
Binghamton Chamber of ComnK'ice and the Lackav^anna Railroad with only 
two farmers as members, to its full evolution as an organization primafily of 
farmers. Most of the leaders in the movement participated in the pageant 
in person. 

Necrology. — Dr. James Law, widely known as a pioneer in veterinary educa- 
tion In this country, died May 10 at the age of 83 years. 

Dr. Law was a native of vSeoUund, was educaleil in FaUnbiirgh Veterinary 
College, the University and College of Surgeons, and the veterinary schools of 
AJfort and l.yons in France, and ser\ed on the faculties of the Edinburgh New 
Veterinary College and the Albert Veterinary College of Loudon. In 1868 he 
became professor of veterinary science at Cornell ^ni^e^sity, continuing in 
this capacity until 1896 when he was appointed director and clean of the 
New York State Veterinary College, established at the uni\ersity. He retired 
from active service in 3908 as director and dean emeritus, and had been living 
in Ithaca, N. Y., since that time. 

Dr. Law also served as consulting veterinarian of the New York State Agri- 
cultural Society from 1868 to 1896. as chairman of the U. R. Treasury Cattle 
Commission In 1882-83, and as field chief of the Bureau of Animal Industry 
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of the U. S. Department of Agriculture during the campaign againat pleuro- 
pneumonia in Illinois and New Yorlc in 1887-88. He was the author of a 
treatise entitled General and Descriptive Anatomy of Domestic Animals, pub- 
lish<*d in 1861-82; The Farmers’ Veterinary Adviser, published in 1876; and a 
Textbook of Veterinary Medicine, a five volume i^^ssued from 1905 to 1911. 
In 190(M>7 he served as president of the Ameri<'an Veterinorj^ ^^edlcal As- 
sociation. 

In an editorial tribute to Dr. Law, the Jihara Jourt}ahNews summarized his 
achievements as follows : 

“ Dr. I.aw’8 attainments as a scholar and his extieriencc in both teaching and 
practice in Scotland and England prepared him for the work he was destined 
to do in America. When he entered ujKin his duties at CJomell University in 
1868 he began at once to lay the foundation for a veterinary profession. He 
recognized that the animal husbandry of tliis country would soon require the 
services of a large number of scientifically trained veterinarians to combat 
the numerous destructive diseases of live stock that were beginning 1o gain a 
foothold here For years he stood alone for higher veterinary education and 
adequate live slock sanitation. By his influence and personal eiTorls the 
first State-supported veterinary college was established at Oornell University. 
Through his students of earlier years, over whom hc^ had a profound influence, 
the Federal Bureau of Animal Industry was organized m 1884 and Ihe stock 
sanitary hoards were created in many States His services were sought fre- 
quently by State and Federal authorities whenever epizootics of a serious 
nature appeared. He has contributed more than any other man to the protec- 
tion of our animal husbandry and the development of veterinary education in 
the United States,” 

Spencer U. Pickering, well known for his work at the Woburn Experimental 
Fynit Parra, England, on the deleterious effect of grass on young fruit trees 
and his investigations on proper strength of Bordeaux mixture, died at Harpen- 
den, Iteceniber 5, 1920, at the age of 62 years. 

Director Pickering was educated at Eton and Balliol, and was appointed pro- 
fessor of chemistry at Bedford College In 1881. His early studies were in 
chemistry, dealing especially with the construction of double and basic salts 
and the thermal phenomena accompanying the formation and solution of salts. 
In 1804 he designed a series of experiments in fruit growing and persuaded the 
Duke of Bedford to set up a trial garden at Tlidgemont in Bedfordshire. Two 
years later he turned to horticultural experimentation exclusively, carrying 
on extended studies of nearly all phases of fruit growing, but notably those on 
the effect of grass on tree growth, pruning methods of planting, fertilizing, and 
inset^ticides. His conclusion^ A\ere embodied in a final volume, Science and 
Fniit Growing, published in 1919. 

Although he was handicapped by soil unsuitability and other difficulties, and 
many of his conclusions v'cre subject to much controversy, his reviewer in 
Natvre claims that *‘the Woburn trials will remain as the most substantial 
contribution of the last hundred years to the study of fruit-tree development — 
one full of stimulus to new workers.” 

The death of Director Pickering was followed by the closing of the Woburn 
Fruit Farm at the end of the year. 

T. Miyake, professor of zoology of the Agricultural CJoUege of the Imperial 
University of Tokyo, died February 2. Professor Miyake was well known aa a 
writer on entomological topics including a two-volume work on Entomology of 
^Tapan, recently published. 
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AGBICTJLTTTEAL CHEMISTRY— AGROTECHNY. 

A dh^tionary of chemical terms, J. ¥. Coticn {New York: D. Van Nosirmif! 
Co., J920. pp. — This dictionary j^ives delinitions of scicctod chondcal 

tonus, parliculiirly those which have l)ecii rec*ciitly iiilrodaced and nn* not 
^?i\en in tiic ordinary dictionary, 

I'rocecclings of the tliirty-foiirfh annual convention of the Association 
of Official Agricultural Chemists, IfflT {Jour. Aasoc. Off. Apr. i 

{1920), Noh. 1, pp. fi<j. 1; 2, pp. to7~2i>8\ figs, — This detailed report of 
ih(^ IdlT conviMdion of the iisso<*iation includes, in addition to the usual re- 
ports and re(*onunendalions of the referf*es and pai>ers abstracted idsi'where in 
this issue, the presideoUid auldrt^s by J. K. Haywood on Insecticide ami E^ungi- 
cide l^\idshitlon in the United Stales, with Elspecial Kel'ereuce to the E'chIcumI 
lnse<*tlcid(‘ Act of 11)10 (]»p. ; the address by the honorary jm^sident, 

TI. W. Wiley (pp. 1S4-19;>) ; and papers on r)ou))Ie Moisture DeK'nninations in 
Fertilizer iMaterials, hy J. (>. Ularke (pp. 57-50) ; the lOtfect of Mass and De- 
gree (if Fineness on (lie IVreentage of Available Phosphoric Acid in E*i*ecipl- 
lated Piiospliate, hy Tl, D. Haskins (pp. O-i, 05) ; The t^sc of Permanganate in 
the Kjiddahl Method iModitied for Nitrates and Investigation of the Kjeldahl 
Method tor Delerminim; Nitrogen, hotli hy 1. 1\ Phelps (pp dO-70) ; Elxcavation 
Method for Determining the Apparent Sjieeilic Gravity of Soils, by AV. EVear 
and El S. Elrb (pp. 103-105) ; A New Method for the Elstimation of Histidin, 
by W. E. Thrun and P. E\ Trowbridge (j»p. 104, 105) ; and A Note on the H-iou 
Concent rrition at whicli Iron is J^recipitated from Hydrocliloric Acid Solution 
hy Aminoniiun Tlydroxid, Sodium Hydroxid, and Hydrogen Siilphid, and Noti^ 
on tile Behavior of Neutral Ammonium (htrate in Certain Piiosphate Solu- 
tions, botli by H. El. Patten and G. H. Mains (pi). 233-237). 

Studies of cranberries during storage. — Chemical stiidii^s, F. W. Mouse 
and C. P, Jones {Massachusetts Sla. Bui. 198 {1920), pp. 75-87, fig. J). — Anal- 
yses of several varieties of crantoiies for moisture, total sugar, and total 
acid under different conditions of storage are reportt^d, together with the re- 
sults of respiration exr»erinient.s indicating tlie amount of COa exhaled hy 1 kg. 
of cranberries in t hour when held at temperatures varying from 1 to 25° C. 

The principal change in couniositlou of the cranberries during storage was a 
progressive loss of sugar whicli increased with the tompernture. Berries 
stored in tight containers without access of air deteriorated much more riipidly 
than when well ventilated. This is explained as a form of asphyxiation re- 
sulting from excess C()a formed during tlie respiration of tlie berries. As too 
rapid respiration results In a loss of sugar and incomplete respiration, result- 
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ing from lack of oxygen or excess of GOa, brings about loo rapid deterioration, 
the authors conclude that good storage of cranberries must include control of 
both ventilation aiul temperature. 

Attempts to use frosted cranberries as a sf>urce of vini'gar were unsuccessful. 

A brief description is givim of the methods ustnl in the eheniical and resjilra- 
lion experiments, with a diagram of the resjuration apparatus employed. 

The oil of the prickly pear s€*ed, S. Lomanttz {Jour, InJus. and Engin, 
Chem., 12 {li)20). No. 12, p. Analysis of the seeds of a semicultivated 

variety of white prickly pear known in Mexico ns “lima blaea do huertu ’’ 
showed them to contain 7.(18 per cent of moisture, 2.91) of ash, and 10.80 of oil. 
By extracting the S(hm1s with petroleum ether a greenish yellow, odorless, and 
somewhat viscous oil was obtained witli the following constants: Siavitic gravity 
(15.5/15.5) 0.0204, ncid number 8.00, free fatty adds as oleic acid J.5.5, stiponl- 
hcation value 180.5, iodin number 110.3, ester number 180.47, ll(*ichert-Meissl 
number 2.8, Ilehner number 03.81, and index of refraction 1.40764. 

These data indicate' tliat the oil belongs to the group of semidryiiig oils, 
and if produ<*ed in sullicient tiuantitios might be usc'd in some of tlu* oil-products 
Industries. 

Kryptocyanins. — A new .series of photosensitizing dyes, K. Q. Adams and 
H. L. Hallek {Jour. Amor. Chem. Soo.. 1^2 {1920), No. 12, p/>. 2G6J-260S) . 

Organic chemical reagents. It. AdaiMS, O. Kamjm, and i'. S. JMakvel {fit. 
Univ. But., JG {191V), No. f?, pp. 19, fig^i. d).— This bulletin contain;:, di'scriptions 
of methods which were adopted at the Bmversily of Illinois for the prepa- 
ration of some of the less (‘ommou organic cliemnuls which were unavailable 
during the early part of the war. An attempt has been made to use methods 
adaptable to large-scale production as far as ])ossible. Witii each pieparaliou 
a J)ibIiogra})hy of the known synthetic methods is ghen. .VU< nlion is calleil to 
the Importance of nu'clmidcal stirring, and an apparatus is dt^scribed and illus- 
trateil which can be used wherever refluxing and stirring at the same time 
are necessary. 

A note on the determination of diastatic activity, B. I. Koskxhlttm (Jour. 
Soe. Chotti. Indus., S9 {1920), No. 20, pp. GllT-SlGT ) .~~Tho addition of 0.5 per 
cent of ammonium <lihydrogeu jdiosphate is considereil hy tiie aulhor to favor 
the determination of diastatic power of digestion of starch solution by the 
Harrison and (lair method,^ in that it estabUshes a favorable and constant 
H-ion concentration and neutralizes tbe varying reactions of dilferent starches 
caused by the acid salts they contain. 

A new method for moisture determination, G. P. Lh^scomb and W. D, 
Hutchins {Jonr. Assoc. Off. Agr. Chem., 4 . {1920), No. 1, pp. 55, 50, fig, 1 ). — ^A 
rapid method for determining moisture in fertilizing materials is dos(*ribe<l 
whi(*h is said to give results comparable with those of the Ollical method. The 
procedun* consists essimtially in heating the sample by means of live steam and 
collecting the moisture in a vacuum cooled to — lOt)*" C. by a mixture of solid 
carbon dioxid and ether. The apparatus employed is illustrated, and tlie 
teclmitpie of the method is describml in detail. 

Deter minati on of moisture in fleJd samples of soil, H. A. Noyes and J. F. 
Tuost {Jour. Assoc. Off. Agr. Chem., 4 {1920), No. 1, pp. 95-^7 ). — Data obtained 
at the Indiana Experiment {Station tai moisture determinations in samples of 
soil of different weights are presented which indicate that the weight of a 
particular soil ne(*essary for an accurate moisture determination depends on 
the soil, the amount of moisture present, and the technique of the person mak- 
ing the analysis. The advisability i.s suggested of ascertaining by preliml^ 


^ rUarm. Jour. ILoadon], 4. ser., 77 (190G), pp. 94, 95. 
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nary tests the weights of different types of soil that must bo ttaken to have 
the moisture results agrt'e to (>.! )>er eent. 

Technique of determination of soil phosphorus, IT. A. Noykb {Jour. Assoc. 
Off. Apr. Chew., Jt {1020), No. 1, pp. 03, 04).— A technique for preparing soil 
solutions for t>lios])horns determinations ^^ilh amuKaiium molybdate, which Jias 
proved sJitisfuctory for tiie delermination of the phosplioriis variations of soils 
invpstigafod at the Indiana Exi^eriment Station, is described as follows: 

A 10-gm. sample (»f the prt'pared air-dry soil is digested in a 250 cc. gradu- 
ated Kjeldabl flask by the regular Kjeldahl method, n^ing 0.7 gm. of mercuric 
oxld and a crystal (ahr>ut 0.5 gm.) of pure sodium or ]>otass)um nitrate to com- 
plete the oxidation. After ])artiaHy cooling and making up to volume with water, 
the solution is filtered by pouring the entire <*ontents of the flask on the filter and 
pouring back the filtrate until it comes through clear. Tvvcnly-llve cc. of the 
lilt rate is pipetted into a 2r>0 c<*. lK^‘^ke^, 15 gm. of dry ammoninin nitrate is 
add(‘d and dissolved by heating to ladling, and hnally 30 cc. of ammonium 
niolybfiate solution is added vviih constant stirring. T'he beaker is placed on 
a \\ater batli at 00 to 05" f\ for one hour, aftc'r vvhhdi the ]iroc(Hlure is con- 
tijuu'd by the Ollirial method. 

The tieterininatlon of calcium in Iho presence of phosphates, J. F. 

Thu AzicAi.i: Off. \or. Chew., 4 if020), Ko. /, pp. 1Vt~J34)- — The 

method d(\scri}K‘d, which is (h^signed for calciiun determinations in the ash of 
plants and similar materials coidainiug jiho^ldiatt^, depends upon the con- 
\ersion of calcium i>hospha1<‘ into in^*oluhle calcium oxalate h.v the action of 
dilute o\all(* {u*id, while the phospliatcs of iron and magm^sium which may 
h(* iircsent form sopihle oxalates. If manganese is iiresent it is ])rocipltate<l 
as the oxalate along with the calenun, and is sejiarated from the ciilcium 
oxalate 1)> dissohing the pret'ipitatc in ('\cess Hi’l and reprcs'ipitattng th(» 
(‘alcium w’ilh ammonia and ammonium oxalate Tlie calcium hi <dther case 
is finally detc'rmined b.\ ignitpig and w’eighing as Oat), or l>y dissolving the 
pre<*ii»itat(* in llSOi and titrating with standard potassium t>ermanganate. 

Tests of this method ari' rei><>rted which sliow that h.v kix'ping the vsolution 
down to a small volume an ac(uirate ilepuaninatioii of (‘alcium can be made 
in nmouuls us low as 0 .(mk» 5 gm. in the pivsence of an t^xcess of pho,sphateK. 
The data r(d)orr<vl also in<‘lud(‘ tables showing the sf^luhility of cnl(*ium oxalate 
in oxalic acid and in diflerent salts. It was found h> he practically iiisoUible 
in cohl solutions of oxalic acid, soluble to tlte extent oi about 20 parts per 
millhm at a eon(‘(uitratiori of 30 per cent of oxalic acid at boiling temperature, 
practl(*ally insoluble in I he ]»rescnce of oxalic acid iu ammonoim nitrate 
or chlorid at any (>rdiiun\\ C(mcei»t ration, slightly soluble in ammonium sul- 
phate, soluble in juire sodium salts, but insoluble in so<linm salts in the i)r('s- 
enee of oxalic acid. 

Sonrie rCvSiilis of the determination of potash by the liiiido-Gladding 
method, II. C. Moork and R. D. Caldweli (,/owr. Indua. and Cnain. Phent.. 12 
{1920), No. 12, pp. 1108, t/89). — Attention is called to the fact that the use of 
<S0 per cent ethyl ah*ohol, as pn'serihed iu the Official method <»f detormindug 
l>otash by the Llndo-Gltidding procedure, gives lower results than the use 
of 05 pc*r cent ah‘oboI, This discrepancy in results is showm to be due, in 
part at least, to the presence' in ordimuy potassium chlorid of s(>dium salts. 
The sodium salts, being more solubh* in SO per emit alcohol than in 05 per cent, 
give an alcoholic solution of sodium salts whicli has a greater soh^enf action 
on the potassium platinic (TUorld than the alcohol alone. 

It is thought advisable that further study he made of the effect of other 
salts and other eoucxmt rations of alcohol. The data already obtained are 
considered to warrant “the suggestion that the Official method be changed 
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at least to allow tlie use of the strong alcohol, about 95 per cent, for the first 
washings to remove excess platinlc chlorid, and the 80 per cent alcohol for 
final washing, if this is considered neemsary ; then if there is aiiytliiiig present 
whicli 80 iMjr cent alcohol should remove and which 95 per cent alcohol will 
not remove, It (*au he done in the final washing without including the effocl 
of sodium or other salts.” 

A modified method for the determination of water-soluble potash in 
wood ashes and treater dust, IL 1). Haskins {•Jour, /Isn-oo. OfJ, A(jr. Chem,^ 
4 {J020), No, /, pp, H2-8^), — The author, at the Massachusetts Experiment Sta- 
tion, suggests as a inodilication of the Ollh'ial method of (Ictermiulng wuteT- 
soluble potash in wood ash<‘s, the prelimiiiiiry Ireatnieut of the ashes for two 
days at room tomijcrature with just enough water to (‘over, aftiT which the 
samples are waslicd with successhe portions of boiling water and the ma- 
nitmlutiou ('ontiiuied jicconling to the (tfllcial metho<J. 

Jtesiilts of analyses by ih(» two methods of 1 sample of treater dust and 
21 samiilcs of wood ash(*s indicate that the freshly made dry ashes and dry 
treut(‘r dusl .tield apprecialiiy more water-soluble potash by the modilied than 
i)y Ujc Oihcial metlKHi. 

The influence of iiotasslum pcriiiaiiganate on Kjeldahl nitrogen deter- 
minations, TX <\ (^HiJKANh {Jour. InduH, and Enp\n. Chvm.. 12 {IV20), No. 12f 
pp. 1195, J196).- -Attention is culled to a paper read by W. Enuir at th(‘ 1915 
meeting of the Association of Ofiicial Agricultural ('’luanists, in wUicdi the 
accuracy <*f the Kjeldahl method tor nitrogen in feitilizcT analyses was tpies- 
tioned on the basis of da tit sliowdng a large loss of nitrogcMi jn Kjeldahl 
delcrminatioiis on fcTtilizers when potassium pc^rinangauate was addcsl. To 
ch(‘ck this method on substances dealt wuth in nutrition worl: duplicate 
Kjeldalil deterininatlons were made on a miml)er of samples of feeding stuffs 
and fc'ces, with and without the addition of potassium pc'rmungaiiate. 

The results oldaiiied In determinations made without tlie addition of i)er- 
innngauate w'ere uniformly lower tlian those in wiiich the permanganate was 
used. As an explanation of tliis discrepancy it Is suggestt'd that a loss of 
nitrogen ma> occur on addition of pcimanganate, but that this has been com- 
lH*nsated, at least in the' matc'vials used in tlie present study, by tlic' more 
e^fec‘ti^e oxidation of the organic matter tlirougli the addition of the perman- 
ganate. 

The comparative cialuaiion of total nitrogen in urine by the Dumas 
and KjeldaliJ methods, W. Mjsikkzat and M. l\ .Iankt iiUonpi. Nend. 
Acac/., Nc/. 111 {1920\, Ao. 21, pp. 10t9-lu21). — CVnaparativc' results of 

determinations ol total uitrogcai in pathological urines by the Dumas and 
Kjeldahl uu'thods are reported wliicli show* liigher values ior the former than 
the latter. This is thought to indicate the exist eii<*e in the urine of nltrogcmous 
conu>oniuls wliicli escaiie oxidation by ILSO*, and the nitrogen of which is 
consequently not inclnded in the Kjeldahl dc'terminatiou. The authors con- 
clude that, notw'itlistaiicUiig (he greater ditlicailty of technhiue, the Dunnis 
method should he used in urological work and in nitrogen balance determina- 
tions in pathological conditions. 

Quantitative determination of ammonia in urine, in serous liquids, and 
in the digestion products of the Kjeldahl determination, A. Haitn and E. 
Kootz {Hiochan. Zt^chi., 105 {1920), No. J/-6, pp. 220-228, figti. 2; ahii, in Chan, 
Aba., 14 {1920), No. 21, p. 3255).-- A raidd method of ammonia determination is 
described in which the ammonia is set free by the action of sodium carbonate, 
lieat and asi)lratiou being used to hasten the reaction and collection of the 
ammonia in the standard acid. The techiiiqifl' is descTibed of the procedure tor 
aimuonia determinations in urine, blocHi serum, and Kjeldahl digests. 
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The iodometric determination ot amino nitrogen in organic substances, 

H. II. Willard and W, E. Cake {Jour. Amcr. ('hern. Soc., Jf2 (J9^0). No. 12, pp. 
2646-^2650 ). — Modifications in the Kjoldahl method of determining nitrogen are 
described. Thest* consist in the addition of potassium persulphate to the cold 
charred solution of organic matter in conmitruted sulphuric acid to hasten the 
oxidation, and in the subseiiiient detorniination of the ammonium salt by the 
oxidation of the ammonia to nitrogen in alkaline solution with standard h>T) 0 - 
hromite, the excess of the latter btung dotermined by adding potassium lodid 
and acid and titrating the liberated iodin with thiosulphate. 

The technique of the method is described in detail, together with precautions 
that must be taken to insure accuracy of results. 

The use of ethyl acetate as a x»recipitating reagent for proteins, A. !Mame 
(Ann. Inst. Pasteur, S4 (1920), No. S, pp. 159-161). — Attention is calle<l to the 
fact that ethyl acetate jn'ccipitatos proteins from dilute solutions of blood 
serum, pejitone, etc., and the suggestion is made tliat it may possibly prove of 
value as a protein precipitant in place of other reagents such us acetone. 

Standard methods for tlie examination of water and sewage (Boston: 
Amcr. Pul). Health Assoc., 1920, 4 . ed., pp. VIIA~1I5. fuj. i).— In this revision no 
changt's from the preceding edition (E. S. it., 37, p. 311) have been made in 
the chcinK‘al nadhods, but a few important clianges are nob^l in the methods for 
prei)ariTjg and standardizing culture media. 

Babcock testing of milk and cream, C. F, Hoyt (Calif. Dept. Apr. Mo, Bui., 
9 (1920). Ko. 10~1t. pp. 542 . 542 , ftp. /)— A method devised by O. G. Simpson 
for calibrating Babcock tost bottles is <iescribe^l, with an illustration of tin^ 
apparatus einployiHl. This consists of a metal tube 4 ft. in hmgth and filled 
with mercury. At the middle of the tube is an oi>ening into which the mouth 
of an inverted Babcock test bottle (‘an be fitted. At one end of the mercury 
tube in an adjustment screw, which is used to bring tlu^ mercury to the level of 
the zero mark in the test bottle. The other end of the tube is provided with 
a plunger, accurately adjusttkl to displace given amounts of ineivury. By slid- 
ing this i)!unger fixed distances into the tul>e, mercury corresponding to given 
percentages on the Babcock scale is forced into the bottle. B 5 comparing the 
level with the corresjionding graduation on the bottle the apparatus jnay be 
easily calibrated. 

The direct identification of soy-bean oil, O. A. Nf.whall (Jour. Indus, and 
Enpin. Chew., 12 (7920), No. 12, pp. 1174^ 1775). — The color test described is a 
modification of one suggosl(>d i)y SettimJ (K. S. II., 30, p. 413), and consists in 
mixing 5 ce. of chloroform witli r> cc. of the oil, a few drops of gum arahic 
solution, and 5 cc. of a 2 per cent solution of uranium nitrate or acetate. On 
shaking thoroughly, a characteristic lemon-yellow emulsion is forintnl with all 
samples of crude and refined imported soy-bean oil, but not with bleached and 
deodorized bean oil, hydrogenated oil, bean oil fatty acid, or with any other 
oils thus far tested. 

The test has been found of value in the detection of admixture of the cheap 
bean oil with wood oil or linseed oil. In the former case it has been found 
possible by comparison with standards of varying amounts of pure wood oil 
and pure beau oil to detect as small an amount as 5 per cent of the bean oil. 
The test is said to be not quite so sharp with linseed oil. It is pointed out 
that the test has been used only Mdth imported oils and may be characteristic 
of only certain varieties of soy bean. 

The determination of sucrose In the presence of both invert sugar and 
raihnose, W. Montgomery (Internatl Bupar Jour., 22 (1920), No. 232, pp. 580- 
5S2j abs. in Chem. Ahs., 15 (1921), No. 2, p. 322 ). — ^A formula and tables of fac- 
tors are given by which it is possible to determine the amount of sucrose, invert 
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sugar, and rafTinoso in a niixturo of the tliree with the use of the polarization and 
copper reduction methods. 

Now observations on saccharin analysis, O. IUcykr (Chcm, 44 il920)f 
No, 71, pp. 4^Z — This is a summary of recent conlributioiis to saccharin 

analysis, ]>o(h from the author’s laboratory aful from other sources, including 
a new rnetliod for the <iualitative deloriniiiation of suHlnid and its detection in 
various saccharin preparations, data on the content of sulfinid in different 
coraniendal preparations, a method for approximating the sweetness of arti- 
ficial swcoteniijg agents, a note on the variations in specitic gravity of commer- 
cial sijcchariiis, and a revised formula for determining the content of saccha- 
rin in such preparations. Earli<»r studies hy the author on saccharin have 
been previously noted (K. S. H., 42, p. 613; 43, p. 12). 

A new reaction of saccharin, L. Thevenon {Jour, Phann, et Chirn,, 7, sen, 
22 (1920), No. II, pp. 421y ^22). — sensitive color reaction for detecting sac- 
charin in food niat(‘rials is descrilit'd, consisting essentially in the diazotizatlon 
of the saccharin and the union of the diazonium salt thus formed with ^ riaph- 
thol, yielding an inbaiso and brilliant red color. 

Naphthalene sulfonic acids. — 111, An alternative method for the quali- 
tative detection of naphthalcne-2, 7- and 1, 6-disulfonic acids, .T, A. AMimuit 
{Jour, Indus, and Engin. Chew., 12 {1920), No. 12. pp, lt9/f, 1195). — This is a 
contiimalion of stmlies previously noted (E. 8. K., "14, p. 711). 

A composite reagent for the* determination of sodium eWorld in urine, 
H. V. Atkinson (Jour. Lab. and Clin. Med., 0 {1920), No, 9, p. 160), — A eoui- 
posito reagent which has het'u found useful in the deterniinatioii of sodium 
chlorid In urine consists of 6,67 gm. of silver nitrate, 75 gm. of ferric ammo- 
niiim alum, 150 cc. of concontratcHl nitric add, and water to 1,(KK) cc. The de- 
termination IS made hy placing 90 cc. of this reagent in a glass-stoppered 100 
cc.-cyliiifier. adding 10 cc. of urine from a pipette, shaking, and allowing to 
stand for a few minutes, after which 50 cc. of the aT>pi‘oxiinately dear solu- 
tion is pip(*tted off and the exc(‘ss of silver nitrate titrated with the usual am- 
inoniiini thiocyanate solution, 1 cc. of which is equivalent to 0.01 gin. of sodium 
chlorid. 

The preservation of blood, C. Ocpenhetmer {Biovhem. Ztsehr., 105 {1920), 
No. IS, pp. Ui5-15l{). — A study of various methods of jireserving blood to be 
dried and used in food prej^arations is reported. The best results were ob- 
tained with the use of a solution of sodium sulphite with the addition of suffi- 
cient oxalic, tartaric, or hydrochloric acid to liberate the sulphur dioxid. 

Ooloriinetric procedure for the determination of urie acid in blood, A. 
Giugaitt {Compt. Rend. Poe. Biol, IPariH], 83 {1920), No. 28, pp. 1273, 127^).— 
The method is based on tlie blue color given by uric acid with the phospbomo- 
lybdic reag<‘nt of Foliu and Denis, the lest being applied directly to the blood 
filtrate after reinov^al of proteins. 

The analysis of resins, balsams, and gum resins, K. Dieterich {London: 
Scott, Greentrood rf- Son, 1920, 2, ed., rev. and enl., pp, XVI ‘4-4^1)- — ^This is a 
revision by II. B. Stocks of the first English edition of this book by Salter 
(E. S. H., 14, p, 546). 

The thermal decomposition of turpentine with particular reference to 
the production of toluene and isoprene, S. A. Mahood {Jour. Indus, and 
Engin, Cheni., 12 (1920), No. 12, pp. 1152-1155, figs. S). — ^This contribution from 
the U. S. Forest I’rodiicts Laboratory, Madison, Wis., consists of a study of 
the yields of isoprene and toluene in the cracking of turpentine at different 
temperatures. The results obtained Indicate that although turpentine Is a 
possible source of toluene in case of emergency, it does not give a sufficiently 



AGKICTJIirUBAt. CHEMISTRY — AGROTECHNY. 


mil 


807 


large yield of either toluene or isc^renc to make it a prartioal source of tho«e 
liroducts under ordinary conditions. 

The manufacture of table sirup, C. W. Hines {'Philippine Apr. Rev., 11 
{1$1B), No. 4, pp. pU. 5). — ^This article discusses the manufacture of 

cane, sorghum, palm, and maple sirups aiul glucose sirup from starch and from 
sucrose. Information of special Interest in connection with the sugar sirup 
industry in the 1‘hillppines is included. 

Kinds of sugar and how made in the Philippine Islands, 0. W. Hines 
(Philippine Agr. Rev., 11 (1918), No. 4, pp. 248-^5S, pU. 4).— A descriptive 
article. 

An improved method of measuring color in the sugar factory, A, B. 

Bawtkee (Intemntl. Sugar Jour., 22 (1920), No. 262, pp. 556, 557, fig. 1; ahs, m 
Chem. Ahs., 15 (1921), No. 2, pp. 323, 324). — The apparatus employed consists of 
a long rectangular box, the main part of which is divided lengthwise into two 
light transmission chambers through which light from a small chamber at one 
end of the box passes to a corres])onding chamber at the other end. One of 
the light transmission chanrt)ers is provided udth a calibrated shutter and the 
other with three transparent glass screens (red, green, and violet), each pro- 
vided with calibrated shutters. Ti»e light from the white light chamber Is 
received on a white glass screen and that from the color element on a similar 
screen provided with a shd in the center. The apparatus is adjusted by means 
of the shutters so that light from both chambers is of equal Intensity as de- 
termined by the disappearance of the slot in the second screen when viewed 
from an observation slot in the side of the box. On placing in the si>ace he- 
twetm the two screens a transparent rt'f'eptacle containing the solution to be 
examined and adjusting the ^‘Oior shutters until the slot in the screen again 
disapi)ears, the <*olor of the solution may be iwasured by Ua' i>ercentage read- 
ings on tlie resiK‘ctive color s<*ales. 

Advantages clainuYl for this instrument are a greatly increased accuracy, 
independence of source of light, and tlic possibility of analyzing the color into 
its rclativf* component parts of n^l, green, and violet, thus indicating what pre- 
ponderance of color must he removed. 

The preservation of bagasse in sugar-cane mil! control, O. L. Spencer 
(Jour. Indus, avd Nngin. Chan.. 12 (1920), No. 12, p. 1197). — The author states 
that ammonia has pnned much more satisfactory than formaldehyde as a 
preservative of samples of bagasse to be used for laboratory analysis. Pre- 
liminary exi>erinrents have indicated that bagasse or filter press cake may be 
preserved for sc'veral hours in an atm(»sphere of ammonia and chloroform. 

On the settling of precipitates in general and of cane jnice precipitates 
iu particular, N. Dkerr (/nlcmatl. Sugar Jour., 22 (1920), No. 263, pp. 618^ 
$24, figs, 2). — This is a study of the rate of settling of tlie prt'cipitale formed 
on defecating cane juice from observations of the rate of settling of particles 
of alumimnii hydroxid from suspensions of different concentrations in tall nar- 
row cylindrical vessels, and from similar observations conducted with cane 
juice to which varying amounis of lime had been added. The coiulitioas in the 
hitter experiment were made to simulate os far as possible factory conditions 
by using as the cylindrical vessel an ordinary hiebig condenser walled o*ff near 
the bottom of the inner tube, the inner tube being then filled with the juice 
previously heated to boiling, and steam at atmospheric pressure allowed to 
circulate through the outer jacket. 

The phenomena observed with cane juices were the same as with suspensions 
of alumina, 1. e., a short period of disturbance followed by a phase of free fall 
until the critical position occurred, when the line of demarcation between 
60767**— 21 2 
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sediment and dear solution was marked. With the amount of lime fnmlsliinig 
the most satisfactory defecation, representing 1.5 ce. of normal suspension ]^er 
100 cc. of juice (0.042 gm. per 100 cc.), the Juice was found to settle during the 
stage of free fall at a uniform rale of 7 cm. per minute. Under these conditions 
the critical phase would occur at 0.75 7i, where h is the height of the settling 
tank, and the ultimate volume of the mud would be about 15 per cent of the 
volume of the juice. The initial height of column was found to alTc(‘t the rate 
of settling, the higher the column tlie more rapid the settling. 

Becent advances in defecation, W. D. Hokne (Jour, Indus, and Engin, 
Chem,, 12 (1920), No, 12, pp. 1179, 1]80),~~A brief description is given of two 
new clarifiers for sugar defecation, the Dorr clarifier, a development of the Dorr 
thickener known in metallurgical work, and the Williamson clarifier. The latter 
is designed to separate all suspended and precipitated material from the sugar 
solution by flotation with the aid of air bubbles formed by forcing the defecated 
solution through an aerating vertical pipe into settling tanks heated by trans- 
verse steam pipes. Both clarifiers are considered to give promise of greater 
economy of time, labor, and fuel, as well a.s a smaller loss of sucrose. 

Notes on some decolorizing blacks, C. F. Raedorf (Canad, Chem, Jour,, 4 
(7920), No, 8, pp, 207-211 ). — This is a general dl.scussion of decolorizing car- 
bons, with reports on the examination and production of Eponite or Korit, and 
the experimental production and properties of a new carbon Karhos.” This 
is prepared by digesting 1 kg. of KKhinesh char-dust with 1,250 cc. of commercial 
HOI for 24 hours, working up the resulting paste with 23 liters of water, 
adding 70 gm. of charred sawdust, agitating the mixture with an air current or 
by mechanical mean.s, and filtering as raj^idly as possible, after which the residue 
is washed with two batches of water of 23 liters each. This material is said to 
be fully as eflic'h'rit as Norit and to have none of its objectionable features. 

Production of “ Karbos ” decolorizing carbon, 0. F. Bardobf (Ini email. 
Sugar Jour,, 22 (1920), No. 202, pp. 50(}-5C)9).—-A rCsunu^ of the pni)er noU^ 
above. 

Oontiii lions inters for using Norit, H. B. Voij.ratii (Pacts Ahont Sugar, 10 
(1920), No. 6, pp, no, 111, fig. 1; aU, in Cftrui. AOs., H (1920), No. S, pp. 123S, 
IM4).~~Djsa<lvantages in the us(» of ordinary filter prt'sses in the recovery of 
Norit when used as a decolorizing agent in sugar manufacture are discussed, 
and a new process is described in which the two stops of treating the liquid 
and recovering the Norit are combined by tbc use tjf an automatic continuous 
filter. This machine is d<\scribed, and advantages hi its use are pointed out 

Contribution to tlio chemistry of potato starch manufacture, H. TRYi.rjfiB 
(Ohein, Zfg., U (1920), Nos. 134, PP- 333, 83/,; 130, pp. H 1,3-8 1,7 ).--h^rom ash 
analyses of crude potato starch and of the stjirch after washing and treatment 
with distilled water, natural water, and solutioiis of different salts, the author 
concludes that ordinary starch can he considered as the calcium salt of a 

tribaaic starch phosphoric acid with the formula, {(\]lioOa)„(01I) 

Tlie starch exists in the potato not as a calcium salt, but as an acid potassium 
salt which is converted into the calcium salt by the calcium contained In the 
wash water. Part of the calcium is replaceable by magnesium, sodium, iron, 
and manganese, as can be shown by ash analyses of starch after washing with 
salts of tliese metals. 

Studies ou technical casein (Jour, Indus, and Engin, Chem., 12 (1920), No, 
12, pp, 1162-1178, figs. 5 ), — ^Thls seiies of papers deals with investigations con- 
ducted by the Dairy Division of the tJ. S. Department of Agriculture for tlie 
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purpose of perfecting a process of mannfaclurlng casein to be nsed in tbe preiw- 
^tlon of wat^'rproof jarlne for airplanes. The papers are as follows : 

I. Jntrodvction, W. M, Olark (pp, 3162, 1163). — The author rlescribes briefly 
the problems involved In preparing a casein of the required speciflcationa and 
the results actually obtained. 

II. Qrain-ourd ecr^ein, W. M. Clark, H. F. Zoller, A. O. Bablberg, and A. C. 
Weimar <pp. 1163-1367). — ^This paper describes In detail the technique finally 
adopted in the manufacture of grain-curd casein, and reports studies of the 
effect upon the product of washing and of eKi>osiiro to varying moisture content 
The method adoptini consisted in the precipitation of the casein with HCl, the 
chief control being exercise<l through adjustment of the II ion concentration 
to an apparent value of i>II~4.0 with methyl rcfi as ir\dicator. 

III. Methods of analysis, It, IT. Shaw (pi). 116S-1171). — Modifications in the 
tentative methods of casein unalj^si.s <lescribe(l from the U. S. Forest TToducts 
Laboratory by Browne (IC. S. Tl., 42, p. 131) are report e<l, with comparative 
results obtained by the tentative and modified methods. To obtain reliable 
results in moisture determinations it was found necessary to use the standard 
method of drying to a constant weiglit in partial vacuum at the boiling point 
of water. The i)est results in ash analysis vs'ere obtained by first heating the 
casein over a very low flame and after it had thoroiigldy tdmriHMl coin])l<qing 
the Ignition at as low a temperature as pos.sible in an electric nnitllc. For fat 
the Koese-Gotllleh method gave consistently higher results than liiose obtained 
by ether extraction owing, it is thought, to the failure of (iie other extraction 
method to remove all the fat. Sugar was determined by an adaptation of the 
Dfilcial method for determining sugar in cattle Cecsl and phosphorus by the 
Official method of determining t<»tal phosphorus in fertilizers. 

A note by W. M. Olark on the free n<*idlty of te<4mical <‘ase5U is u])pended. 

IV. f^iandardizaiion of the hora,jr solvhiUty test fot eomwf^rviut eascim, IT. F. 
Zoller (pp. 1171-1173). — Tlie borax solnhility test, as described in Bulletin 661 
of the U. S. Departmout of Agriculture (K. S. U. 30, p. 386), has been stand- 
ardized to serve as an n<T\irate means of differentiating caseins according to 
certain inherent properties dei>endlng upon the source and metluKl of separa- 
tion. The technique* of the inodilU^i pro(*edurc is as follows: 

The casein is ground to pass a 40-mesh sieves 1.5 gm. is tlien weighed into a 
250 ec. beaker, and iOO cc. of 0.2 .1/ borax at 30” (76.32 gm. of NuaBtOr.lO 

HjtO dilutt'd to 1 liter) is added with vigorous stirring, q^he stirring is con- 
tinued at 5-iniunte intervals for 30 minutes, although the <-haracter of tlie casein 
can usually he determined during the first 10 minutes. 

Cautions to be observcnl In performing the test arc iiote<l, and a tabulation 
is given of the relative consisten<*y and physical appearan{*e of difforimt 
caseins when thus treated. The test Is said to <IinVrentiate very clearly l>e- 
tween high and low temperature caseins. The casein produco<l by the grain* 
curd process was found to yield uniform and promising solutions with ihir; 
nKKlifled borax test 

The acid hydrolysis of sugar-cane fiber and cottonseed hulls, E, C. Shkr- 
BAED and (t. W, Blanco {dour. Indus, and Fmgin. Chem., 1^ {1920), Ko. 12, pp. 
1160^1162 ). — Experiments conducted at the IT. S. Forest.s Bro<lucts T.aborfitory, 
Madison, Wis., on the acid hydrolysis of sugar-cane fiber and cottonseed hulls 
are reportcxl which show that both materials are unsuitable for the prepara- 
tion of ethyl alcohol without further treatment, but are very promising sources 
of xylose and furfural. 

Some investigations on prune drying, E. H. \Vikgani> {Oregon Sta. Crop 
Pest and ffort Rpt. $ {1915-192(1), pp, 52^7, figs. .{).— As the result of an in- 
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ve»tigatton of favorable conditions for prune drying, with particular reference 
to air flow, temperature, and humidity in Oregon-type tunnel driers, the author 
recommends the use of shallow, G-ln. lug boxes in place of the larger field 
boxes to facilitate handling the fruit and decrease the amount of spoilage, 
sorting and grading the fruit before drying, dipping in boiling water or lye to 
hasten the <lrying, and nuiintalning in the drier rapid air movement, uniform 
temperature, and medium high humidity. The air flow in drying chambers can 
be increased by having larger air intakes, de<'p furnace chambers, and shorter 
stacks with larger cross-section area. 

Types of evaporators, W. V. (^bitess (Calif, Dept, Apr, Mo, Bui,, 9 (19W), 
No, S, Sup., pp. 105-»liS, 3). — This is a discussion of the general princiffles 

of evap<^>ration, followed by brief des<Tiptlons of evaporators of the natural 
draft, forced draft, and distillation types. 

A brief suinmary of activities of the U. S. Department of Agriculture In 
diehydration, P. P. Nichols (Calif. Dept. Agr. Mo. Bui,, 9 (1920), No, S , Sup., 
pp. This is a brief account of Ibe work done during 193&~2(> by the 

division of dehydration of the Bureau of ('hemistiT, II. S. T^opartment of 
Agriculture. 

METEOEOLOGY. 

The temperature and precipitation of Alberta, Saskatchewan, and Mani* 
toba, A. J. CoNNOB (Ottawa: Met, Scn\ Canada, 1920, pp. 170, pis. 16, fig, 1 ), — 
Tills is iho second of a series of monographs designed to summarize and ana- 
lyze eventually all the data of meteorological observations In Oaiuula during 
the last 70 years or more. The first of those monograjihs, previously not^Ml 
(E. S. It, o4, p. .*120) dealt with the temperature and precipitation of British 
Columbia. Tiie data are presented in tables and inap.s. 

To correct an erroneous lurim^sslon that tlie provinces with which this mono- 
graph deals “are almost altogether a wide oxiianse of prairie land of nearly 
unvarying level,” it is jiointed rmt that they also contain liilly and broken 
plateau regions and that the ohservalions so far recorded indh*ate that “the 
variability of any of the meteorological factors tends to be h‘ast on the ojien 
jirairle. and greatest wliere tlu' contours are irregular. Good and had years 
from the agricultural staudjtoint are tlierefore more likely to be sharply differen- 
tiated in southern Saskatchewan and soutliern AlbcTta than on the central 
plains; and this is probably true of the upper iiortion of the Assiniholne Valley 
also. . . . 

“The fixing of the variability of the rainfall within tabulated limits for 
various districts is, of aairse, the most important thing from the agricmltiirists’ 
viewpoint . . . but on account of the broken character of the records made in 
these provinces it is at present scarcely possible to fix these variations for any 
locality. ... In this present volume it was thought best to give full tables 
of iiTonthly totals of precIx»itaiions from the beginning of observations ut each 
station. Those tabh^s give some idea, at least, of the chance or expectation 
of good rainfall in any of the older districts.” 

Meteorological observations at the Massachusetts Agricultural Experi* 
meut Station, J. hh Ostuandeb and 11, W. Poole (Massachusetts Sta, Met. BuU. 
SSS-SSe (1921), pp. h each), — Summaries of observations at Amherst, Mass., oa 
pressure, teuflierutiire, humidity, precipitation, wind, sunshine, cloudiness, and 
casual phenomena during January and February, 1921, are presented. The 
data are briefly iliscusstHl in general notes on ihe weather of each month. 

Meteorology, 11. A. Smith (N, S. Wales Statis, Register, 191S^19, pt, 6, pp. 

Detailed data on pressure, temperature, precipitation, humidity, de«r 
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and fog, and wind at Sydney and other places in New South Wales, lOlS-10, as 
compared with previous years, are summarized. 

[Meteorology of Uganda], H. li. Wallis (Tu Th^ Handhook of Uganda, 
London: Crown Agents for Colonies, 2, ed,, 1920, pp, 281-293). — Detailed 
meteorological data for 19] 8 at Entehl)e, the capital of the l*rotectorate, and 
data for temperature and rainfall only at 52 other places in the Protectorate 
are summarized in tables. Attention is called to the efforls to extcml the 
meteorological service, particularly in the interest of c<»tton growing, which Is 
hy far the most iniportant industry of the <'ountry. Tlie average i>ressure at 
Entebbe is slightly over 26.1 in., the mean temi>eraturc about 71^ F. and very 
uniform throughout the year, the average annual rainfall for 19 years 58.64 in., 
and the mean daily sunshiii'e for 15 years 5 hours and 30 minutes. 

The control of climate by lakes, E. H. L. Schwarz ((Jeogr. Jour., 57 (1921), 
No, S, pp, 106-181, ffgs, Tliis artitle deals with the cause and remcidy of 
progressive d("si<\‘ation of South Africa as discus.siMl in di‘tail in the author’s 
book on tbe subject, jireviousiy noted (K. S. II., 14, p, 2|l)8). In the discussion 
following tlie reading of the paper, st‘veral speakers (piestioned the practica- 
bility of tbe jiroposfHl plan of reclamation. 

Plic'iiologloal c>bs<^rvations during 19210, H. I Jos (Cultnra, 33 (1921), No, 
S88, pp. 12-26 fig, 1). — Obse rvations in difCenaU parts of Holland are summar- 
ized and discussiHl. Mtdhods of reporting results of pheiioIogi(Ml observations 
are also brietiy (‘onsidor<Ml. 

Nitrogc'n in the rainwater at Ithaca, N. Y., B. D. Wti^on (Koil ScL, 11 
(1921), No. 2, pp. 101-110. fig. 1) — Studies conductCHl at (k)rnell University on 
the amounts of aumiouiacal ami nitrate nitrogcai added to the soil hy rain 
showeiJ that with an average annual rainfall of 20.31 in, betw’eon May 1, 1915, 
and May I, 192tl, the soil nveivinl annually 12.51 Ihs. of nitrof^eu to tbe acre. 
Of tills amount .11.5 lbs. was In the form of ainmoniacal nitrogen and 1.01 lbs. 
ill the form of nitrate nitrogen. The amnioiiiacal mtrogen 11 net ua ted from month 
to month and from year to year, wliile the nitrate nitrogen remained more con- 
stant. The amount of total nitr<»geu in the rainwater was to a large extent 
dependent npon the amount of rainfall, a high nitrogen content aceornpunying a 
correspondingly higli precipitation. 

Tlie rainfall iluring the sjiring and summer months eontaiiUHl morb nitrogen 
than tJiat falling during tlie otlier twai sea.son.s. 3’he ainmojiiaeal nitrogen de- 
crea.s(^ ratlier suddenly during August and continued low during September 
and October in s])ite of heavy rainfalls. This decrease is considered to be 
probably due to tbe atmosphere being washed comparatively free of ammonia 
by previous rains. Electrical discharges <litl not increase the nitrate nitrogen 
content of tiie rainwater to any considerable extent. 

The amount of ammoniacal nitrogen brought <lowii in the rain falling at 
Ithaca, N. Y., is said to be somewhat larger than that reporb^d from many 
parts of the world, while the nitrate nitrogen content is about the same. 

A bibliography of 12 references to the literature of the subject is given. 

Experiments with smudge to jirotect plants against night frosts, Van dek 
Linden, J, G. IIazkloop, and N. va\ Pokterijn (l'crs7rf^/. Ueded. Vhytopath. 
Dienst Wag<ningen, No. 15 (1920), pp. 24, pU, 4, fig. i).— Tests of various smudge 
materials and of difTorent methods of using them for the protection of potatoes, 
straw^berries, begonias, and similar plants are reported. 

Especially good results wore obtaim^l with peal saturated with crude naph- 
thalixi. The beneficial effects are ascribed both to direct heating of tlie air and 
to prevention of radiation by the smudge proiluced. For small areas, burning 
the smudge materials along the windward side was found to be su^eient. 
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Soil survey of Madison County, Ga., D. D, IjONO (U. B. DepU Agr., AdP, 
Sheets Field Oper, Bur. Soils^ 1918, pp, 82, fig. 1, map 1 ). — ^This survey, made In 
eooperatlun with the Georgia State College of Agriculture, deals with tlie 
soils of an area of 181,700 acres in northeastern Georgia, The area is a part 
of the riedniont Plateau, and ranges In lopogi*aphy from gently undulating 
through gently rolling to hilly. The drainage of the entire county is said to he 
well established. 

The soils are largely of residual and alluvial origin. Including meadow, 11 
soil tyi>es 6 series are mapped, of which the Cecil sandy loam and sandy clay 
loam and tlie Madison gruA^’eHy samly clay loam and gravelly sandy loam cover 
30, 24.4, 15.4, and 12.7 per cent of the area, resp(K*tivel.v. 

Deep cultivation of soil, A. Tati.lefkut (La Culture Profonde du Soh 
Certiier ISu itzerland^ : Soi\ Printers. 1920, 2, cd., pp. 59, figs. 8). — This publica- 
tion, dealing with tlie de(^p cultivation of Swiss soils, enumerates the principal 
advantages of such <*ultivation, describes methods and machinery therefor, and 
rei>orts thret* years of tests of the iiilluence of deep cultivation on the growtli 
and yield of different (*rops, including pt>tatocs, b<M?ts, turnips, carrots, and 
cereals. 

It was foua(i that the yield of most of the crops increased rather uniformly 
with the d(^pth of cuUlvation, especially when it was accomplished by trenching 
and subsoiling, which prevented the raw subsoil from coming to the surface. 
This was true to a <lepth as great as 34 cm. (13.4 in.) on both fertilized and 
unf(‘rtilizt‘d .soils. Potfitoes and t\irnip.s were found to respond more readily 
to the gocul oflects of dee]) cultivation than tlie other crops, although in certain 
soils beets and carrots responded markedly. Cereal crops did not respond so 
readily to deep cultivation, e.specially where subsoiling was recent. 

The soil and the soil solution, O. Nolte {Jour, Landtv,, 65 {1917), pp, l’-66, 
figs. 2 ). — Tn a contribution from the University of Gdttingen, a theoretical dis- 
cussion of the soil and the soil solution on the basis of the law of chemical mass 
action is given, resulting in the conclusion that the disruption of tin* chemical 
equilibrium jii soil under the influence of climate, vegetation, animals, and man 
is of considerable importance. The effect of sea water on soils, the formation of 
cracks and Impervious strata in marsh soils, alkali soils, tlui influence of fer- 
tilizers on soil reaction, and the i-eaction of soils in general are discussed, anmng 
other thixig.s, as results of the upsetting of chemical equilibrium in soil. 

The concentration of the soil solution around the soil particles, G. J. 
Bouvoucos {Sail Set., 11 {1921), No. 2, pp. 131-138). — Studies conducted at the 
Michigan Experiment Station are reported which Kbowe<l that contrary to the 
general opinion, the solution around the soil particles and In the very fine 
capillary spaces is less concentrated than the mass of the solution. 

The action of frost on the soil, O. Nolte and E. Hahn {Jour. Landw,, 65 
{1917), pp. 75-81, figs. 4 ). — Studies conducted at the University of Ghttingen on 
the mechanictjil, physical, and chemical influence of freezing in soils are re- 
ported. 

It was found that in many soils an increase of almost 10 per cent in volume 
was caused by freezing. While freezing had a loosening effect on the soil, this 
effect dcKTeased rapidly after thawing since the void spaces filled witlx wat^r 
and caused puddling. Observations on the freezing of suspensions of fine 
particles as they exist in the soil showed that freezing caused stratification and 
grouping of tlie particles. With reference to the action of frost on the size 
of soil grains, it was found that the most marked breaking up of soil grains 
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toOJc place lu soils poor in jSne particles, while in soils rich in colloids there was 
a decrease in soil surface. 

The forms of acidity in soil and their plant physiological importance, 
H. Kappen (Landw, Vers. Sta.. 96 {JI920), No. 5-6, pp. 27*t’-S07. fig. 1).—A num- 
her of studies are summarized to show that there are three definite forms of 
acidity in soils, which are called free or active acidity, exchange acidity, and 
hydrolytic acidity. 

The free or active acidity is that which can be washed out of the soil with 
water and delected in lh<' resulting solution. This active acidity was never 
found In mineral soils, but usually in acid bumus soils. The so-called exchange 
acidity Is that indicated when soils are trt»uted with solutions of neutral salts 
and the solution heeonies acid. Such acidity was found not only in acid humus 
soils but also in a<‘kl mineral soils. It is not considered particularly injurious 
to plant growth. The so-called h^’drolytic acidity is that JndicahMl by soils 
wbi<*h are able to hn‘ak uj^ salts coinposci! of strong bust‘S and weak acids, 
absorb the bases, am I set the weak acids free. This type of soil atddity is con- 
sidered to have no hearing whatever on tlm growth of plants and was found 
in mineral soils free from humus. 

It is tlie opinion that the so-called humus acids, which arc not classified, are 
closely related to th(^ hydrolytic acids in that they do not injure plants. It 
is iK)lnled out in this conm^t'tlou that the free strong inorganic acids and not 
the weak organic ludds injure plants, esiMiCially in moor Siuls. It is concludetl 
that the liming of upland moor soils results first of all in the neutralizing of 
the frw active acids, after which the exchange acids and hydrolytic and humus 
acids are neutralized in turn, the two last Ixdng (he least affocttHl. 

Some aspects of bactopiologloal activity in Kgyptian soils, J. A. Pbks(H>tt 
Agr, Ttvh. Hcet., Tin!. 2 {1020), pp, The results of four 

years of .study, conducted to follow the intensity of the ha(‘teriological pro- 
cesse.s in the soil of an Egyptian farm during the most important periods of 
the Egyptian fanning rotation, are rei)orte<l. Tart of thi‘se results has been 
previously iioPmI (E. S. K., 41, p. 812). The tluctuation in the nitrate content 
of the soil was taken ns the most imi)ortant index of this activity. 

The sheraqul soils of tlu^ summer fallow were found to he biologically dormant. 
They are chara<teiiz(Ml by a very low moisture content and fairly high tempera- 
tures, Experiments showed that tlajse conditions produce a partial sterilization 
of the soil. During the Nile fiood the basin soils were found to be char- 
acterized by low bacteriological activity with comiilete suppression of nitrifica- 
tion and the accuimiJatioii of nminoijia. After the flo<^d nitrification begins im- 
mediately and the ammonia disappears. 

The re.sults of field experiments are appende<i, Illustrating the relationship 
of the movements of soil nitrates to the problems of manuring and cultivation 
of the maize crop. nitrate was iidde<l before and during th(‘ period of 

growth, the maximum yield being obtained when added during the pt^riod of 
growth. Determination of the nitrate content of the soil and subsoil in October 
showed its presence in fairly large amounts. The soils receiving sodium nitrate 
before sowing contained the most nitrate. These results are taken to indicate 
that some of the nitrate at least was out of the reach of the plant roots, chiefly 
on the tops of the ridges, as a result of capillary movement. It is considered 
evident that the system of cultivation on ridges had a special effect on the 
utilization of nitrogenous fertilizers. 

Further experiments covering two years showed that if the maize is grown on 
flat ground, or if the ridges are destroyed during the active period of growth, 
the time of application of sodium ‘nitrate makes no difference in the final yield. 
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Experiments on natural nitrification in soils, based on studies of drain* 
age waters in 1906 and 1907, E. Noriega (Rev. Affr. {Colomhia], $ (1919) ^ 
No. 9-12y pp, 625-^60 ). — Studies conducted In Oolombla, South America, of the 
nitrogen Bupplios of barren soils and s^>ils cropped to cereals and legumes^ 
as indicated by analyses of the drainage waters under different conditions, 
are reported. 

It was found that clay soils are retentive of moisture and liave a tendency 
also to retain and mobilize relatively large quantities of organic nitrogen, 
esi^ecdally during growing iierlods with low rainfall. Under such circumstances 
the nitrogen losses in drainage waters are small in winter and spring and 
amount to practically nothing during the summer, since most of the nitrogen 
accumulatHl is utilized by (Top.s. In wet seasons the losses of nitrogen in 
drainage waters uere large, and small in dry seasons. 

Cultivation and cropping reduced nitrogen losses in the drainage water, which 
is attributed botli to the utilization of the nitrogen by the crops and the more 
favorabU' <‘oiiditions for nitrification. Oreal crops utilized more soli nitro- 
gen in their growth than legumes, and constMimuiily there was less loss of 
nitrogen in tht* drainage watt‘r from cereal cropped soils than from legume 
cropped soils. 

Preliminary studies on ammonification and nitrification in Porto Rico 
soils, C. B. CiiAHUdN Palacios (/?cr. Ai/r, Puerto Rico, 5 (1921), No, 7, pp, 57- 
46, figs. 4 ). — Ammon itication and nitrKieation stndies of acid clay soils of Porto 
liieo, typical of the soils around Mayagn(»z, are rejwrted. 

The studies were conducted with soil alone and treated with lime, dritjd 
blood, and lirno and dried blood together. Where driwl blood was not used, 
the ammonia content of limed soils lncrease<l rMpi<lly during the first 13 days 
and th(m decrea.sed. The content of nitrates was more or less uniform for 
the first 13 dajs and then Increased rapidly. Liming Increased the nitrate 
content of these soils 28.0 p<‘r c<*nt Ammonification and nitrification procee<led 
In much the sanu' manner in the soils treatiMl with dried blood. Where lime 
■was also used the anu»unf of nltratcKS present was 29.0 per cent greater after 
38 days than where dried blood was abided alone. It is concludHl that lime 
should be applied to a<*id clay soils whether they are treated with organic 
nitrogenous fertiliztu-s or not 

Peat as a source of energy for nitrogen-assimilating bacteria, E. W. 
ScHMiPT (Crntbl RaJet [etc.], 2, Adt., 52 (1920), No. J8--15, pp. 1^87-285). -—Ex- 
periments are reported which showed that iho cellular membrane of new 
sphagnum moss and young sphagnum |)eat is attacked by cellulose bacteria, 
resulting in a by-product whl<*h serves as a nutritive medium for Azotobacter, 
It is conclude!] that these materials can serve as an Indirect source of carbo- 
hydrates similar to filter paper for Azotobacier. The peat moss membrane 
was found to l>e relatively slowiy attaf‘ked by the cellulose bacteria, but this 
resistance was decreased by preliminary treatment by boiling, steaming, or 
pulverizing. When peat was treated with dilute hydrochloric acid a product 
•was obtained after neutralization which, it is thought, gave optimum living 
conditions for Azotobacter. 

Further studies are considered necessary to establish methods for the prac- 
tical use of these findings in the treatment of soil. 

The carbon dioxid nutrition of plants, (>. I^mmxrmann (Mitt. Deut. 
Landtr. (Jeselh, 35 (1920), No. 51, pp. 696--^99). — Continuing studies i>revioosly 
nobMi (E. S. R., 26, p. 321), laboratory and field experiments with stable and 
green manures are reported, in which no confirmation was obtained of the 
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theoty fidvan<jed by others that the carbon dloxld produced by the decomposl- 
thm of organic matter in soils is of essential importance for the carbon dloxid 
nutrition of crops. 

Soil fertility, M. M. McCool, 0. E. Millab, and G. M, Geantham {MicMgm 
8ta, Bui, 290 (1920) ^ pp, 5.9, fiffs, 15). — A iiopular version of the summarized re- 
suits of work by tJie station on the maintenance of the fertility of Michigan 
soils is [»rescnted in this bulletin. While dealing primarily with the use of 
fertilizers and the maintenance of a sufiicient and well balanced amount of 
nutrient material in the soil, it also takes up the prevention of soil erosion, 
the use of soil amendments, such as lime and organic matter, and draws special 
attention to the importance of maintaining the nitrogen supply by the grow- 
ing and plowing under of leguminous crops. 

Soil f€3rtility investigations (Oregon l^ta. Rpt. 1919-20, pp. 3i-S6 ), — ^The 
general progress results of soil fertility investigations, including rotations and 
fertilizer exi>erimenta. are briefly noted. The most striking feature is tlie fact 
that sulphur was found to be the limiting element in certain soils gi'ovving 
legumes. 

Fertilizer experiments in Texas, G. S. Fraps (Amcr. I'crt,, 51f (1921) ^ No, 4f 
pp. 51-5, a c(>utribu1ion from th<‘ Texas Experiment Station, the limita- 
tions of cbeinical analysis in determining the fertilizer requirements of soils 
are pointinl out, and attention is drawn to the proper c(mdn(*t of fertility ex- 
periments. The results of some 289 cooperative fertilizer experiments con- 
ducted at the station ari‘ briefly summarized, iiulhiating tliat i>Uospbori<‘ acid 
and nitrogen are the materials limiting the fertility ot Texas soils. 

Field fertilization experiments, M. SciXMOEtiKK (.1/ Deut Landw. Gesell.f 
No. SOJf (1920), pp. lOS). — A large number of lield fertilizer experiments ex- 
tending from llKIri to 1017 and conducted in dilTerent localities of Prussia by 
the Danzig Experiment station are reported. 

HiMK'ial attention wa.s* given to compari.sons of sodium nitrate and ammonium 
snlr>hate in applications of varying sizes, witli and without liim*, and to the 
comparative values of lime nitrogen and urea us sources of nitrogen. Com- 
parative studies of different sources of lime, phosphoric acid, and pota.sh were 
also conducted. The crops were oats, rje, barley, wheal, sugar beets, pota- 
toes, and clover. 

The results of each individual test are given in detail, lait iu» gemu'al con- 
clusions are <lrawn. The data indicate that s^>diuia nitrate gave the best 
results as a nitrogenous fertilizer for most crops. of the croi)s were 

increased by the use of nitrogenous fertilizers, excei)t clover, which was ap- 
parently injured by ammonium sulphate and lime nitrogcMi. 

Plant amiiysis and fertilization, F. Munter (dour, Landir,, 08 (1920), No, 3, 
pp. 207-22 Jf ). — In a continuation of work previously reportt^d (E. S. K., 4.% p. 
618) It was found that on loess loam soil nitrogen and iibosphoric acid fer- 
tilization decreased the silica content of bailey straw, while nitrogen, potash, 
and phosphoric acid fertilization did not markedly influence the lime and mag- 
nesia content of barley. The weather conditions of a single year exercised so 
strong an influence on the growth of barley that the ixircentage contents of the 
crop in nitrogen, potash, and phosphoric acid could not be taken us sure indi- 
cations of the fertilizer requirements of the soil. Tlie nltrogiui (iontent of bar- 
ley straw was slightly decreased by potash and strongly decreased by phos- 
phoric acid fertilization. These results are taken to imlicato that barley is 
unsuitable for experiments to indicate tlu‘ fertilizer nHiuiremonts of soils. 

The production of beet roots was found lo be influemn'd In favorable years 
by nitrogen and in unfavorable* years by phosphoric acid, but never more than 
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sHgbtly by potash fertilises tion. Beet-leaf production depended upon nltroi^ 
fertilization. Fertilization did not materially Influence the lime and magnesia 
contents of beet roots. On the other hand, potiish fertilization increased the 
lime and magnesia contents of beet leaves and phosphoric-acid fertilization de* 
creased them. It is the opinion that the beet leaves from 1 hectare (2.47 acres) 
should contain 50 kg. (110 lbs.) of nitrogen, or that the leaves and roots to- 
gether should contain 100 kg. of nitrogen, otherwise there is a nitrogen de- 
ficiency in the soil. Also, if tlte beet roots from 1 hectare ctmtaiii less than 14 
kg. of phosphoric acid, there Is a phosphoric-achl doflclcncy in the Sf)ll. 

The weather conditions were found to exercise so strong an influence upon 
the growtii of beets that the nitrogen and potash coni out s expressed as per- 
centages gave no indications of the fertilizer requirements of the soil. For 
phosphoric acid minimum percentages of 0.18 in the roots and 0.4 in tlie leaves 
were established. 

It Is the opinion tliat, to beat determine the fertilizer reciuirements of a soil, 
one set of plats should be fertilized with nitrogen and amuthor with potash and 
Ithosplioric a<*id. 'J'he soil is considertnl to l)o deticient in ])otash if the i>er- 
cenfage content of i)otash in the beet leaves from the nitrogen-tn^atod plats is 
less than the percentage nitrogen content. Similarly, the soil W consitiered ta 
be deficient in phosphoric acid if the ratio of nitrogen 1o i>hos])hr)rlc aclti in 
the bei*t leaves fnun the nitrogen-treated plats is gr(*at(‘r than 5 1. If tlie ratio 
is less than 20:7 on the potash and phosphoric-aeid treated plats, the soil is 
deficient in nitrogen. Apparently the conclusion is also drawn that if the potash 
and phosi)horIc* acid from the nitrogen-treateil pints are less than (K) and 40 
per cent, respectively, of the potash and ]>hosj)horl<‘ acid from the pliosphoric 
acid and potash- treated plats, the soil is deficient ii» these materials. 

The conservation, fertilizing value, and use of liquid manure, Geblach 
(Landic. Jahrh,, 5B (1919), pp. 77-107). — f'onservation anil fertilization experi- 
ments with urine used w’lth peat litter, straw chatT, hunnis br<wn eoal, super- 
phosphate, formalin, gyp&uni, gM»siim su|»<‘rphosphate, and jKitasli salts are 
reported, together with the results of observations on the fermentation of ureii 
when the conserving media wore added. 

It was found that straws chaff and pt^at litter returdeil nitrogen losses, but did 
not prevent them. Humus brown coal wlieii added at t)ie rate of 00 per cent 
practically prevented nitrogen losses, Sn|>erpliospliate was active in nitrogen 
conservation, as was also formalin wlien added at the rate of 0.5 per c»ent. 
Gypsum atid gypsum superphosphate w'erc also active in this resjiect, although 
the forjner did not fully prevent nitrogen losses and the latter only when added 
at the rate of 10 iier <* 001 . Haw potash salts w'en* etTe<'tive and profitable con- 
serving media, but they did not fully prevent nitrogen losses. All the ma- 
terials used retarded tlie fermentation of urea, hut did not prevent it. The 
liquid manure treated with conserving meilla gave good results as a source of 
nitrogen. 

The cause of nitrogen losses from liquid and stable manure, O. Noltk 
(Landw. Vers. 96 (1920), No. 5-d, pp. S09S24, fig. 1). — ^A number of ex- 
Iierlrnents conducti'd at the Kostock Experiment Station are roporteit, fnmr 
which the conclusion is dniwm that the cause of nitrogen losses from liquid 
manure is the volatility of the ammonia (•ontent, which is related closely to 
the carbon dioxid evaporation. The ratio of nitrogen to carbon dioxid escaping 
was found to bo about 0.75. Moisture evaporation is considered to have no 
influence on tlie es(*ap<‘ of nitrogen. The speed of twaporation Is considered 
to be goveimed by the relative tension of ammonia and carbon dioxid in the 
urine. 
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Stu<lie8 of the relative values of different conserving materials showed that 
the alkaline chlorlds and sulphates have no conserving action, since they do 
not generally decrease the concentration of carbon dioxld. On the other hand, 
the chlorlds of soil alkalis, such as magnesium, barium, and calcium cldorids 
were able to prevent nitrogen losses in accordance with their basicity and the 
stability of the carbonates formed. Gypsum also gave goo<J results when adde<l 
In amounts eciuivaleiit by weight to the ammonium carbonate present, but, 
unlike the chlorids of soil alkalis, Its conserving action did not increase when 
double or triple this amount was added. Sulphuric acid in additions eciulvalent 
by weight to the ammonlunj carbonate present was capable of preventing nitro- 
gen losses conri)]et(‘ly. Phosjdioric acid and different calcium phosphates were 
also active in i»reventlng nitrogen losses when added in proper amounts. The 
action of a so-called humus carbon was alsi^ found to be good owing to its 
power to absori) gaseous ammonia. 

Can the action of lime nitrogen be improved? M. Popp {Deut. Landw. 
Presse, ^7 (1920), No. 90, pp. 6*/7. €18 ). — Kxperiinents on the iniluence of car- 
bolineum and so-calleil humus t'arbolineuin on the fertilizing action of lime 
nitrogen when applie<l to outs, i>otutoes, and v<‘getiible cror>s on different soils 
are reiK>rted. 

It was found tliat these two disinfeclnnts increasetl the action of lime nitro- 
gen in most cases, espt^clally the luunus carbolineum. It is concluded that the 
action of lime nitrogen can be liKTcased by the use of such <lislnfectants in 
projuT form. 

FertlHzep experiments witli aminoniuni chlorid, C, von Seelhobst and 
II. Voigt (Jour. Lan<fu\. 64 (1916), No. 1-^2, pp. 26S0, pi. 1 ). — From box, cylin- 
der, and pot exfieri meats with barley, outs, beets, and potatoes it is concluded 
that aitunonium chlorid is as g(uxl a nitrogenous fertilizer as ammonium sul- 
phate and almost as good as sodium nitrate. 

Potash fertilizer experiments, 0. von Skelhoest and H. Voigt (Jour. 
Landw., 64 (1916) No. 1-2, pp. Sl-36, pU. 3). — Experiments with different crops 
to study the at'tion of kainil and 40-jmr-cent iHdash salts showed that garden 
beans and red clover were badly injured by heavy fertilization with kainit. 
The injury was evhlcnt on botii the r(»ots and the abovt^ground part of the 
plants. On the other hand, horse beans were not injured by the heaviest 
kainit applications. Wlien the s<iil in pots was well <iraiiied the gartlen beans 
and red clover were as little injured by kainit as horse beans. There was 
marked nodule formation on (he roots of garden beans in drainetl soil treated 
with kainit, but not In undralried soil similarly treated. This differenc<5 was 
not so marked with red clover, and horse-bean roots pro<iuced nodules in kainit- 
treated soil whether drained or undrained. The 40-per-cent potash salts ap- 
parently gave good results most crops In both small and large ai>piica- 
tions, 

Some effects of potassium salts on soils, II. S. Smith (New York Cornell 
Bta. Mem. 35 (1920), pp. 571-605, figs. S).-~A review is given of the work of 
Others bearing on the subject, and studies to determine llu* effect of various 
ilppUcatlons of potassium chlorid and sulphate on the growth of wheat in Hagers- 
town, Dekalb, and Volusia silt loam soils and in their water extracts are re- 
Iiorted. The productivity of the soils studied ranged from high to very low. 

Potassium sulphate increased the yield of straw in Hagerstown soil and 
showed no toxic effect in Dekalb soil. Potassium chlorid apparently bet^ame 
toxic to wheat In Hagerstown soil with the l,00(>*lb. appUcotion, and in the 
Dekalb soil there was a slight decrease in yield with the 2,000-lb. treatment 

Ih the extracts from the Hagerstown soil, potassium chlorid stimulated the 
root growth of wheat seedlings at all concentrations, the greatest stimulation 
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wcurring with the 500-lb. treatment. With the Bulphate there was a progres- 
sive stimulation to the 2,000-lb. treatment and a marked toxicity with the 
8,000-lb. treatment. In the extracts from the Dekalb soil, the checks were toxic 
to the root growth of wheat seedlings. AVitJi the chlorid the 200-lb. treatment 
caused the greatest stimulation, and there was a deci^ease in stimulation and 
apparent toxicity with the lieavier treatments. With the sulphate tlie 500-lb. 
treatment causetl the greatest stimulation, and there was a dwrease in stimu- 
lation and apparent toxicity with the heavier treatments. In the extracts from 
the no-lime series of the Volusia soil, toxicity to root growth became evident 
with the 500-lh. treatment. Lime overcame tlie toxicity even Avith the heaviest 
chlorid treatment. 

rotassiiiin chlorid decreased the accumulation of- nitrates in all coses, but 
lime overcame this In part. Potassium sulphate apparently stimulated 

the accumulation of nitrates in Huaerslown and Ixdcalb soils. The lunnier 
pota.ssiuni chlorid trc^atnients dei)ressed nitritiention of added materials. Po- 
tassium sulphate stJnmilat<‘d the process in all tlmn} sf>ils aaIIU the exeeptlon of 
the heaviest treatment with Hagerstown soil. Lime laid a lendenev to correct 
the dei>ressioii of the chlorid in the Volusia soil, but did not entirely overcome it. 

“ No Iron nor aluminum was fmind in any of the water extracts, and no 
manganom' was found in the extracts iroiu the Volusia soil; lu^nce the harmful 
action of the potassium salts can not be attJMhuted to replaced iron or alumi- 
num, or to niaugane.se in the case of Volusia soil. Loth th(' chlorid and the 
sulphate of potassium rt^place<l calcium .strongly. Less cah'ium appeared in 
the extract from the sulphate-treated series Ilian would Ix' e\pt*cl<*d, possibly 
because of the relative insolubilit.v of calcium sulphate. Magnesium was re- 
places! less strongly than was calediim. Manganese* wa.s r<*pla<*(‘d m very ap- 
preciable amounts in Hager*^town ami De'Kalb soil, particularly in the latter. 
The soil hlgln^st iii Avater-s<duble manganese .sUovmmI tlu^ hmst nitrifying ctil- 
ciency, the smallest growth of wlieat in pot (‘ultun^s, and the jioorest growth of 
wheat rootlets in (‘xlract cultures. The effects of potassium salts on plant 
growth are due to a complex interaction of faole)rs, involving, perhaps, the di- 
rect action of the salts on plant growth and on haclerial activities, ami also 
the action of haws replaced by the potassium, particularly manga n('se\” 

Gypaum as a fertilizer, f). Noj.tf {Jour, Jjondw,, 65 (/.9/7), pp, 6*7-75), — A 
review of the work of others extemding e»\er s(*\(‘ral y('?irs on tin* action of 
gypsum as a fertilizer Is given, leading to the <N>m*lusie)n that heith the calcium 
and the sulphate of gypsum an* active in soils and that it luix n tendency to 
transform soil minerals. As a result of its |(*n<loncv to break up Into an acid 
and base, gypsum should iieAer he iisenl on acid soils nor in ce)njunction with 
acid or physiologically acid fertilizers. Tt mav be used wdlli physiologically 
basic salts, however, as in such c*aHes it i>?<»motes a loose soil stnicture nnd 
improves soil ventilation. 

Sulphur as a fertilizer {Oregon 8ta, Upt, J9I9--20, p. S9), — The use of sul- 
phate siiljdnir with nitrate nitrogen in controlled cultures of soils and sand 
outdoors and in the greenhouse re.sulto(l in tlio formation of larger amounts 
of true protein in clover than was the ca.se with cloviu’ grown under held con- 
ditions with and without sulphate. 

In soil that was llrst sterilized, then Inoculated with h»gume bacteria, limed, 
and fertilized with sodium sulphate or calcium sulphate, the influence of sul- " 
phur was not noticeable In the formation of larger amounts of either true 
protein or of total nitrogen, evidently hecauw of the much slower growth. 
The inference i.s that a sulphur fertilizer would he most t>otent In increasing 
pi'Otein formation in legumes under (conditions that make for rapid growth. 
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Contribution to the explanation of the ** manganese question,” P. Ehebn- 
BiBEG and K. Sciiultzb (Jmr. Landw., 64 {1916) f No. i~«, pp, S7--129).--A review 
of tiie work of otlierw bearing on the subject i» given, and stweral years’ studies 
are reported which showed that no stimulating action of manganese compounds 
on crops could Ix' detected. Crops were apparently neith(;r incr(»ased nor de- 
creased by mangan<?se. There wore some indications thfit manganese under cer- 
tain favorable comlilions acted to increase tiio available nitrogen supply by an 
exchange of bases. There was also a considerable increase in concentration of 
the soil solution by especially larc(‘ appbeatious of manganese. It is con- 
cluded tbal its general use as a stimulant (an not yet be recommended. 

The action of lead as a stlmuiant for plants, A. Stitizeji {Jour. Landw., 64 
(1916)^ No. 1-2. pp. 1-H, pi. 1 ). — Water culture and field experiments with dif- 
ferent crops to determine the action of lead nitrate showed that it does act 
as a stimulant to erop^. Lead nitrate dbl not remain long in the soil as such 
but was so<m transformed into the insoluble sulphate and carbonate forms. 
The lead ayjis not entirely inactive in these forms, as it was in very finely 
divided ('OJidition. The practical difiiciilty in tiio use of such stimulants as 
lead lies in the extremely small quantities which must be used, requiring the 
perfection and use of siusanl apparatus by fertiliiser manufacturers in the 
intimate mixing of the small quantities of lead with potash or other fertilizer 
salts. 

Testing fertilizers for Missouri farmers, 1020 {Mumuri Hta. Bui. 178 
(1921). pp 72. fi(j. /).~"Tbis bulletin c(»ntains an introdtictory statement by 
F. li. JMuinford, an arlh’U* on flow to C'emmercial Fertilizers, by Jd. F. 
Miller, ghiiig r)ractical inronnation based on the results of work by the sta- 
tion, and tb(‘ report of the station chemi.st, by L. I). Halgh, on fertilizer in- 
spK'tion in Missouri during 11)20. 

The fertilizer report contains a list of brands of fertilizers and fertilizer ma- 
terials, will) their gmirnnOed analyses, n^gistered for sale in the State during 
1020. the results oi' analy.s^‘v and ^aluations ot 100 samples, representing 191 
brands of fertiliz(U's and fertilizer materials, colle«‘red for insi>ectiori in the 
State during 1020, and tin' r(*sults of t('st'^ of the neutralizing action of 397 
samples of agricultural liinestone.s on soil acidity. 

AaEICTJLTTJEAL BOTANY. 

Hereditary fasciatioii, L. Bp^kinotikm {Vonipi. Krnd. Avnd. ^ri. [Par/«1, 
169 {1919). No, (). pp. Study of succosivt^ m^ierutious derived from 

an individual plant consideriMl us introducing a new species, naiiicd (’r/p/Jc/Za 
^^iOUicri. has confirmed the stability of an iuqHUlant character, that of stein 
lasclation. I'liis^ is compan'd as to its constancy with a similar character in 
(\doHia cviHlata. 

Further JOpilohium cr<>ibsings, IC. Lmimann {Bcr. Dent. Jfot. OesvU.^ 37 
{J9J9)y No. 8. pp. 3J/7-Sf)7. fign, 6). — A descriptive account is given of results of 
studies on (*rosses of f'pilohiinn spp., extending those previously reported 
(E. S. R., 42, p. J28). 

Vegetative vigor and sterility in hybrids between species of Digitalis, L. 
Blabtnoitexi {Compt. Bend. Arad. ^V^ [rarift], 169 {J919)y No. 10. pp. JfSl- 
483). — It is stated that hybridization betw'eeu J). purpurea and D. luteay while 
involving sterility, causes excessive development of vegetative tissues which 
siiow the characters appropriate to young plants. 

Iiixperiniental production and orientation of sexuality in fungi, Bezs- 
soisroyF (Compt. Bend. Acad. Slci% [ParUli, 170 (1920) , No. 5, pp. 288-290). — 
Studies are briefly cited which are said to show that microphotography makes 
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very clear Ihc differences between the aspoci of myeellnm growing In ordinary 
and that in special cultures. Observations cited are considered to show that 
the preseiK*e of sugar in strong concentrations In the nutritive medium condi- 
tions the (leveloi>incnt of a mycelium very rich In granular mitochondria, favor- 
ing also tiu* (i(‘veIopincnt of scviial organs. 

Partlienocarpy in apple, A. Wanarest and <3. Romagnolt (Coliivatorc, 66 
{J920), No pp. ffps, 5). — ^The methods and results are given, with 

discussion, of preventing fertilization in several apple varieties which are 
named. 

Antagonistic reactions and the r6lo of the callus in grafted plants, L. 
T)antel {Clompt. Rctid, Aca^L M, [VartH], 170 (1920), No, 5, pp, 285-287). — The 
euthor concludes from the facts liero presented that the callus in grafted plants 
contributes considerably to modify the biological condition of both stock and 
graft and to develop n clearly lunrkcMl antagonism determining the formation 
of reparafi^e organs, which arc ijrlcfly discnissed. 


A new genus of Lcgiiminosac, V. V. Pipe*r (Jour. Wash. Acad. Rci,, 10 (1920) ^ 
^5S ). — Among si)ccimons of Legnminosjc referred to OapayaiiT 
National Herbiirlum, one, appearing to lHUB«^ion'rTy related 

a”ccortinBt;\Toru;;;::."':n.re':f ^ senna erected 

for that purpose. To this foni Mmoplemna Kphwroxpprmnm was 


given. 

Occnrrcnoc of a new speelos of Aaphodclus under the artlon of inartne 
climate, I,. Daniei, (Gompt. Jieiid. Ar<t<1. l^ci- IPatix], nO (1920), No. S2, pp. 

J33S, 1333). Itesults of an oxi)eriincnlal seedinj? once repeated indicated the 

pnid’uctlon of a new Asphodelns, which 1ms hmi named A. InU-oUln. 

The habitats of the halophytes.— HI. IV, It. Komcwitx (Her. Dent. Hot. 
aeacll. 37 (1919), Non. S, pp. aiS-.W; 9, pp. These articles wntlnuo 

the series prt'vi.msly noted (M. S. U, 4:1. !> «-'«) dealimi, respeciieely, with 
Tfifjorhitf umtiiinui and Eryihrom {inariifolin. 

[A study of roots], M. I*t.aitt (In Festschrift zur Ftur des m Jahriffcn 
Bestelums dcr Kg}, M'urtt. haudinrt^chaftlirhen Jfochsrhulr Tlohmhcwu 
mrt: Eugen, Vlmer. 191S, pp. 129-151, m- 8).— Uoots are .lealt with as to their 
anatomy, relations, chamo's (perUKltclty), and tlie dlstrihiitlon of certain char- 
acters antoriK jiteridophytcs, symnosperms, monocotyledons, and dicotylwlons. 

itesistance of the roots of some frnlt species to low temperatnre, D. B. 
IIABRICK (Acr Vorlc CoriKlI t<tn. Mem. 36 (1920). pp. 6I3-I!6t. pix. 2, fig. f).--t)n 
accounl of the Initiry frequeidly done to (he roots of fruit trees and hushes hy 
freraUm and the possible l>eiirlnR resistance to cold may have on um's of stocks, 
the author condueted a seric.s of eNj.erimenls in which nmts of yarlous spedes 
and varieties were sut)je('tcsl to artificial t.-mi>eralnrca from —7 to— 20.r. O. The 
teinperatim>s vcrc reduced trradnally and held at the minimum for 15 minutes, 
after wdilch the pieces of roots were rather rapidly llmwt*d out. An Inspection 
of the roots for injury was usually niud<' within from one to throe days after 
exposure. At first microtome sections were preparetl and the character of the 
injury dc'lermlncd with a low-iK>wer inlcro.scope, but this was soon found un- 
uccessury since the color changes of the frozen cells, with the cx<‘eptlon of the 
gooselmrry and currant, were rather striking. The slate of maturity and the 
diameter of the roots were found to Iw the most Important faelors In determining 


the resistance to freezing of all species tested. 

There was found to be little difference In hardiness of the roots between 
American and French apple seedlings. French p**ar slock appeaml more tender 
than Kleffer stock, and the roots of both were less resistant to freezing than 
the apple. Peach roots on which the variety Blberta had been budded were 
found about equal in resistance to the Kicfter pear. Of four cherry etocto 
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tested, the order of hardiness was Mahaleb, Prunun besseyi, P, pennsplvanioumt 
and Mazzard, the Mahaleb stock being: considerably more resistant than the 
apple, while the Mazzard was about equal to that of the French pear. Myro- 
balan plums were in about the same category as French pears and Mazzard 
cherries. 

Of six Tarietles of grapes studied, the roots of the Clinton and the Concord 
were the hardiest, being about equal to the Mahaleb cherry. No significant 
differences W'ere seen between the hardiness of blackberry and red raspberry 
roots. The roots of the Downing gooseberry were found more resistant than 
those of the Wilder currant. Gooseberry and currant roots in general appeared 
hardier than any other roots examined. 

The freezing-point depression of the Wilder currant sap was found greater 
than that of the apple sap, and sap from the upper half of American-grown 
apple roots was of a higher concentration than that from the lower half of the 
same roots. The upper half of the roots was also more resistant to cold. 

A rapid fall in temperature was found to incr«ise the freezing injury in 
apple roots, and in nearly all cases in which the material was allowed to dry, 
its resistance* was increased. The difference in the res])onse to cold of the 
moist tissue and the dry tissue Is thought to be due to the smaller ice masses 
formed in the dry root. It is suggested further that causes other than dehydra- 
tion must be considered as contributing to the phenomenon of freezing of the 
plant tissue. 

Thc December freeze — some lessons from it, W. S. Brow’iv (Oregon StOu 
Crop Pest (W(1 Ifort, Upt, S {1915-1020) , pp. 0-H^ figs. 4). — The author describes 
the injury done orchard trees and small fruit plants by the severe weather 
of December, lOtO, when the teuqx'rature fell 15 to 20® below any previously 
iH’Corded ininiriium. Suggestions are given for reimiring the damage as much 
as possible by pruning, fertilizing, etc. To avoid damage by sevtTo cold, the 
author reconmu^nds the adoption of meth<»ds of orchard management that will 
jtroduce well-ripened wood before winter sets in. 

Germination capacity and tendency in seeds, particularly cereals, G* 
Lakon (In Festschrift zvr Feier lies /OO Jdhrigen Bestehens dcr KgL Wiirtt, 
Lnndwirischaftfiehrv Hovhschulc Uohenheitn. Ftuttgurt: Kcgen lUmery 1018, 
pp. 70-88). — This is an attempt to attain high germination percentages \)y seed 
management or treatment, as well as greater precision in the use of terms com- 
monly used in this eoiiiavtion. 

Sp<^cific assimilation energy, H, Ftsciikr {Ber. Deut. Bet. QeselL, 87 {1910)^ 
No, 7, pp. 280-285 ), — This is mainly a <liscnssion of rocteut contributions l)ei!irlng 
upon the phenomena giauipod in relation to specific assimilation in plants. 

Tho symbiotic complex of the cell, F. Lat)UKtt {Compt, Beret. Acad. Sd* 
160 (1910), No, 15, pp. 665-^67), — Studies by the author regarding the 
evolution, character, and behavior of the chondriomes in their relations led 
up to the statement that the cell appears to he a symbiotic complex in which a 
harmonious association exists among tla* members, as cytoplasm, chondrlome, 
and nucleus, which is advantageous to the members severally. 

The biochemistry and physiology of the cell wall and of the plasmatic 
membranes, R. Hanstkkn-Ohanner {Bcr, Dent. Bot, Gescll., 87 (1919), No, 8, 
pp, 880-291, pU. 2 ), — This preliminary study is thought to Indicate that the 
plasmatic bounding layers of the c*ell body present the aspect of a lipoid-colloid 
system, consisting (as to Its semifluid dispersion medium) of lipoid insoluble 
In water and swelling In colloids, but soluble as to its disperse phase in water- 
soluble lipoids. These bounding layers with all their lipoids are present in all 
the cell walls and blend intimately therewith. Owing to this fact the walls of 
ail Hying cells present a colloidal network, the framew^ork of which Is formed 
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Of cellulose and hemicellulose, the finer portions of lipoids. It is deemed prob- 
able that the greater part of the living substance consists of very freely react- 
ing lipoids and not of proteld inateriala 

Progressive changes in the permeability of plasma to salt solutionSt 
mwLrn {Ber, Dent Bot Ocsell, SI (1919), No. 8, pp. SlJh^26).--A study of 
plasmolytic behavior in cells of Trodoscantia donyata in potassium nitrate 
solution is described as showing alterations in jx^rineability under the conditions 
indicated, also different behavior in neighboring cells* A general augmentation 
of permeability occurred previous to the death of the cells. 

Determination of permeability by the method of plasmolysis^ K. Hofler 
(Rer. Deut. Rot. Gesell., S6 (1918), No. 7, pp. 4U-422, fig. i).— The increase of 
plasmolysis during a period of time is utilized to determrie protoplasmic per- 
meability. 

[The measurement of permeability], K. Hofler (Ber, Dcut. Rot. Oesell., S$ 
{J9J8)y No. 7, pp. 42S-442, fig. 1). — The permeability of Tradeacantia elongatu 
for potassium nitrate avus measured by the method noted above and was found 
to differ surprisingly for neighboring cells under like conditions, as indicated by 
numerical data presented. 

The chondrlome and ergastoplasmic formations of the embi»yonic sac in 
liiliacesc, A. GuuxiMtMONi) (Co^npt. Rend. Acad. ^ci. [Paria], 169 (1919), No. 
6f pp. S90S0S, figa. 4). — Studies on Lilium candidnm and L. crovemiy employing 
the method of llegaud as available throughout the whole evolution of the 
chnndriome, permit presentation in considerable detail of apparent structures 
and changes. 

The resolution of tlie so-called chondriomc into %^acuome, plastidome, 
and spherome, 1\ A. Dangearu (Cornpi. Rend. Acad. Slci. [Paria], 169 (1919)^ 
No. 22y pp. 1006^101 Oj figs. S). — The author attempts to reimxly the prevalent 
confusion regarding the aucavs taken of the nature and role of the cytological 
elements d(‘sigiiated as chondriomes and mitochondrlu. He has folloAvod up his 
former study (E. S. 11., 40, j). 223) with an investigation of very young barley 
plantlets, and charncterizes lliree classes of bodies claimcHl to be clearly dis- 
tinguishable as Aucuome, plastidome, and spherome. These are precisely de- 
scribed according to the author’s differentiation in connection Avith different 
names which they or bodies supposetily identical with them have received. 

The viicuome, of which tlie metuchromes stain differentially, contains inela- 
chromalin which may condense into metachromatie corpuscles and grains of 
aleurone, nccuinulatc lifxnds. and furnish anthocyan. The idastldome is con- 
stituted of iiiitoidasts, amyloplasts, chloroplasts, and chromoplasts, which elabo- 
rate starch and pigments chlorophyllous and carotinoid in character. The sphe- 
rome is constituted of inicrosomes impregnated with oleaginous substances. 

Piastidiome, vacuomo, and spherome in Selaginella kranssiana, P. A. 
Dangeaisd (Compt. Rend. Acad. 170 (1920)^ No. 6\ pp. S01'S06^ figs. 

JO). — ^The author has confirmed the conclusions noted above by a study of such 
other cereals as wheat, rye, and maize, and has extended these studies to In- 
clude a vascular cryptogam, iSf. kramaiam. This also has been found to con- 
tain the three cellular elements referred to. 

Bi^olution of a vacuolar system In Oymnosperms, P. Danoeard (Compt. 
Rend. Acad. Sd. \PaHa], 170 (1920), No. 8, pp. 8).— The study hero 

outlined, dealing with various portions of Larix mropea^ Taxua haceata, and 
Oingko hiloha gives results comparable to those noted above as regards demon- 
stration of the three systems in the cytoplasm. 

The evolution of the chondriome in plant €ells» A. GxtuxieemonI) (Compt, 
Rend. Acad. Bci. [Pom], 170 (1920), No, 5, pp, 194-^^ m* is a dtoh 
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cussian of the author’s conception of certain mitochondrial bodies, varieties of 
which, called chondrlornes, are morpholopdcally alilce but physlolo^^lcally di«*- 
tinct, and preserve their incllviduality during the whole course of their develop- 
ment. Plastid.s are considered as one of such varieties. 

The evolution of the chondriome and of plastids in the Fiicaccac, G. Man- 
OENOT (Cornpt Rend. Acad. ^ei. [Parin], ilO {1920) y No. /, pp. fig. 1). — 

Studies outlined as applied to Funts rcairulo.noi and F. plat gcarpuH are said to 
show that the apical cell of Fiiciis contains i>hfeoplasts fully formed. Discus- 
sion is given of other bodies present in the cell and of their probable sig- 
iiidcancc. 

The evolution of the chromatophores and the chondriome in the Flori- 
deie, G. Mangenot (Compt. Rend. Acad. Rci. [Pari.^], 170 {1920) ^ No. 26^ pp. 
1595-1 598y fig. 1). — A study f)f certain red algfc shows in one family the ex- 
isteiu*e of two sorts of mitochondria Those of one sort persist without much 
visible change throughout the whole course of ontogeny, and without display- 
ing any functional activity. Those of the other sort, which are elaborated 
from the green pigment, undergo considerjible changes. 

Geo-presentation and geo-reaction, E. O. Schley {Rot. Gnz., 70 (1920), No. 
1, pp. C>9Sly tigs. 5 ). — In continuation of work i>reviously reported (E. S. Tl., 30, 
p. 420), this ]>apcr tleals with the changes in metabolism of the carbohydrates, 
the difference in osmotic ])ressure, and the dliference in respiration of the 
upper and lower flanks of tlie geotropknilly stimulated shoot through presenta- 
tion and reaction fuaiods, Viria faha seedlings being employc»d. 

I< is found that tlie reducing sugars remain constant throughout stimulation 
and ro^sponse During response, hydrolyzable sugars increase on th(‘ convex 
side at ttie (‘xpense of the polysaechnrid.s. Tlie total of sugars remains con- 
stant until tli(' h('glTirijng of response, when the sugars of tlie (convex side pro- 
dorninale. Dsmotie ]>ressuro i!icrea''‘es until visihlo eur\atnre has taken place. 
At the end of the reaction osmotic pressures are greater than in the normal 
shoot, i)<‘ing oqual on the tA\o flank.s. Kespiration is increased in the geo- 
tropically stimulated root, being greater on the convex than on the concave 
side tiirougliout tlie ptudod of perception and response, but decrea.sos as the 
duration of stimulation lncrease.s. The successive chemical changes in a geo- 
tropicnlly stimulated shrmt are increases in respiral ion, acidity, turgmr, and 
Xiroduction of liydrolyzablo sugars, with corresfiomling d(‘creases of polysac- 
charids on tlie convex side of the resp<»nding organ. 

IVcgative o.smoses and related phenomena, K. Stekn {Per. Dent. BoL 
deficit., 87 {1919), No. 8, pp. — (Station and explanation are given of 

observed facts involving negative osmosis in plant Tirol 

Negative pressure in dt^tachod transpiring shoots, M. Nordhausen {Ber. 
Deut. Bot. Gc$eU., 37 {1919), No. 9, pp. W-Jflt9). — A somewhat detailed account 
is given of the application and results of the method previously employed 
(E. S. li., 42, p. 334 ; 43, p. 131). 

The transmission of stimulus causing tropism, P. Stark {Ber. Deut, 
Bot. Geftcll., 87 (1919), No. 8, pp. 358-363, fign. -Trauma tic stimulation 
obtained by touch with silver nitrate or a hot glass rod was found to be trans- 
missible past the point of union in case of removal and replacement of coleop- 
tile tips, whether use was made of the .same individual, different individuals, 
different species, or different genera of cereal plants. 

Heliotropism in assimilating cells of Marchantiacea', J. T^tkse {Bcr. Deut. 
Bot Gmell., 37 {1919), No. 7, pp. 293-298, fign. ^).- Studies applied chielly to 
palisade cells of Fcgatclla conioa and Marchwntia polymorpha are described as 
stlU in progress. 

00767^—21 3 
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Phototropism in plants^ I, 11, H. von Guttenbkbg (Bct. Dent Bot, Genelt, 
S7 {1919), No. 7, pp. 299-310). — Of the two sections of this contribution, the first 
denlH with the relation between the phototropic reaction and the area of the 
illuminat('d portion; the second, with the nature of light perception. The 
work is to be carried forward, particularly as related to antagonistic stimula- 
tion accompanying parallel illumination. 

I Phototropic behavior of A vena colcoptiles], \V. Nienbttrg {Ber. Beat, 
Bot. Oc-HcU., 36 (1918), No. 8, pp. 40 (-500, figa. 3), — It is noted that a coleoptile 
of Avenu, Uluiniuated along u strip parallel to its axis, showed a tendency to 
bend toward the center line of the illuminated strip. 

Effects of different light wave lengths on plants, F. Schanz (Ber. Deut, 
Bot. Gesell., 37 (1919). Ko. 9, pp. 430-442, figs. 9). — Experimentation previously 
noted (E. S. R., 42, p. 8H;>) having shown that plants are profoundly affected 
as regards development by light rich in C'i'rtain wave lengths, the author ex- 
tended this Avork a?)(l gives herein results in detail as regards the effecjts on 
different plants of waves ranging nialnly from 3(K) to 4(K) pfi in length. 

Development of green color In darkness, H. Coupin (Compt. Rend. Acad, 
l^ei. [Paris]. 170 {1920), No. 18, pp. 1071, 1072).— A study of i)ines is said to 
show that dilTerenc{‘s exii?t betwe<^n the manner of aetpilsition of greeu b.v 
plants germinated in darkness and that of plants under illumination. These 
diffc'rences, which Involve two kinds of chlorofdiyll and other coritrasts, are 
iliscussx'd. 

Chlorophyll produeti<»ii in plants intermittently illuminated, H. CoTunN 
{Compi. Rend. Acad. jS'c/. [Pan>], 170 {(920), No. 7, pp. 403-405). — Experimenta- 
tion intended to asciTtaiii the time and period relations of light (»xposun* to 
chlorophyll prodiK tion is said to shoAv that tla^ time exposure for each day 
iimled to start chlorophyll prodiielion varies greatly with the 8pc‘<*ies em- 
ployed. Those ])arts containing abundant reserve mat(u*ials, as cotyledoms, 
turn green ver.\ rapidl.v, parts dtwt^loping greem least rapidly containing little 
or no reserve materials. 

Causes of stem elongation in etiolated plants, H. Coupin {Compt, Rend. 
Acad. Hci. 170 {1920), No. 3, pp. 189-191). — It is thought from the re- 

sults of stu<li(‘s outlined that the <lwarfing of plants grown under exposure to 
light, as compared with the deAelopment of such plants kept In darkness, is due 
to the production of chlorophyll by the chloroleucytes which set free in such 
plants an internal secretion retarding growth. I*lants groAvlng in darkness 
deveiop longer sttmis on account of the lack of assimilation due to the absence 
of ehlorolevic.vles and of Inmiucais rays. 

Variation in the respiration of leaf cells with age, M. Bf.ZAGU {Compt. 
Rend. Acad. ^d. [Paris], 169 {1919), No. 16, pp. 701, 7(?2).— Following up the 
studies reported by Nicolas (E. S. R., 41. p. 329) and employing as inaleriai 
Robinia pscudacada, Pwvs silvesfeis, Cohwa scandens, lAgustrum^ vulgare, 
Althwa, Loroglossufn ftircinum, ar»d Ccrcis sUiquastrum, the author found that 
the inteiisity of respiration, while weak in very young plants, increases to a 
maximum at their maturity, after which it declines. The respiratory quotient, 
which is very low in young plants, increases rapidly to a maximum, after which 
it decreases slowly to maturity and thereafter Avith regularity. These maxima 
thus fifjpear at widely different stages in the development of the cell. 

[A study of water movement in plants], III, A. Uksprung and G. Blum 
{Bcr. Dcut. Bot. GcscR., 37 {1919), No. 9, pp. 453-^462 ). — A detaiknl account of 
the study of negative pressure in detached leaves of Hedera heUw exposed to 
drying gives discussion of Uic data obtained, which are presented In tabular 
form. 
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Pectin relations of Sclerotinia cinerea, J. J. Wili.aman {Bot Gasf., 70 
(7920), No, S, pp, M-229 ), — “/Sf. cAncrea, when p^rown on a fruit juice contain- 
Injf soluble iwctlii, coagulates this x>ectin to a gel of calcium pectate by means 
of the enzyrn pcvtase. When simple sugars arc available, the fungus does not 
assimilate poetic substances. When, however, r>^ctin alone is available, it Is 
slowly assimilated. The mycelium contains no pectic subslances, except such 
as oc(*nr in particles of (‘iilcium pectate gel enmeshed by the hyphal tilaments. 
When the fungus invades a tissue, it follows the Jine of the middle lamella by 
dissolving out tlic latter with the enzyrn pectosinase. It imjbably reprecipitates 
the iMH'tln of the lamella as calcium pectate. The latter, being a hydrophyilic 
gel, niolntains the firmness of the fruit even after rotting, which Is a cliuracter- 
istic of fruit rotted by Sclerotinia. This highly imbibing gel is i>rol)ably also 
of service to th(‘ fungus at subsequent i»erio<ls by aiding th(‘ organistn in acquir- 
ing a wat<'r supply. The production of pectinase is postulated but n(d demon- 
strated.” 

Kelutioii between t!i<‘ forinatiou of acid and that of nitrogenous material 
in i<^aves, A. Mkykh (Jicr. Dent. Bot, Qcaell., 30 (1918), No. 8, pp. fjOH-SUf ). — 
Tlrief discussion is given of tliree of the four relations claimed t<> have been 
demonstrated In tlie chloi*(»p]asts of leaf cidls. particularly involving nitro- 
genous material, organic acid, and calcium oxalate. 

Siilphocyaiiic acid in plants, S. Dkzani (Hiochim. c TerapUi iS'pcr., 0 (J9t9)f 
A^o. IV-}'/, pp. 93~f0^f )‘ — '^i'ibs preliminary note deals with the presence, diffu- 
sion, and significjHice <d suhihoeyanic* acid, chiefly in Bra^sica oJeruren. 

I Indo-(1iines<‘ niaiiiocs rich in nitrogeii j, 3\ Ammann {Compt. Rend. Arad. 
SH, [7*orftVj, /70 (7920), Ko. 22, pp. 133S, lS37f). — Com])arutiv(^ analyses are 
given of muui<»cs from dHTercnt localities, showing in cerlain new vanetii‘s from 
Trufo-(diina a high nitrogen content associated with a low content of hydrocyanic 
acid. 

The distributioa and movement of copper in green plants, Tj. I^Iaquknnk 
and E. Demoi ss\ (Coinpi. Rend. Acad. TsCt. [Paris], 170 (1920), So. 2. pp. 87- 
93 ). — ''Jlie copper ('oiUont of a number of plants is gi\en. Cor>per appears to 
migrate and ac'cunmlate in plants as the result of processes ai^parently nutri- 
tive and not merely f>hysical t»r chemical in character. Tiie question is raised 
as to its actual utility in plants. 

Conditions modifying the action of cldoropicrin on higher plants, G. 
Bkrtkaxi) (Compt. Rend. Acad, f/ci. [Parov], 170 (1920}. So. 10. pp. 952-9oJi). — 
The conditions studied in llus connection are concentration, duration c>f treat- 
ment, temp(‘rature, ilJumination, and humidity. “ 

The effects of iUuiuinating gas on plants, C. Weiiaiku iBcr. Dent. Bot, 
OcseAt, SO (1918), No. 8, pp. 7/00-464). — The author has carried forward work 
previously iu)ted (E. S. R, 42, p. 73(»; 43, p. 523). The present account em- 
phasizes the effects on woody plants of prussic acid, which is said to be the 
most injurious agent of this kind. 

[Tar vapor Injury and other acute fume injuries to plants], R. Ewert 
(Landw. Jahrl)., 50 (1917), No. 5, pp. 695-832, pis. 2 ). — An extended study Is 
noted of the injury done to Yeg(4,atiou by gas and smoke products, w^hich are 
dealt with in detail In their connection with different plants. 

Bmoko injury from coke ovens, Wjeleu (Ja/ircsber. br r. Angew. Bol., 10 
(1918), No. 2, pp. 04-76).— An account is givmi of injury or dcatli to forest 
growths ascribed to emanations from coke ovens present In large numbers in 
three localities. 
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[Report of field crops work in Ore|?oii» lPi8-'1020] {Oregmi Bta. Rpt. 
1919-20, pp. 30^4, 52, 55, 65, 66, 72-75, 80), — Work with field crops at the sta- 
tion Included variety, cultural, fertilizer, rotation, and breeding tests with 
forage crops in cooperation with the Office of Forage Crop Investigations, of 
the U. S. Department of Agriculture; variety, breeding, cultural, and nursery 
work with cereals ; variety and cultural tests with fiax ; various tests with pota- 
toes ; curing tests of hay ; and experiments with silage. 

Common vetch, purple vetch, hairy vetch, woolly-podded vetch, Hungarian 
vetch, and Tangier peas showed the most promise in comparative trials of 
vetches. Early fall seedings of purjde vetch alone, and from 00 to 80 lbs. of 
common vetch with 40 lbs. of oats per acre, gave tlie best results in cultural 
tests. Early fall planting proved suiierior to spring planting. Although fall 
seedings of red clover, Avith or VAdtliout conipanion crops, ofttm fail to survive, 
early spring seedings, with companion crops, arc usually go(Kl, Late spring 
seedings, alone, are satisfactory. Trials of s\ve(‘t clover, soy beans, horse beans, 
luiscellaiieous legumes, grasses, and pasture niixturt s are also noted. 

Jjeading cereal varlelios in the tests include AA'bite winter wheat, Tied Fife 
and Huston spring wheat. Gray winter oats, Threc grain, Victt)ry, and Swedish 
Select spring oats, and Minnesota 23 and Minnesota 13 corn. 

In cradlnitlon studies of horsetail fern, bog clover, and fall dandelion in 
cranberry bogs by mean.s of chemical sprays, solutions of 1 lb. of iron sulphate 
to 1 to 3 gal. of water killed about 20 iht cent of the f(‘ni, injuring the cran- 
berries to the extent of 25 per cent. Arsenite of soda, in solutions at the rate 
of 1 Ih. to 8, 10, and 12 gal, of water, killed about 00 per (»eut of fern in the 
strongest forai, injuring about 50 i)er cent of tlie cranlxuries, while the weakest 
solution killed 40 per cent of the fern and burn(‘d the leavos of crnnfierries but 
slightly, f^arbollc acid and copper sulphate solutions faih*d to produce results. 
Arsenate of soda was the only cliemlcal to give lienetlcial results on bog clover. 
Solutions of 1 lb. to 6 gal., 1 lb. to 8 gal., and 1 lb. to 10 gal. killoil abimt 
70, 60, and 40 per cent, respectively, of the clover Avitliout injuring the berries. 

Variety and cultural tests, and rotations Avith cereals, legnnios, and rotit crops 
were conducted at the Harney Substation. Earlier Avork ahmg the same lines 
has been noted heretofore (E. S. K., 39, p. 227). 

The leading varieties in trials under dry-land farming an<i their average 
acre yields for a period of years are us folloAA%s: Early Dnart spring wheat, 7 
yeaFs, 15.7 bu. ; Turkey Red Avinter wheat, 7 years, 12.2 bu. ; Sixty -day oats, 8 
years, 20.7 bu.; Hunncheii barley, 7 years, 19.1 bu. ; Baltic alfalfa (in rows), 0 
years, 1.1 tons; and Bliss Red Triumph potatoes, 5 years, 53.7 bu. The 
highest 3-year average yields under irrigation Averc made by Early Baart 
tsjiring wheat, 15.5 bu. ; Rustless oats, 32.7 bu. ; Hannchen barley, 35.6 bu. ; Bal- 
tic alfalfa, 4.4 tons ; and Extra Early Ro.s(' i)otatoes, 110.9 bu. 

Results of date and rate of .seeding tests indicate that the best times for 
seeding are as follows: Spring wheat without irrigation, about April 10; 
spring barley, alnnit May 1 to 10 ; spring oats, April 15 ; andi spring rye, April 
15 to 25. Optimum rates per acre were for spring wheat on dry land 30 lbs., 
spring barley 40 to 48 lbs,, oats 1 bu., and spring rye 1 bu. 

Experimental work on the Sherman County (Moro) Dry-farm Substation 
conducted in cooperation with the Bureau of Plant Industry, U. S. Department 
of Agriculture, In continuation of earlier work (E. S. R., 37, p. 529) included 
variety trials, cultural experiments, rotations, and cereal breeding investiga- 
tions. 



19211 


FIELD CEOFS, 


827 


Foremost In variety trials were Mariout and Meloy beardless barley. Sixty- 
day and No. 357 oats, O’llourke, Carleton, and Bangalla field peas, and Min- 
nesota 13 and Walla Walla White Dent corn. 

In tillage experiments conducted from 1013 to 1919, inclusive, average acre 
yields of Turkey wintiM* wheat after fallow wore a.s follows: Plowe<l April 1, 
May 1, and June 1, 3S.7, 3G.2, and 22.2 hii., resj|aH*tively ; plowed early in the 
fall (dry) with inoldhourd plow, 2(>.J hu.. and with disk plow^ 23.2 bu. ; and 
plowed late in the fall (wet) with moldboard plow, 22.5 bu., and with disk 
plow, 22.3 bu. 

The results of tdglit j’oars’ experiments with various methods of cultivating 
summer fallow after plowing, indicate that llte growth of weeds on summer 
fallow reduces wheat yields and injures the milUug quality. Subsurface or 
surface paddng of grouiid to be left fallow does not ordinarily increase wheat 
yields. After a nuilch has been establLshed, further cultivation of summer 
fallow for any other puriK»se tJiau killing weeds Is unnecessary. The culti- 
vation of land plowed late in tlie spring, when the grouiul is dry, is of no 
valm% iKMther con.sorving moisture nor increasing wheat yields. Harrowing 
winter wheat in the spring usually reduct^ yields. 

The most [>rotitahle erej) rotations in the exj^eriinents were spring wheat, 
barley, potatoes: held peas continuously; and spring wheat, eorn, spring 
barley. 

[Ueport of field crops work in Montserrat, 1018-11)1, F. Watt’s (West 
Indies Imi), Ihpt. If//,, Munlsci rut Apr. t)rpt. Rpf,, iyiS-19, pp. St- 

SJp S5S8, Jil-Jph . — Foiitiimiug work noted heretofore (K. S. K . 41, p. 825). this 
refKU'ts the tM*(»gre<s (»f bn‘edlng, ^arie^y, spinning, cultural, and fertilijser 
tests with cf>tton; vari**ty tests v\lth sugar <*ane: observations on the utiliza- 
tion of Datum mthi as a wainv c^f .scopolamin ; n<»tes on i>eas, beans, peanuts, 
sweet potatoes, and yams; c(mqairisons of the Bengal bc^an (t^tizolohium al- 
Icrrimufu) , lleshy jaal la^an (S, pitch iilohium ) , Lyon b(‘an (K. nivevni)^ and 
while velvet bean i N. ifio hujinnnrn ) for green manuring purposes; and infor- 
mation relative^ to the cf)( (on and sugar ifulustries. 

fllep<irt of field mips nork in Nigeria, 1010 1, A. Tl. Kiunv {(8outh. Provs. 
jNiyeria, Dept, Ayr, Ann, Npt. lUli), pp. 3-JO), -In continuation of similar work 
lir(‘vioii.sly noted (K. S. H,, 42, ji, 4;aw, tliis desenhes variety and*cultural 
tests with colloii, oorn, ix^aniits, beans, sugar cam% iialigo, and yams conducted 
at several ])oii)ts in soutiieni Nigeria. 

f Field crops work in Soiitli Australia 1, A. J. rEiiiviNs and W. J. Sr afford 
(Ko. Aunt, Min, Ayr. Rpt. 1010, pp, 8-U, S2S/i, 33. 3(i. 37. 38, ) .— Da^a are 

summarized from variety tests and rotations of cereals and forage crops, 
cultural and fertilizer trials of wlieat, and field tests of sugar beets and flax 
conducted during tlie year emled June 30, 1919. 

A manual of farm grasses, A. HiTriicocK {Washington: Author, 1921, pp, 
X-fi75, figs, .Sd).— This volume, designed for th(‘ use of farmers, stockmen, and 
exi)erimeiit station workers, gives information by which cultivated grasses 
may be identified and their range, adaptability, and uses determined. Special 
attention is accordevl to statistics of the grass crop; cultural methods; struc- 
ture of grasses ; the three leading f<»rage grasses, timothy, bluegrass, and Ber- 
muda ; annual forage crops; native forage gnKsses; and weedy grasses. A 
brief account of grasses used for lawns and ornamental purposes is also in- 
cluded. 

Breeding metliods in forage plants, M. O. Malte (Sci. Agr„ 1 {1921), No. 1, 
pp, 25-29, figs, 4 ), — This paper deals with practical methods applicable to the 
breeding of grasses, alfalfa, and* red clover under conditions existing in west- 
ern Canada. 
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Indian trade inquiry. — ^Reports on oil seeds, C. C. McLeod, 0. H. Abm- 
STBONG, ET AL. {Londofi: Imp. Inst., pp. VIII-\-149 ). — ^This volume com- 

prises two parts, as follows : 

I. The trade in Indian oil seeds (pp. 1-74). — general discussion of the 
oil seed tnule in India and of the conditions of the industry in the xjrinclpal 
European nuirkots for Indian oil sc^eds. Considerable statistical data regard- 
ing production, consumption, and trade are apfxmded. 

II. The Indian trade w oU seeds (pp, 75-149).— A summai 7 of general in- 
formation, with a special section (‘onsidering separately the following seeds 
and their x>roducts: Cotton, jflax. niger, rape, mustanl, poppy, peanuts, sesame, 
castor, mowra, shea, illi]>(5, Sierra Tieone butt(‘r se<Hls, and copra. 

Studies of Hra/iliau varieties of cassava, li. Zehntnfu {PJstudo solve 
Algmias Yariedades dc Mandioeas Brasilciras. Rio dc Janeiro: Boc. Nao. Agr,, 
1910s PP- pis. IS. fig. 1 ). — Detailed botanical descriptions of 74 varieties of 
cassava grown in Drazil are presented, together with considerable agronomic 
(lata including comparative yields, plant, rcMd, and leaf measurena'nts, and 
growth periods. Th(» several varieties are classliu^d in a descriptive key. Itc- 
sults of chemical unaly.ses and comiwehensive variety, cultural, and selecthm 
tests, and tyix‘ studies are set forth in tabular form au<I fully dlseus.se(l. 

Corn growing in Michigan, J. F. Cox and J. Tl. Duncan (Biehigan Bta. Bui 
2H9 (1920). pp. J/S, figs. H(i). — The leading corn varieties of Michigan are de- 
scribed and tlu'ir (udgin and approxinialo s<‘ctionul adaptation indicated. The 
sele(*tlon, curing, storages and testing of se<*d corn, the plac<‘ of the (*roi) in the 
rotation, fertilizing, cultural, and fudd juuictices involvfMl in growing tl)e crop, 
harvesting methods, and corn improvement through intensified sideetion are 
disouKse<l in a general manner. Brief nol(‘S on Indian methoils of corn culture 
and a short discussion on the control of corn smut ))y (J. IT. Coons are included. 

^laxinuim acre jields in vari(*ty te.sts at tlie station in 1911) were nuuh^ by 
Coldeii Glow, Folks While Cap. and Duneun Yellow Dent with 80.1, 81.0, and 
78.3 1)U., I’cspectively, A summary of the tJl variety tests coialncted in different 
localities lu the State sh<nv<*<l an average range of 23.77 bu. between the acre 
yields of the highest and lowest yl(4ding varieties. 

Corn breeding as a hobby, II. A. W\i.la(^e {Walhires^ Farmer, 40 {1921), 
No. S, p. lOS, figs. S). — Experiments to .w(*cure a hybrid corn consislontly better 
than Ueid Yellow lH*nt lor Iowa conditions are descrit>ed. Eight late varieties 
used iis the pollinating parents on 20 yearly varieties produced 160 combina- 
tions. In tests of the crosses at Ames and Des IMoint^s. Ihdd Yellow Dent 
averaged the best of the 8 varieties as a ]K>lliiiating parent and a Kentucky 
strain of Johnson County White, the ]>oorest. Of 287 crosses tried at Ames 
from 191G to inclusive, })ut 50 outyiclded the (*heck. Johnson (bounty 

WhiteX Silver King, Iowa 1J9X Argentine, and Biggs Seven-Ear X Iowa 203 
led the list, yielding 138.5, 131, ami 126 per cent, respectively, of the check. 

The author ]K>lnts out the need of special-purpose corn varieties for silage, 
90-day maturity, 35 bu.-lnnd, 75 bu.-land, high-oil content, etc., and considers 
from tlie work of Shull, East, ami Jones that the most certain and rapid prog- 
ress in the development of special-punmse strains or varieti(?s can be made by 
developing pure strains by inbreeding and then combining inbred strains Into 
first generation hybrids. He suggests the organization of an as.sociation for 
recording promising pure strains of corn after they have selfed for four years 
and nnluced to a certain degre<' of homozygosity. Various agronomic data, 
lairticularly the degree of homozygosity, would be detenu in(*d by tests of the 
strain at the State experiurent station, and having passed these tests, the 
pure sti*ain would be given a number in the “ herd ** book. Growers of inbred 
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strains would sell their l)est strains for good prices to men ** specializing on 
the commercialization of first generation hybrid or double-cross scH*d/* 

A study of nitrogen and root space as factors limiting the yield of maize 
in Kgyptf J. A. Prescott (fiultan, Agr. f^oc.y Tech, liul. 4 (1020), pp, H, 

figs* 6)* — In experiments coneerning nitrogen ami iwt space as lindling factors 
In corn yields, the reKjKinse of the com crop to nitrate of soda is said to have 
followed very clostdy the mathematiml expression of Mltscherlich (K. II., 
25, p. 825) relating to the law of the limiting factor. “In tlie original lilit- 

scherlich formula-^^^~“=c(A — y) or log {A—y)-K—ax, Whore y Is the yield 

obtained when x is the amount present of the factor limiting tlie growth of 
the plant, A is the inaxijunin yield obtainaide If the factor is in ex<*e.ss, c and 
K are constants.” 

A steady increase' In crop yields aeconrj>aniod oacli increase In the rate of 
fertilizer application np to 300 leg. per fc*ddan (G3i lbs. jku* aero). At the 
highest rate, 400 kg. per feddan, some dcju’esslng factor was introduced. No 
retardation of the rate of maturity was observed. 1'bc same expression held 
with fair agreement when the ro(*t space was taken as the variable factor. 

Cotton production and distribution, season.s of lOlS-15) and 1019-20 
{Bur. of the Viusus »S\J Buis, J/fO (1910), pp. /o/v. 15; IJfft {1920), pp. 
125, figs. 17 ). — Talailated statistical data similar to those noted previously 
(K. S. U., 40, ]>. 23S) are presented fca* (be seasons of lOlS^ IO and 1019-20. 

“Kumptii” cotton and its improAH'uient, (J. L. Koitur {ImlUi Dept. Agr, 
Mctn., Bot Ser.. 10 {1920), No. 0, pp. [///]+ 2^1- .973, pis. 7. figs. 77).' This 
memoir describes tin* cliaract(*ristics of Cosaypiuoi hvrhavrum, tlie species to 
whicli “kunipta” ootion ladongs, ami gi\es an account of stnditN of tlie clun*- 
aoters of the various stiaiins of ” kumpla ** coKon as tiaw ocdir in the fields 
near Dharwar, Iloiiibuy Presidency. Work in iscdating and dcv(‘loping promis- 
ing cullural and trade types is otdlliKHl, and dc'tiiiled agronomb* data and 
note.s on tlie variability of the several characters are set foidh in 1al)ijlar and 
diagraimnatic form. 

Industrial research associations. — ^III, The British Cotton Tudiistry Uo- 
search Association, A. W. Ohosslkv {Nature U)0 (1920), No. 2(105, 

pp. Jfll-JflS ). — The organizatioji and development of the assix’iation are out- 
lined briedy, and the iiatur<‘ of tlie n'search work to be undortakoii is described, 

FTax fiber and tow grading, J{. J. Hutchinson (dr/r. Cr/c-. (Umada, 8 {1921), 
No. 1, pp. 23, 24). — A brief discussion of the principles involved in judging flax 
fiber and tow% tog<*tber with suggested grades. 

Some aspects of the indigo indu.stry in Bihar.™ II, The factors under- 
lying the seed production and growth of Java indigo in Bihar, A. ami G. L. 
C. Ho’svard et al. {India Dept. Agi\ Mem. Bot. Bcr., It {1920), Ao. 1. pp. 27->36, 
figs. 2). — ^The yiedd of indigo secjd deiiends on two factors, fertilization and the 
rapid growth of the plant- The six Avetdvs of warm, dry vveatlKU' between Octo- 
ber 15 and November 30 is considered the optimum period for fertilization. 

* Itesults of investigations of the effect of aeration and organic matter on seed 
production indicated that improved aeration by itself bad a marked effect, 
seed production being nearly triplni and growTh almost doubli'd by the sub- 
stitution of 10 per cent of the volume of soil by potsherds in the ])ot cultures. 
The replacement of half the soil by siind gave like results. Beplacing 40 per 
cent of tlie volume of the soil by leaf mold (30 per cent) and potsherd.s (10 
per cent) increased seed production 21 times and growth more than tenfold. 
These results were confirmed both in the field and In other series of pot cultures. 
The effect of temperature was shown by the decline of growth rate wdiich took 
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plar^ in all the pots after the end of Noveml)er» no matter what treatment was 
accorded. 

The conditions aifectina: the quality of the ^ava indigo plant (leaf yield 
and richness of the leaf in indigotin) , W. A. Davts {Agr. Research Inst, 
Pusa, Indigo Puh. No, 7 {1920), pp. 3,i). — Trials at Pusa to ascertain the effect 
of Kt'owing H cover crop with indigo ou the quality and yield of the indigo 
crop are repc^rted. 

Allhongh indigo intercropped with wheat grew slowly following the removal 
of the wheat, it made rapid growth after the monsoon rains and gave an ex- 
eeptitinal quality of plant with a very high percentage of indigotin in the leaf. 
Tile percentage of indigotin appeared to he determined largely by the amount 
of readily available nitrogen in the soil, a profu.se plant growth with a leaf 
very poor in indigotin resulting from a high amount of available nitrogen. 
Cover ci’ops grown with Indigo probably improve the quality of the leaf by 
removing the oxetss of available nitrogen. It Is also thought probable that the 
activity of nodule organisms determines high irnllgotin content, and that the 
production of indicau is due to the action of the plant in removing from the 
nodules compounds that would be prejudicial to their contlnuoiis action. 

Orchard grass (Diictylis glomerata) , A. Zade (Arfe. haut. Landw, Oesell., 
No, 305 {1920), pp. 69, pis. 3, fipH. 9). — I>et ailed descriptions of orchard grass 
(/>. glomerata) and its habits of growth and prop.'igation are i)resented, to- 
gether with discussions of the origin, noinenclnture, cniture, and forage value 
of the grass; cultural practices iuvolve<i in the production of shmI and forage; 
diseases and insi'ct enemi(‘s; and breeding methods. 

How to grow an of potatoes, W. Stx^akt {I\ S. Depl. Apr,, Fannrn' 
llnl. 1190 (1921), pp. 2S, figs. 14 ) — Simple directions, especially designiMl for 
hoys and girls, art* outlined covering the kind of potalot‘S to grow, selection 
and preparation of land ami seed, plaiiUiig, cultivation, combating inse(*t pests 
and plant diseases, rogning and selecting seed, harvesting, grading, and st<»rage. 

The efViU't on the growth of rice of the addition of ammonium and 
nitrate salts to soil cultures, 8. F. Tueijoase and 1*. Paui.ino {Philippine Agr., 
H {1920), No. S~9, pp. 293-313, figs. 3). — KKi^criments reported in this paper were 
condm Unl at th(» (V)llego of Agriculture, Los Bafios, V. ]., to compare the elTects 
of nitrogenous salts on the yieUls rice in soil cultures. Kacli culture wa.s 
supplied with a thr(‘e-.salt mixture composed of primary calcium phosphate, 
potassium sulphate, and one nitrogenous salt, <*ither amnioniiini sulphate, am- 
moniuiii nitrate, calcium nitrate, (»r sodium nitrate. Four groups of cultures 
were employed, each using a different nitrogenous salt but suj)plylng the same 
molecular amount of nitrogen. 

The water-saturated f=H^)Il used as a culture medium in these experiments was 
a clay loam, previously cropped with sw^eei potatoes, and the salts w^ero sup- 
pli('d in addition to those already present in the soil. In each group of cultures 
15 sets of proi>ortIons of three salts were added to the soil, w’ith each salt vary- 
ing from set to set hy increments of one-seventh of the total salt content of the 
mixture, which w^as osmotically the same in iill sets. Yields of grain and straw 
and other agronomic data, together with index values showing the relative 
yield of straw and grain per unit of molecular nitrogen added to the cultures, 
are included in tabular form. 

Under the conditions of the experiments, neither grain nor straw yields were 
correlated in a definite w^ay with the proportions of either primary calcium 
phosphate or potassium sulphate, and increased yields did not accompany higher 
proportions of these sails. Yields of straw and grain were, however, directly 
related to the proportions of nitrogenous salts in the fertilizer mixtures, high 
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yields being correlated with high proportions and low yields with low propor- 
tions. This was true with all the forms of nitrogen. 

Considering both straw and grain yields, the best cultures supplied with am- 
monium sulpliate, ammonium nitrate, calcium nitrate* and sodium nitrate gave 
respective yields of about 9.6, 6.5, B, and B.2 times that of tlie control cultui’e 
whlcli received no fertilizer, indicating that ainmoniiim nitrogen was much 
more effective than nitrate nitrogen in increasing the yield of both straw and 
grain. However, nitrate nitrogen should not he regarded as without influence 
upon rice growing in water “Satunite<i soil. 

For every S4.‘t of salt proportions, yields of grain and straw per unit of luole- 
cular nitrogen added to the cultures were highest when the nitrogen was added 
as aiiiiuonium >siil]>hate ; lower when the nitrogen was supplied as ammonium 
nitrate; and still lower when the nitrogen was supplied as calcium nitrate or 
as sodium nitrate. 

The proportions of primary calcium phosphate and potassium sulphate up- 
j)eared to have slight intlucnce upiui tlie relationship between the nitrogenous 
salts and the yields. 

Tli<‘ growtli of rice as related to proportions of fertilizer salts added to 
soil cultures, S. F* Tufj.eask iVhilippine Jour, J6* {1020), No, <>, pp, 6'OB- 
(i20, 5). — A detailed discussion of tlie experiments reixu’ted above*. 

Indian trade inquiry. —Heports on rice, C. O. McLeod, M. F. Ueid, et ae. 
(London: Imp, fa.s7., t920y pp. XlA'-\~J(}Ji ), — The following reports are included: 

I. Thv ttadv in huJuni nrv (pp, I (»H ). — A general discussion dealing with tlie 
Indian rice trade witli tbe Fuited Kingdom, British Empirt*, and Europe, and 
the com{»arati\e costs of handling, milling, and transportation of rhe in these 
countries, Slatisti(*s of the rice trade of various count ri(‘s m southern Asia, 
western Euroix*, the British Empire, the Thiitisl Kingd«nn, and tile Fnitfsl 
State's are aikiMuidcd, lo^etlu*!* with t!i<* import and export duties on rice in ilio 
various (‘oimtries of the world. 

Tl. The ptodiiction and of ritv (pp. OO-loH). — A summary of general in- 
formation couceniing the production of rice and its commercial movement in 
the British Empire and other countri(*N jind the uses of ri<*e. 

III. The vtilizalion of JUirmese nee and Us hy prod uei a (p]>. 15(>-16A). — ^^Phis 
reports ri*sults of investigations of the suitability of Burin(*sc rice for indus- 
trial and other jmrposes and tiie us<*s of rice stru\v and hulls fi>r i«iper making. 
Hoa also a previous note (E. S. U., 41, p. 5BB). 

Farm practices with soy beans, A. 0. Baiitii and C. E. Hope {N. C, DepL 
Ayr, BuL, 4J (11^20), No. 5, pp. SO, /Igfi, 7). — Based on information seen red •from 
a survt^ in .1916 of 50 farms in five counties in northeastern North Carolina 
where soy beans were grown as a major farm crop, this publication discusses 
the cropping systmns, regional characteristics, varieties, cuUiiraJ and harvest- 
ing operations and their man and horse labor requirements, distribution of labor, 
cost of production, and factors infiiiencing yields of hay and beans. 

Boy beans, on the 50 farms studied, yielded from 4 to 39 bii. ixn* acre, and 
averaged 10 bu. when planted as the first crop and 18.8 bu. when planted as 
the second crop. On the best soils the yield frequently exceeded 25 bu. per. 
acre. Yields of other crops on the same farms the same year averaged as fol- 
lows: S£*ed cotton 1,149 lbs,, corn 29.7 bu,, and oats 44 bu. Tbe crop area 
planted per man and per work animal varied with the type of soil and the 
combination of crops, but averaged per work animal 20 acres. 

Fifect of heat on sugar beet seed, E. Saieiard (Bui Mens, Off. Renseig, 
Agr, [France] f 19 (1920) t April-Jnne, pp, 2S6, 237; also in Compt. Rend, Aead, 
Agr, France^ & (1920) ^ No. if, pp,30S-3ii).— Sugar beet seed of very good, good, 
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and ordinary quality was submitted to temperatures of 40, 50, 60, 70, 80, 00, 
100, and 305® V. for 1-bour periods. A stvond series of tbe same seed was 
siibj€.*et(‘d to lempc'ratiires of 80, 100, and 105® for 15, 30, 45, and 60 minutes, 
respectively. The heattHl seed w'as then tested for geriniiiatioa along with check 
lota of untreafed seed. 

Uesults of the exi»eriment showed that glomerules of seed germinating 98 
per cent and go(Ml commercial seed germinating 87 per ctnit ndained their 
viability vvlum subinilled to temperatures of CO and 70®, wdiile ordinary seed 
germinatijig but 3t> per cent >vas nearly all killed. Subjection to 80® for as 
long as an hour repinled the g^'miination of the better grades of see<l but did 
not cbange tbe percentage of genninalion at tbe end of 11 days. Temperatures 
above 80® suitably applied killed tlie inferior glomerules and sptirod the good, 
thus indicating a nu‘ans of physh'al scl(H‘tlon. 

Experiments with varieties of sugar cane, TT. A. Tempanv {Maiiritius Dept. 
Agr., (Jen. Bui. 20 {1920). [Fjnglii<li ed.], pp. 8). — Results of varietal ex- 
periments in progress during the years 1917-1919 ore rei)orti‘d. The field char- 
acters and intt'rnodo and eyebud characters of S3 cane varieties arc <lescrlhod 
In detail. Leading v^arielies in order t>f merit included D 100, R. P, 6, 
li 38(K). and B 6.308 with respective t\cr(‘ yields of 39.9, 39 S 3<iS, 3G.ii, and 
85.5 tons of cane with a sucrose content of 14.25, 13.85, Il.tUJ, 15.21, and 15.42 
pc*r cent, respectivedy. 

The sw'oet potato, 10. Hand and 1\. L. Po(Uvi utiam (,Vc?r YarJe: MuoniUan 
Cfo., 1921, pp. XI ^261, pl^. 8, fiffs. 50 ). — A haiidlH)ok for tin* ])ractlcal grower of 
sweet potalcK'S. The sut'cesslve chapters deal with the origin and description of 
the sw^eet potato; importance and distribution ; utilization; propagation ; tillage, 
fertilization, and rotati<m; ^arieti<*s: inseds and diseases of tlie sweet potato; 
insecticides, fungi<*id(\s, and spray machinery; harvesting and storage; prepara- 
tion for market ; and (commercial disp<Ksal of the swetd potato. 

California wheat varieties, (1. W, IIkndrv {Amer. Miller. Jf9 {1921), No. ,% p. 
291, fig. t). — Descriptions of the seven wheat varieties grown oxtcmslvidy iu 
California are presented. Acre yields iu 1920 at University Pann, Davis, Calif., 
vveu'e as follows; Thicitic Blncstom 58.5 bii., California (3ub 47.6, D(^haTU*e 42.3, 
Early Baarl 11.2, Hard Fe<leration 37.1, Turkey Red 33.3, and Sonora 32.4 bn. 

The inheritance of gl nine-length and grain -length in a wh<»at cro.ss, P. L. 
RisiaLifiDow {Jour. CSenetica, 10 {1920), No. 2, pp. 109-lSlf. fig. 1) — investigations 
to asci^rtain the jnveise manner of inheritance of simply measurable char- 
acters in wheat are re])orlcd. Pure lines of Polish \sh(*at and Kuhaiikn were 
crossf'd, the Fi, F 2 , and Fs generations of the ero.ss growm, and measurements 
of the glume and grain lengths taken on the plants in each generation. The btv 
havi(»r of the individuals in the several generations is discussed in detail, 
frequency distrihulions of glume and grain lengths are tabulated, and a biblio- 
graphy of literature cited is appended. 

In this cross, length of glume appeared to segregate simply and in the Fa 
the ratio long: intermediate; short=1:2:l. The “longs’’ and “shorts” of 
Fa, although recognizably of the same form as the parents (Fo), differed from 
them in mean glume-length. The average of the longs was reduced by 24.8 per 
cent of the Fo value. Tn the case of the Fa shorts, a sniaJler increase over the 
Fo shorts was noted. This change or “ shift ” in the long.s of the Fa was quite 
detlniio, and could not be explained by errors of sanipling, seasonal variation, 
or similar causes. Tlie shifted form of longs of Fa bred true as far as Fa, but 
had not been carried farther. 

When, in the selhtig of F« heterozygotes, plants of parental type were again 
evolved there was no evidence of super-added shift. Likewise there was no 
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p\ri(3ence of a tendency to the restoration of F© values of mean ghime-iength. Re- 
sults analogous to the foregoing were obtained for grain-length. The percentage 
value of the shift was, however, less than it was for glume- length. 

The author holds that all the available evidence sui>poris the view that gniin- 
length and glume-length belong to th(‘ same generation or, dilTerently oxpressedt 
that grain-length Is a maternal character, lie ihids that it is dillicult to har- 
monize this view with the doulde-fertiliziition hypothesis, as numerous grain 
and glume characters app<‘ar to be genetic inseparables, long-typ<‘ glumes never 
containing sliort-typo grains, and vice versa. Despite* the association of glume- 
length and grain-length, the correlation between thesci two variables is low. 

A development of hair.s, far more marktsl than that exhibited by either parent 
variety, was found in certain of the plants. These plaids were all of short- 
glume typ<‘. I>ength of glume appeared in some manner to inhibit the full de- 
veloiunent of hairs. The inheritau<*e of liollow and soli<l straw was found to 
he complicated, and it is thought that a relal ionship may possibly exist between 
shift in glumc'-lengtli and nature of straw iiilu*rit>uiee. 

The ]>i‘Otchi eoiiteiit of wheat grown wdth indgatioii, J. S. Jones, C. W. 
OonvEU, and II. 1‘. Fisniujim {Jour, Afjr. >Ve^. [EnfjhintJ], 10 (1020), No. 3, pp. 
200-332, fifiH. ll).—T\w data report e<1 in th.s <*ontribution from the Idaho Ex- 
periment Station has Ix'on nopnl from anollicr source (K S. U., *11. p. .Tin). 

Weeds of farm land, AV. E. I»ufnciiif.y {Lon Jon and Ve^r York: Lonomam, 
(Jrt'i'n d' Co., 1020, pp. pis. 2^ ftps. — 'I'lds voluniii ))rest*nts consider- 

able information on the weeds <d’ crops and <»ii farm lands vvifh si>ecial rel’ereiK'e 
to conditions prevailing in Dreat Ilrilain. JUie work <*oinprises cbai><crs on tln^ 
distribution and gr<»wth habits of \\c(mIs; vifaJity of wt*tsi stssls, prexadlon ami 
eradication of w(‘4sls; parasilie, p<»isonous, and injurious vv4*eds; w'eeds of 
grassland; and tb(‘ uses of weeds. The (piaufdalive and qualilativo relations 
existing betw('en we(‘ds, the soil on whi<'li they grow, and the crops with wdiich 
they are associated an* discussed at staue lenglh. A list of the pojnilar ami 
local names of Tiritish weeds is ineludfHl. 

Fifty important weeds of Montana, D. B. SwTxr.i.E, II. E. JMoimis, and 
E. W. .UiiNKE (.i/ont. Apr. Col Ext. [Euh.\, No. /,,7 {1020), pp. 12(1 fhjs. 108).— 
This pui)lication doscriljes and illustrates tlie plants and s(vds of op iny)ortant 
weeds of Montana, discusses briefly their methods of pi*opagatiori, lime of 
flowi'ring, oe(*urrenc(‘, sonr(‘cs, and relative importance, and imlieates practices 
found most elTective In tlie control and eradication of each. 

Control of Ouscuta, A, dk Rosa {CoJtivaiore, 66 (1020), No. 21^ PP‘ 604 -391 '). — 
For the control of Duscuta sulphuric acid at 4 to 5 per cent is preferred to 
arseuite of potash. 

HOSTICTILTUEE. 

Report of the deportment of horticnlture {Oregon ^ta. Crop Pe^t and Jlort. 
Rpt, S (1916-1020), pp. 7-67, figs. The horticultural papers included in 

this third report are: The December Freeze, Some lycssons from It, by AV. S. 
Brown (pp, 9-14), noted on page S21 ; Some Relations of Growth and Bearing 
of Fruit Trees to Orchard Practices, by E. M. Harvey and A. E. Murueek (pp. 
15-19) ; Summer Pruning of Young Apple Trees, by E. M. Harvey (pp. 20-2G) ; 
The Storage of Bose Pears, by A. E. Murneek (pp. 27-32) ; A>getal)lo Green- 
hou.se Crops in Relation to the Use of the Greenhouse for One Season (i>p. 
33-35), Factors Affecting Production and Marketing of Broccoli (pp. 3(>-30), 
and Factors Affecting Shrinkage and Condition of Broccoli (pp. 40, 41), all by 
A. G. B* Bouquet; Cherry Breeding (pp. 42, 43) and Pollination of the Etters- 
burg No. 121 Strawberry (pp, 44HtG), both by C, E, Schuster; Dejith of Plant- 
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ing in Relation to Tree Growth, by H. Hartman (pp. 47, 48) ; Fertilizer Bx- 
perimeots with Fruits, by L. P. Wilcox (pp. 41^51 ) ; and Some Investigations 
on Prune Drying, by B. H. Wiegand (pp. 52-57), noted on page 809. 

The paper on the relation of growth and bearing of fruit trees to orchard 
practices points out the necessity of more fundamental studies of the prin- 
ciples which undcrlh^ orchard management practices and of ascertaining a 
method of determining the true condition prevailing in an orchard. The nitro- 
gen-carbohydrate theory, as outUiH*d by Kraus and Kra.vbill (K. S. R., 40, p. 
40), is analyzed in relation to its l)earing on orchard practices. 

Summer pruning of young Guuo and Rome Beauty trees w'as studied in re- 
lation to the effect on growth and friilt-.spur formation. A similar experiment 
with other varieties has btwm previously noUnl by Gardner (E. S. 11.. 36, p. 
237). Four methods of treatment were enwloyedf (1) winter heading and 
winter thinuiiig, (2) .sxunnier heading and slimmer thinning, (3) winter head- 
ing and summer thinning, and (4) summer heading and winter thinning. Re- 
sults are based on data taken on 70 trees of each variety and treatment. 

“All types of summer pruning lui\e allowetl less tree growth than winter 
pruning only. Fruit-spur formation apparently has not been stimulated by 
summer pruning as compared with the winter pruning only. The failure to 
respond in this respect to summer pruning may be attributed to (he character- 
istic bearing habits of the Rome and Gano. likewise the amount of fruit har- 
vested this season was less from summer-pruned trees tlmn from those which 
had rcK'eivcd winter juninlng only. ]S\)thing in the resulls of this serii^s of ex- 
periments wouhi justify the re(‘ommeiidatlon of summer [pruning for young 
trees of such vari(*ti(»s as Itomo and Gano. The results of thesi' experhueuts, 
W’hen compared with those reported l»y other investigators working with dif- 
ferent varieties, emidiasizi* the necessity of regulating plaining practices in ac- 
cordance with the natural gniwing habits of the varieties under consideration. 
As a general jiruning practice in young orchards of any vari<4y, it would seem 
advisable to do suiniiier pruning with great caution, evim though It is recog- 
nized that iimler special circumstances light early summer pruning may be 
very beneticial.“ 

The §.t(»rago of Bose pears was studieil in an efl'ort to prolong the keeping 
period of this important market variety. An earlier report on tlds work, by 
Ijevvis, Murneek, and ('ate, has beim iioUhI (K. S. R., 42, p. 40). “Time of 
picking does not very materially iniiuence the storage quality of Bose pears, 
excepting that fruit picked very early in the season must he permitted a delay 
or partial ripening under more humid conditions and for a longer period than 
M^hen picked later iu the season. With the proiier precautionw, Bose i^ears may 
be kept successfully for thrt)o months, or possibly longer, at least for the 
Christmas trade. Based on our present information, the following storage pro- 
cedure appears to be the best: Delay for 10 to 15 day.s, tlien car temperature 
storage for 12 to 15 days, then cold storage. To prevent shriveling of ‘ delayed’ 
fruit, a humidity of 60 to 70 per cent jnust be maintained in thii delay room. 
The higher the humidity the less time would be required for a ‘ delay.’ Both 
relatively high temperature with low humidity and low temperature with high 
humidity are harmful to the proper ripening of Bose.” 

A trial of several vegetables to ascertain their adaptability as forcing crops 
for Oregon greenhouses during the period September to March indicated that 
spinach, cauliflower, radishes, cucumbers, and tomatoes can he grown profit- 
ably. The author concludes that it is clear that there is no good reason why 
all vegetable greenhouses should not be intensively cropped during the entire 
growing season. 
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Cherry breeding studies Include a sterility test of 18 cherry seedlings, se- 
lected as most promising, from a lot bred for resistance to bacterial gummosls. 
Of approximately 3,300 blossoms bagged and allowed to self-pollinate, not a 
single fruit attained maturity. 

Deptb-of-plantlng studies with young apple, pear, and prune trees failed to 
reveal any striking dllTerences in size or vigor of the trees. In refutation of 
the common opinion that deeply planted trees readily develop roots above the 
graft, It w^as found that no i*oots formed above the graft on iiears, a few unim- 
portant roots formed on the apples, and quite a considerable number on the 
prunes, 

Fertilizer exi>eririients with fruits Include a test of nitrate of soda on 
Italian prune trees in three localities. In one case no increase in yield was 
obtained. In all cases where this fertilizer was applied to prunes, there was a 
response to the stimulant, more noticeable, however, in their vegetative parts 
than in their fruits. 

In a test of nitrate of soda on red raspberries, a larger berry of better 
color and stiinulation of canes, followed by severe winterkilling, was noted. 

[Report, on Iiorti cultural investigations! {Oregon fsta. Rpt. 1019^20, pp, ^3- 
50. 52), — Apph'-pnining investigations bavi* continued (E. S. It., 39, p. 42) to 
recelvf^ much attention, great importance* being place<l on pliysiological and 
biochemical studies in determining the relation of different methods of pruning 
to the food reserves in different parts of the tree. Fruit-spur studies with 
Grimes, Jonathan, and Wagencr apple varieties showed tliat defoliation of the 
spurs has a inark<*d effect on llower-lmd formation and setting of the fruit. 

It was f(*und that the defoliated spurs fonned on an average 57.2 per cent 
as many liower parts as the spurs not defoliated. Chemical analysis showed 
that defoliation of individual ai>j)le si)urs tends to throw th(*m into a vegeta- 
tive or ‘‘active*’ condition, thus increasing their potential for growth, hut low- 
ering in proportion their capacity for reproduction. In this the chemical and 
histological examinations agreed. The general results showed u high degree 
of individuality in the apple spur and depemlence on its own leaves for its 
activities, Jonathan and Grimes showing more individuality than Wagener. 

During the summer of 1919 about lO.tiild spurs were under o])servati<»n to de- 
teriniiie the cffeit of spur deffdial ion on tlu* setting of the fruit. Uecords were 
kept of the actual performance of spurs under different amounts f>f defolia- 
tion, and material was collected fnun time to time for chemical analysis. The 
results showed a close correlation between the leaf area of the spur and the 
average number of fruits jier spur, as well as the average weight of thenndi- 
vidual fruit. There was again strong evidence of high individuality of the 
apple spur. The chemical results were not so clear, there being little consist- 
ent difference in percentage of carbohydrates and nitrogen in respect to vary- 
ing amounts of leaf area of the spur. This Is probably explained by the fact 
that old lignified portions of the spur were used in the analysis, since this 
portion has since been found to be much less responsive than new portions to 
changed conditions. 

Three lots of Graven stein trees, one heavily fertilized with nitrate of soda, 
one severely root pruned late In March, and one with no treatment, were used 
as the basis of a study to determine if leaves may be used as indicators of 
the internal condition of the tree. Chemical analyses of leaves gathered July 
26 showed a marked variation in the carbohydrate-nitrogen ratio, this being 
for the nitrate of soda lot 0.03, the root pruned lot 9.08, and the check lot 8.48. 
These data are believed to show that the leaves are probably good indexes of 
the general internal condition of the tree. 
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In studies of the effect of pruning on the bearing liabit of the tomato, It 
was found that in respect to iiuml)er of blossoms and amount of set, the 
tomato spur “ can not bo affected very marketlly by foliage in close proximity 
to the spur. It is very povssible that a tomato spur, unlike that of the apple, 
is dependent upon the jdant as a whole for its carbohydrate supply. Both 
pruning and nitrate supply determined amount of growth, blossoming, and 
^setting of fruit of the plant as a whole. Hoot pruning, oven when very severe, 
had but slight, if any, eiTe(*t. 

“ C'liomietiJ analysis showed a strict correlation between amount of pruning 
and percentinre of total carboiiyd rates in the plant, but no strict correlation 
could be estalflislied between amount of pruning and percentage of total nitro- 
gen. All pruned plants were, iiowever, much higher in nitrogen timn unpruned 
ones. Hoot pruning rallnu* increased than diminished amount of nitrogen in 
the tomato. The carbohydrate-nitrogen ratio diminished as pruning increased 
in amount. 

“ Further studies havt^ shown that blossoms on the tomato will set fruit only 
when there is a fair amount of foliage on the plant. The removal of leaves 
almost niuomatically checks furthm* setting, though there nmy be an abundance 
of blossoms present.'’ 

Fruit breeding work with the strawlx^rry, apple, cherry, filbert, and w^alniit 
is discussed. Pollination studies with Kttmvshurg lHI were conducted to de- 
termine the reason for the poor-yielding chara<*ter of this strawberry variety. 

Tomato pollination studies (K. S. U., 40, p. 833) were <'(»ntinued. Tests of 
13 strains of St. Valoutine broccoli showed that markc’d variations exist within 
a variety. 

A comparalivo test of nitrate of soda and sulphate of ammonia as fertilizers 
for Outhbert r<*(l raspberrio.s indicated a slight difference in fasw of the nitrate. 
In propagation studass with the filbert it was found that by layering the new 
shoots directly a year's lime can he sa^ed in the growing of ik'w plants. 

[lleport on horticultural investigations in Illinois] (Illinois Rpt. 
1919, pp. l(y, 17, JS, 19) - S<*il treatment studies with the poach at Olney indi- 
cates that clean cultivation i)roiuotes more vigorous growth tlniu c](‘nn culti- 
vation combined ^^itJl cover crops. In an overhead irrigation experiment at 
Urbana, the yield of pepi>ers was matciiaJly reduceti by irrigation In a fer- 
tilizer U‘st at Anna the > ield of tomatoes was materially increased by tbo use 
of manure and acid })hosphatc. A study of first generation apide hybrids indi- 
cates that certain Malus species have the ahllily 1o (*oinpletely dominate in the 
proguuy, whether used .*is male or female parent. 

liuws regulating the eomiiierce in plants in Porto Hico, M. A, Obespo and 
Lt. T. Catont {Vorto Rico Dept. Apr. ami LaJxfV Cin\ 27 (1920), Spanish 
€d„ pp. 18}.- ~A circular giving a list of plants, plant products, nursery stocks, 
and animiiLs and insects upon which restrict urns of movement have been placed 
in Porto Kiro. The texts of the regulatory laws and of certain Federal quaran- 
tine acts are included. 

Spray calendar, W. E. Britton and G. P. Ctjnton (Connecticut State Sta. 
Bui 22J^ (1921), pp. 67-^110, ftps. 99), revision of Bulletin 11>9 of the station 
(E. S. H., 38, p. 843). 

Handling spinach for long-distance shipment, V. W. Ridley (17. S. Dept. 
Apr,, farmers' Bui, 1189 (1921), pp. 15, figs, il), — ^A contribution from the Bureau 
of Markets presenting a study in the proper handling of spinach for shipment 
to distant markets, a preliminary report upon which has been already noted 
(E. S. H., 43, p. 144). 

Harvesting operations are a factor, in that bruised plants are more suscep- 
tible to decoy than carefully handler material Tests indicated the inadvls- 
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ability of washing spinach preparatory to shipments, except when material is 
unsightly. In preparing the car for spinach it is advised to place a false bottom 
over the car floor, rendering possible the circulation of the cooled air. Dia- 
grams are included il lustra ling tlie i)roper method of placing baskets. 

In 1918 investigutioiis ^^'e^e undertaken to determine the factors involved in 
the transi>ortation of spinach. A s'oft rot, belonging to llie grouj) of wlilch 
BaciUns mrotomiruH is u typical example, was found by J. C. Walker, of the 
Bureau of Plant Industry to be tljo iiriiKijial cause of decay. Under favorable 
conditions this de(‘ay can render spinach wortlilcss shortly after removal from 
the car. 

Icing within the i)ackage, in a<ldition to the car icing, eliminat'd <i('cay. 
Baskets of spinach in which half the ice was placed in the center of the 
spinach and the remainder on tla* top, just below the cover, kept in better 
condition tlian haskids with all the ice in the center. Diagrams are included 
showing the lempiTnture of spiiui<*h oblnined (luring a test trip from Austin, 
Tex., to f^ldcag<j. The baskets were iced in tlie center only. The spinach 
below the ice hdd at ID to above the ice at a minimum of 42'' F. Tem- 
peratiin's taken at differiHit locations in Die car indicated a uniform rate of 
cooling )>ut a ('(>nslsteid ly higlier temp(‘ruture at higher equ ation within the car. 

(PoiTiological inv(‘stigations at the Southern Orc^gon liraiich Station, 
Talent J {Orci/on N/e, /»*///, pp. 7()-7<Sl. — F(‘rtiliz('r experiments on Ix'ar- 

iiig apple, pear, and in^acli tri'cs eoidinue to show no beiadit from potasii and 
very little from pfiosphonis. while nitrogen lias in all cases increased the yiehl, 
Slice of fruit, and \igor of Die triH' (K. S 11., 4H, p. 145). 

Blight resislanc(‘ studies a\jDi pear liave be('Ji in progress* sin(‘e .1915. A large 
collection of pears has liecaj assembled, togellu'r with many I\vrus species from 
Dir(Uighoiit th() ^\orld, Studi(*s ef Die, various sjiecies have revealed one almost 
totally immuiK* and tliree fairly Immune sp«‘eies. 

The distribution of northwestern boxed apples, O. W. Kitohen, K. ]\1. 
Seiieut, .iFi., and M. Ik Hall (( . *S. DepU df/r, BuL OAo {1921), pp. 27, p/s*. 7). — 
A eontrihuDon fnmi the Bureau of IMarkets ndevuul to the distriimtlon, prices, 
and other fa<*tors inthieneing the marketing of boxcxl ai)ples from Washington. 
On'gon, Idalio, and Montaiia. The invest i gat i mis cover tlie jicriod of ,1915-lG 
to 191J)-29. Prodmaion, preparation for market, transix>rt}ition and storage 
facilitii'S, rate of movement, marlmting ineDiods, distrihutnm, export ship- 
ments, and f. o. b. pri(‘('s are considered. Statistical data, on which the disiais- 
sions are based, are included in Dui appimdix, graphically illustrated means 
of charts, diagrams, and outline maps. ^ 

Manual of tropical and subtropical fruits, W. Popenoe (IVeir York: Afac- 
miilan Vo., t920, pp. ph. 2^, y?/7.s\ 62). — A popular presentation of in- 

formation concerning many of the important fruits of the tropical and sub- 
tropical regions. The banana, coconut, pineapple, citrus fruits, olive, and fig are 
excepted on account of the abundance of other available literature. IVIiieb 
valuable information is given relative to Die history, literature, propagation, and 
(‘ulture requirements. 

Boses (Missouri BoU Gurd. Bui., 0 (1921), No. 3, pp, 29-37, pJs. 3). — A popu- 
lar artiede on rose culture to which, is apiiended an alphabetically urraugc'd re- 
port on the behavior of roses gi'own in I he Missouri Botanical Garden in 1920. 

FOKESTEY. 

Black walnut: Its growth and management, F. S, Baker (V. aV. Dept. Affr. 
Bui, 933 (1921), pp, 43, pis. 7, flgs.Ji ). — N contribution from the Forest Service, 
extending information previously noted (E. S. U,, 44, p. 537). The subject is 
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treated under the following headings : Distribution of walnut, supply, descrip- 
tion of tlie tree, silvieal characteristics, growth of individual trees, growth of 
stands, nieasuring logs and estimating standing timber, walnut plantations, and 
establishing walnut plantations. The discussion Is amplified by tables. 

Farm forestry in the shoillt^af pine section of east Texas, G. D. Ma^bck- 
WORTH (Tax, ^Utie J'areHtcr lUil. JO [1020], pp. 19, figs. 8). — This bulletin 
presents in poiiular form a discussion of the present status of the farm wood- 
lands in east Texas, with instructions and suggestions for their development 
on an economic forestry basis. Careful thinning, necessity of fire protection, 
determination of slock on hand, marketing, stuiupage value of shortleaf pine, 
Increase in values, and use of wood on the farm are considered. 

Thee planting by farmers for fuel, fence posts, and shelter, E. O. Siecke 
and L. Wyman {Tex. ^taic I'orester BuL 13 (1920), pp. 23, figa. 10). — popular 
treatise on tree planting for the nonvvooded farms of Texas. Tlie authors 
point out the value of windbreaks in their beneficial influence on crops, in 
lessening erosion, and in mitigating the severity of sandstorms. IiistrucUons 
arc presented relative to the establishment and maintenance of windbreaks 
and groves with reference to location, selection and arrangement of species, 
and renewal. 

Borne observations on the forest problems of Hawaii, H. I. Lvon {Hawaii 
^ngar VUmlera Af<soe Proc\. 39 {1019), pp. 14-34, Jign. 6’h— The importance of 
reforestation in Hawaii is emphasized. Native species are unable to withstand 
the depredation of cattle and invading llllo grass, and as a consoquonco the 
watersheds are in danger of becoming depJefed of trees. The lack of vitality of 
native species seems due to the isolation of tlie islands, thus shutting off natural 
plant immigration. 

The karuka, loguat, and Jar>anes4‘ plum are mentioned as desirable self- 
propagating introduced species. Ficm clastica is exceptionally sjitisfactory 
because of Its vigorous soil-binding roots, ability to withstand cnille injury, 
and comparative frwdom from insects and fungus pests. Unfortunately, none 
of the Ficus species in Hawaii cun reproduce naturally due to abseme of pol- 
linating insects. Three iiundred species of oriental trees and plants have been 
rec'eiUi^A introduced in the hope of securing useful muteriaJs. A diKStaission of 
the subject is included. 

lieporls of the fortes! branch of the l>epartment of Lands, Uritish Colum- 
bia, for the years ending December Rl, 1919 and 1920, M. A. Grainoer, 
P. Z. Gaveiuull, et al. {Brit. Columbia ForeM Bram'li Dept. Lands Hpts., 1919, 
pp.^32, figs. 3; 1920, pp. 38, figs. 4 ). — The usual roi>orts of the activities of the 
forest service relative to yields of forest products, forest fires and their preven- 
tion, revenues and expenditures, etc., for the calendar year. 

Progress report of forest research work in India for the year 1010-20 
{Forest Research Insl., Dehra Dun. Prog. Hpt., 1919-20, pp. [///]-j-‘5d, pis, 4)>^ 
The usual progress report (E. S. H., 42, p. 446) relative to investigations dealing 
with silviculture, forest working plans, forest botany, forest economy, forest 
zoology, forest chemistry, and forest publications. Appended to the report is 
an administration report, and a list of forest publications issued since the 
establishment of the Forest Research Institute. 

Annual pr<igress report upon State forest administration in South Aus- 
tralia for the year 1910-20, W. Gill {Bo. Ansi. Btatc Forest Admin, Ann. 
Hpt. 1919-20, pp. 12, pis. 10). — This is the usual annual report upon the activities 
of the Woods and Forests Department for the year ended June 30, 1920. Data 
are included relative to the alterations in foi’est areas, planting operations, 
distributions of trees, revenues, escpendltures, etc. 
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DISEASES OF FLAITTS, 

[Imrestigatlons in plant diseases] {IlUnaia $lta, Bpi. 1919, pp. 16, 17). — Field 
work in experimental spraying for the control of tlie apple blotch {Phyllosticta 
solitaria) is reported upon. In most of the experiments it has been found 
that Infection takes place earlier than 3 weeks after the fall of the petals, 
with practically no infection later than 7 weeks after the petals fall. 

In attempts to control collar rot of Grimes apples in western Illinois by 
bridge grafting, it was found that this meth<Ki was not to be recommended 
when trees had begun to show a yellow, sickly foliage, but that the method 
might be used with advantage if the diseased areas on the trunk ^^ere not 
large. Several years of invt^stigation on the cause of the collar rot have thus 
far failed to reveal any definite organism, and it is believed that it is due 
to some physiological condition. 

Investigations on the control of the blister canker are said to have shown 
that cutting out the diseasc^l areas will not eliminate the <Useaso. The fungus 
is active in the wood for se\eral feet in both directions from the external 
canker, and m'w’ cankers appear about the cxsected region. 

Raspberry anthraciiosc is reported to be held in check by four applications 
of lime sulphur, (1) before the buds oi)en, (2) when Uic young shoots are 
from 4 to 6 in. high, (3) when tlie shoots are from 8 to 10 in. high, and (4) 
just before the plants come into bloom. 

A brief note Is given on tlie leaf spot of strawberry, a prevlou.s account of 
which has hetMi noted (K. S. R., 43, p. 753). 

Report of the departinont of botany and plant pathology (Orryoti Sta, 
Crop Pest and Jiorf, Bpt, S (1916-1920), pp. 161-202, ftps. Sif ). — Progress reports 
are giN'cii of a number of investigations conducted under thi^ Oregon Crop 
Pest and liorticulturnl Law. 

Wood d(Tup in orchard trees in Orepon, S. M. Zeller (pp. 132-1 38). — Atten- 
tion is called to the lu'ccssily of prevonting decay In orchard tree's due to such 
organisms as lrpf,r laefcus^ J*ofystirtus rersicolor, r. tursutus, TiamctcH carnf^a, 
Lf iKitcs strjfiaria, J'omcs pinicola, i^tercmn JiirHutnw, etc. (-an^ful attention 
pruning injuries to trees is .said to reduce *tlie liahiHO to Avood decay. Tn- 
vestigatlons were made of a mimher of antiseptics for tn^ating wounds, and 
Kordeanx paste was found to he an effective air-porous coviTing f(»r wounds 
if applUsl (’ach fall, IMtire permanence may be given (he treatment if copper 
nails or tacks are used to supplement the ai»plicatioa of Rordeanx i)aste as 
recommended by Volck.* A test of this metlKMl showed that it was of consider- 
able merit, particularly for the treatment of large wounds. Ronleuux paste 
used alone Is considered efllcient for small wounds. 

A serious nematode disease of strawtwiTy and elorrr in Oregon, M. R McKay 
(pp. 133-144). — The occurrence of Tytenchus dtpsaci was reported on straw- 
berries in Oregon in 1916 and clover in 1915, and since that lime this t>est ha.s 
been found on the same plants in a number of localities. For its control tlm 
proper rotations of the land with nonsusceptihle (Tops is recommended. 

Peach leaf curt control, H. l\ Barss (pp. 145-151). — For the control of peach 
leaf curl the author recommends the use of Bordeaux mixture 6:0: 50 applied 
as a spray any time between the first of December and the first part of 
February. 

Gooseberry mildew control, C. B. Owens (pp. 152-155). — A description Is 
given of the gooseberry mildew due to Spluvrot heca mors-uvw. As a result of 


» Calif. Hort Comn. Mo. Bui., 6(1917), No. 3-4, pp. 80-80. 
50767^—21 4 
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the oxi»erimentff carrier] on by the station, the best control was obtained where 
lime sulphur was used, the applications being made when the leaves were 
beginning to emerge from the buds, followed by other applications just before 
blossoming and just after i)lossoming. Dusting with a high-grade, specially 
prepared, dusting sulphur Is considered a promising method of control which 
would probably prove efTective during warm weather. 

CyllndroHfHirinm leaf ffpot of prune and cherry, Tl. P. Baras (pp. 150-158). — 
A descTiption is given of leaf spot of prunes and cherries due to CocGomycea sp. 
For the control of this disease experiments conducted in Oregon have shown 
that tliorougli spraying with Bordeaux mixture 4:4:50, the lirsl application 
being made tihout JMay 1, and the spraying repeated at intervals of 3 or 4 weeks 
until dry .suiuiiun* weather becomes established, gives satisfactory results* In 
addition, it is rec{)mmended that the old leaves be disposed of as completely as 
l)ossiblc. 

FhyHioloyical disorders of developing fruits, H. I*. Btirss (pp. 150-166). — 
ik'seriptions are given of a number of troubles of fruits and other crops which 
are ccmsldered due to a disturbance of the 'W'ater I»a lance of the trees as a 
consequeiK'e of the inability of the roots to supply as much moisture as the 
fcdlage and fruit demand. Among the diseases descrilXHl are apple blister, 
drought s{a)t, cork, punk, hollow apple, bitter ])it or Baldwin sTK)t, cork and 
bhK’k end of pears, gum spot or <!rought spot of prunes, internal hrownb^g of 
prunes, inlerjiul in-owning of potatoes, etc. For the e<»ntrol of thest' troubles 
it is belie\ed that the iiitrocluclioii of nieihods hereby moderate irrigation 
could i)e |)raf‘tict*d wcnild i)rove highly profitable. 

Nofrs on tests irifh fungicides, TI. P. Barss and W. A. Smart (pi). 1(17-171). — 
The results an' giv(‘n of pndiniinnry tests of fnngieiiles for (he control of the 
apple-tree anthraeiiose, In wddeh \nrious strengths of Bordeaux mixture. Bur- 
gundy mixture, c(»f>per .soap, and magnesium-Bordeaux mixture were (unployed. 
The applications were made in connection with the last codliiig-inoth spray, 
and wli<‘n tho fruit was examined eonsjderat>Ie injury was ohserv^'d. This was 
found to iu' due to the reddening of the lentieels when they split open. So far 
as the ('ontrol of the anthracnose is coneenio<l, the experiments woi-f' not con- 
sidered very salisfactfu-y. The*anthors nvomnn'mi the addition of 4 oz. of 
granulated sugar for every ])<>miil of copp(M- sul]>hn((‘ used in the preparation 
of Bordeaux mixture In order to stabilize the fungicide. 11 is rewmmended 
(Imt there i)e addend to the lime sulphur iron suli)hate at the rate of 5 lb. to 
each gallon of concentrated lime sul]>bur. When added to tlje fungicide the Iron 
chaiig(*s the etdor of the mixture to black, making it possible to observe the 
orfect of the application. 

Comj)arisoiis were made of dry lime sulj>hur and ordinary liquid lime sulphur 
for the control of peach leaf curl and other diseases, with the result that regular 
lime sulphur gave the better results. Dilute lime sulphur gave the poorest con- 
trol, and dry lime sulphur was distinctly inferior to that made by the regular 
formula. 

Vontrol of moss and lichens in the orchard, W. A. Smart (pp. 172, 173). — 
Spraying fruit and nut tre<^s with a winter spray of Bordeaux mixture 6: 6: 50 
is recommended for tlie control of lichens and mosses in fruit trees. Lime 
sulphur 1:8, it is said, will accomplish the same result, although the effect may 
n(»t be quite so lasting. 

^Vcstern yellotv Umiato blight, M. B. McKay (pp. 174-178). — ^A description 
is given of a disease of tomatoes which appears to be largely due to a species 
of Fusarium, although some cases have 1>een found in which Uhizoctonia has 
attackcHl the plants. Definite means of control have not been determined, but 
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it is stated that some growers have had eonsiderable success in holding the dis- 
ease in check by the use of windbreaks. Where the soil of the seed bed is 
suspected of being infected vi ith the disease, it is recoinnieuded that it be ster- 
ilized by steam or boiling water. 

Mosaic disease of tomatoes, M. B. McKay (pp. 179-184). — This disease of 
tomatoes was first noticed in the siitniner of 1920, and a survey of the State 
showed that it was present in a nninber of localititvs. The cause of the dis* 
ease is unknown, but it is said to be infctlious uud contagious. Methods of 
control are sugge^sted which indicate tliat the disoaso is probably carried over 
in the soil, particularly in se<'d b<xis, and may bo si)read l)y insects, especially 
by plant lice. 

Blossoni-end rot of totmfoes, M. B. McKay (pp. 185, 18G).“-“Tbis disease of 
tomatoes is said to be ratlau* common in Oregon, particularly during or fol- 
lo^ying a period of dry weather, and it is c(>nsider(*d to be identical with a 
disease previously described (K. S. Tl., 20, p. 048). The only practical method 
of control, in the auHior’s <»pinion, appears to he the proiHU’ly balan(*ed use 
of soil moisture, fertilizers, and <*ultural methods, so as to avoid the dcvelop- 
in(‘nt of harmful (oinpounds in the soil and insure (conditions such that proper 
growtli i>roduced early in the season can be maintained througli to maturity. 

OnUm smut eoniroL FI. I*. Barss (j)p. 187-191). — For the control of the onion 
smut due ro I roci/stis erpftkr, treatment of ojilon seed when planted by drip- 
ping f(»rm aldehyde in (lie furrows is recommemded. 

Bean hiUjhi and bean inos(iU\ H. T. Barss (pp, 192-490). — Descriptions are 
given of bean blight, due to IhirieiMnn pfiaseolL and bean mosaic, both of wlilch 
are said to ot'cur In Oregon, and in some instances to cause considerable dam- 
age. For the prevention of tliesc dis(»as*^s the planting of resistant varh'tics 
or of set‘d grown in regions where tlie disease is not iirevalent is recommended. 

(7roin sinnls and their eontml, II. P. Barss (i>p. 197-202). — Popular descrip- 
tions are gi\eii of corn smut, the loose smuts of wheat and barley, oat smuts, 
the l)unt or stinking smut of wiieat, and the covered smut of iairley. The vari- 
ous sources of infection are p(»iu(od out, and the us(^ of resistant varieties 
wherever available and tlio chemieal lrentm,ont of s<'ed, etc., l)y formaldehydi^ 
or copper sulphate solution:^, are rocommendod. 

Department of botany and plant pathology {Orepoa HUi, Rpt, IiU9-20, pp, 
Ot7->7fF).-"'"Brh*f summary reports are given of investigations on t»otato diseases, 
diseases of orchard trees (noted on page 889), cereal diseases, onion smut con- 
trol, and tomato diseasoj!<, and of simiying experiments. 

Under the report on the i)otato disease investigations, it is stated that infor- 
mation has been obtained which ha.s nniclj practic-al application in the selec- 
tion of seed jjotatoes to avoid wilt infection. For th(‘ treatment of tuber- 
borne diseases, it is said that soaking tubers in corrosive suhliiuate has proved 
satisfactory. 

The spraying investigations (conducted l).v tlie station are said to indicate 
that Bordeaux mixture is vSUiXTior to linie-sulidnir solution or dry lime sulphur 
as a winter spniy for peach leaf curl control. Bordeaux mixture Is also claimed 
to be more pennaneiit tlian sulphur sprays for moss destruction, although not 
quite so rapid m its action as lime snlpliur plus lye. For tl)e prevention of a 
number of diseases, dry lime sulphur was successfully substituted for the usual 
liquid lime sulphur. 

More than 1,0(X) varieties of wheat were tested for resistance to stinking 
smut. Several highly resistant ones were observed, and at least one variety 
lias proved immune to disease. In studies of the effect of seed treatment on 
the physiology of the grain, it was found that formaldehyde would enter the 
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seed wheat and that there was an apparent retarding effect on the respiration 
of the 8ee<l, varying with the concentration of the solution. Preliminary tests 
also indicated reduction in respiratory activity in growing seedlings due to 
previous treatment of the seed with formaldehyde. In studying methods of 
seed treatment it was found that there was a high percentage of injury to 
seed coats of wheat from the usual thrashing operations. Injury to stand was 
found to result not only from treatment methods but also from the attacks of 
fungi. The u>?e of a lime bath following the copper-sulphate treatment was 
found to reduce very greatly the injury due to the solution. It is claimed that 
the formaldehyde treatnjent is best employed when the soil and temperature 
conditions are favorable for prompt and vigorous germination. 

The presence of stripe rust of cereals and grasses was reported and about 
800 varieties of wheat, as weil as other cereals, Imve l)een tested for susceptb 
bility to this disease. 

Myeological and phytopathology cal notes, J. Weese ( Bcr\ Deut, Hot GeseU., 
S7 (1919), No 10, pp. 620-527, pi. 7).-" The first part of this article deals with 
the canker fungus (Ncctria ditissima) of fruit and de(‘iduous forest lr€M\s, the 
second chielly with injury to orchids by species of the stiine gt'uus. 

Plant diseases, T. G. B. Osbokn (iSY>. Auf(t, ^fin. Apr. Rpt., 1919, pp. SO, SI ). — 
This reiK)rt includes notes on wheat root gall (Hekrodcra radivwola) . potato 
wilt (VmtiHlUum sp.), potato injury due to Armillaria mcllva and Fumrium 
sp., citrus die-back bark disease {JHplodia mtrivola), and <*iirus twig die- 
back and fruit spots {Vhowa oovnirora and Diplod ia s]).). Apide mildew is of 
Infrecjuent occurrence. Bltu'k spot fungus of lo<iuuls (Fumclndium eribotrpen) 
has been observ<‘d, also a number of minor diseases of storu' fruits, iiKdiidlng 
shot hole of almonds, peaches, and apricots due to Vlosterospotivni varpophilnm, 
which appears to he the most generally distributed of the shot-hole fungi In 
this State. A peach frnit rot {Ffmirhtm sp.) is associated ^^ith si>lit stf>ne. 
Oahhagi's and cauliflowers showed blackleg (Thown linpam). Onion mildew 
(Verononpont Hchlcidcniana) persists in some gardens. A j»eu wilt is associated 
with Fmarium sp. Ascochyta leaf blotch and a bacterlosis of peas were also 
observed. 

Variations in Colletotrichiiiii gloeosporioidcs, O. F. Biiimicji {dour. Aar. Re- 
search [F. 20 {1921), No. 9, pp. 72S-7S6 pi. t, Jlps. 2).~-Jn a contribution 

from the California PJxpenjnent Station, tlic author (h*scribes variations observed 
in cultures of (\ plans pfaioides. lie claims that this siiecios is a ])olyrnorphic 
one made up of a nunrtier of stniins, which, when grown on artificial media, 
give •distinct cultural characteristics. Bach strain is alTectel by its environ- 
ment, and induced variations may he more or less ixTinaneut. There are said 
to occur mutations in culture whicli resemble the strains isolated from the 
natural environment. 

Observations on yellow^ rust outbreaks, W. Lang (In Festschrift zur Feicr 
des 100 Jdhripni Bcsichens dcr Kpl. Wurll. Landwirtschaftlirhen Jloehsehulc 
liohenlwim. i^tvUpari: Eugen Ulmer. 1918, pp. 84-101 ). — This account of recent 
outbreaks of cereal yellow rust (Fuceinia plum arum) deals with overwintering, 
spring spore iiroduction, weather, and other conditions, us iulluencing loss due 
to rust. 

Cereal stripe disease (helminthosporiose) , G. Kook (Nachr. Dent. Landw. 
Gesell. Osterr., n. ser.. S (1919), No 34, pp. 289, 290 ). — This brief account regard- 
ing oat stripe disease {Belminthosporium avena;) and barley stripe (H. pram- 
ineum and H. teres) states that esiiecially in case of barley the disease is in- 
creasing in severity, but that thorough seed treatment with 0.1 per cent formal* 
dehyde for 10 minutes or 0.5 per cent Uspulun for 2 hours is to be uncondi- 
tionally recommendcjd. 
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The inheritance of resistance to bunt or stlnMiig smut of wheatf K. F. 

Oatnes {Jour. Amer. ^oc, Affron., 12 {1920) ^ No. 4, pp. 124-132). — The material 
presented in this paper concerns tiic bunt resistance at the Washington Kx- 
lieriinent Station of three wheats, Turkey (Washington 326), Hybrid 128 
(Washington 592), and Florence (Washington 6tJ4), and the resistance of the 
F» and Fa as well as selections in the generation of two crosses, Turkey X 
Hybrid 128 and Turkey X Florence. The comparative resistance of 13 different 
varieties under (conditions of maximum infection has been described in an 
earlier article (E. S. R., 40, p. 34G), The results are presented in tabular form 
on a comparative basis with discussion and interpretation. 

The wide differem^es in tlie amount of bunt produced in the F» (under the 
conditions of infedion and time and method of sowing, which were as simple 
as possible uiuier field conditions) in comparison with the constancy of the 
I)erforinance of the panmt varieties are considered to warrant the conclusions 
that bunt resistaru'C' in wheat is not a simple Ahmdelian unit ('haracter. Re- 
sistance, if AI('nd(4ian, is comjnosed of multiple factors, for a continuous series 
ranging from complete Imunauity to complete susceptibility has been obtained. 
Hitforeiit wlmat varieties jK»sst‘ss different kinds c»f n^sistance, and linkage be- 
tween resist;UH‘e and nw/rphological characterlst ics is not sufllcient to prevent 
the selef'tion of a r(*sistarit strain of any moi] biological type desired. 

Stinking smut of wheat, Zade ( iXiit . Landw. Prenne, 4'^ {J920), Nos. 27 pp, 
204 , 20rt ; 2H-29, pp. 210, 211). — A method, which is described, of treating seed 
u4](^tit with forumlin to j^reveiit stinking smut was tri^nl and found to be 
effc^Uve. 

An obscure disease in wheat, J. T. PKir>u\Ai {Agr. Goz. N'. <8. Wales, 31 
(1920), No. 4, pp. 229-231 figs. 2). — At Cowra and other districts, a condition in 
wheat siiiiposed to be due t<» ti disease of unknown c*ausation was noted as 
far back as 1911. Iron siili>hate is being tested in this eonnc^ctlon. 

Occurrence and control of blackleg of cabbage, ,1. (J. W'alker {Ahs. in Phy- 
topathology, JO (1920), No. f, p. 6%J).-'-Tbe author reports that on part of a seed 
bed sown at IMadisoii, W'is., with infected secnl and pri)tect<‘d from rain, 0.5 
per cent of tlie plauts vvert' infected after thre^ months, while that portion 
of the bed expostni to natural rainfall sliowed 29 per ctmt, and when frequently 
si)rlnkled, 39 per c(^nt of diseased plants. Seed from the same lot sown at 
La Conner, Wash,, where dry weather prevailed, showed no di.sease after seven 
weeks. Rainy periods are considered e.ssential for the dissemination of the 
fungus from primary centers. The fungu.s is not entirely eradicated from 
infected seeds by treatment with mercuric chlorid, formaldehyde, wat^r, or 
dry heat. 

Phoma root rot of celery, C. W, Bennett (J&.s*. in Phytopathology, JO (1920), 
No. 1, p. 67). — A root rot of celery, caused by Phoma apiicola, is reported as do- 
ing considerable damage in Michigan. The disease attacks the roots and bases 
of the plants, resulting in a rotting off of the roots near the crown or in the 
production of large black areas just beneath the surface of the soil. Moisture 
Is considered the controlling factor in the restriction of the organism to the 
underground parts, and a lack of oxygen is believed important in keeping the 
roots, which are deep in the S(»ij, fre<^ from the disease. 

Another conidial Sclerospora of Philippine maize, W. H. Weston, je. 
{Jour. Agr, Research [(/. S.], 20 (1921), No. 9, p. 669-684, pis. 4, fig. i).— The 
author, in a contribution from the Bureau of Plant Industry, IT. S. Department 
of Agriculture, reports tlie occurrence of a second species of Sclerospora oc- 
curring on maize in the Philippine Islands, This species, which is described 
as (Sf, spontanea n. sp., is said to occur on several of the southern islands, 
where it was found on the wild grass $acvMrurn spontaneum, on sugar cane, 
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and on maize. Comparative stU4Ues were ma<le between this species and 
iS\ pMUppinemis, previously described (E. S. R., 43, p. 545). Althoui?h mor- 
phologically the two species were found to differ very materially, yet physiolo- 
gically, in general effect in the field and on the individual plant, no distinctitm 
could be recognized. 

The dist'overy of S, spontanea on wild Saccharum spontaneum is, the author 
believes, the first recor<l of the occurrence of a (‘onidial Sclerospora on a wild 
host in the Orient. This, together with other data, is believed to indicate that 
wild grasses are the natural hosts of these oriental downy mildews, from 
which they pass to susceptihle crops such as maize. 

Eggplant blight, C. W. Eihieuton and C. C. JMoiikjjind {Louisiana Sta. Bui. 
178 {t92J)t pp. fivs. 18). — The author.s describe investigations on the dis- 
ease of eggplant due to Vhomopsls vcxons. This disease, commonly known as 
eggplant blight, is said to nsually reduce the yield of eggplants in Louis- 
iana at least one-half. The fungus attacks all parts of the eggplant above 
ground and at all stages of development. The disease is claimed to be carried 
over the winter on and in the seed. No ascogenous stage has been definitely 
connecteil with P. vemns, although a species of Diaporthe is often found on 
the dead stems. The authors found tliat the (lisi‘asi‘ was easily produced 
by inoculation, the fungus being able to peiadrate the uninjurtHl tissue's of the 
host. The j period of incubation is usually fjom 7 to 9 days. All inoculathm 
exi>eriments on j>lanl.s other than <‘ggplant have thus far btvn unsuccess fill. 

In controlling or checking the disease the authors recommend the use of 
dean seed and rotation, burning of all plants at the end of the season, treat- 
ment of the seed before planting with a 1 : 300 formaldehyde solution, tlu* use 
of strong plaivts, and their pr(.>t(H'tion by spraying with a 4:4: 50 Bordeaux 
mixture. Spraying wdieu i)roj)erly done, it is elaimeil, will (*lieck the disease, 
but it is questionable whether It wdll be found profitable. All varieties of 
eggplant are said not to show equal suscepti])ility to the dis(‘ase. 

Flax canker, a noiiparasitic disease, C. S. Reody and W. E. Brentzel (Ahs. 
in Phytopathology. 10 {1920) No. i, pp. GO, 67 ). — A descrii/tion is given of a type 
of fiax canker which is said to occur somewhat uniformly in the semiarid 
Northwest and to cause a marked loss in llax production. No parasitic organism 
has been found associated with this type of canker, and the evidence is con- 
sidered to show that high t empera tiire at the soil line during the early growth 
of tlie plant is tlie chief cause of the trouble. 

Onion smudge, J. C. Walker {Jour. Agr. Research [ft, s.], 20 {1921), No. 9, 
pp. 685->722, pis. 6*, figs. 10). — iSn account is given of investigations of onion 
smudge due to Colletidrivhum cirvinaHs, the investigations being carried ou 
cooperatively between the University of Wisconsin and the Bureau of Plant 
Industry, U, S. Department of Agriculture. 

This disease is said to be one of the most common ones attacking white 
onion sets in Wisconsin and Illinois, and also to occur on the shallot and leek, 
but not on garlic. The disease is said to bci confined to the scales and neck 
of the bulb, where is causes dark spots. On colored varieties the disease Is 
confined to the iinpigmented portions of the outer scales of the neck of the 
bulb. 

A detailed description of the mori)hology of the causal organism is given. 
The author considers the proof incomplete of the occurrence of an asclgerous 
form, Vlcistoihecopsis viroinans, as described by Stevens and True (E. S. H., 
41, p. 246). 

The fungus is said to overwinter as stromata in infected scales, and infec- 
tion occurs at or above 10*" C. (50® F.), with an optimum of about 26®. Conidia 
are produced abundantly under moist conditions and at tern jKU'atvi res between 
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20 and 30*". The disease is said to develop most rapidly in the held when the 
mean soil tempiirature range lies between 20 and 30® and is accompanied by 
abundant rainfall. Extremely hot, dry weather checks the progress of the 
disease. 

Smudge is said to promote premature sprouting and to increase the shrinkage 
of sets in storage. The disease may be spread from bulb to bulb in the crate 
under moist conditions, biit in proper storage this factor is negligible. The 
more important measures for tlie control of smudge are said to he prote<!tion 
of the harvt»sted crop from rain, rapid and thorough curing, and well- ventilated 
storage at about 33 to 33® F. 

Pythiuni as a causal factor in pea blight, F. R. .Ionks {Aba. in PhyiopatlioU 
o{jy, 10 {J920)j No. /, p. 67 ). — Tlie term pea bbght as used by canners is said to 
refer to several diseases caused by parasites, among tliem Rhizoctonia aolani, 
a species of Fusariuin, and Pythium (probably P. deb(n\u<mum). Under the 
conditions prevailing in Wisconsin, Illinois, and Michigan in 19U), Pyttiium 
is said to have been the most important cause of the blight. 

Degeneration in potato, (’. (I ic .l£fr. ei Rnralc. f) {1920). No. 33, pp. 

JOo-ltO, figs. 2 ). — A discussion is given bused on the symptoms of the ijrincipal 
forms of degeneracy in potato. 

The mosaic disease of the Solanaceae, its relation to the phloem necrosis, 
and its e/Feet upon potato culture, H. M. Qttanjek {Phytopathology, 10 {1920) ^ 
No. i, pp. figs. J4^).— Tlie author claims that the }>revio\is conception of 

leaf curl of potato(‘s includes two <iistinct disease's, leaf roll or phloem necro- 
sis and loaf curl, <*iirly dwarf, i>r mosaic, all of which are consulered different 
manifestations of the same disease. The lirst disease is contagious, pseudo- 
hereditary, and characterized by iuH.Tosis of Iho phloem strands. True leaf 
curl fu’ mosaic is also contagious, and plants that show tJm faintest syini)toins 
of (iirly dwarf or im;saic may transmit this tendency to later generations, 
wher<i tlie symptoms may become intensified. Both phloem necrosis and mosaic 
may be transmitted by grafting, but the chief means of infection is said to be 
through the occurrenc(‘ of iufe<*ted plants in the tiehl. The author’s expeii- 
ments are held to show the transmission of the diseases wh^‘ne^el* the roots 
of plants intertwine. The contamination can also pass through the Jiml 
the author consid(‘rs it doubtful whethei woinids are necessary for infection. 

Tlie SiiuiUirity of mosaic diseases of other plants is notetl, and the author 
seems inclined to the view that they are due to a parasitic agent as jet unde- 
torminod. 

Varietal differences are noted in resi)ect lt» resistance to tiiese diseases, fuid 
it is claimed that attention should he given tins fact in breeding experiments 
with potatoes. 

Phloem necrosis in potato, F. Esmarch (Per. Deut. Bot. Ocsell.. 87 (1919), 
No. 9, pp. i6S^Jf70 ). — This is largely an account of the studies and \iews of previ- 
ous contributors on this subject. 

Stem necrosis in potatoes affected with leaf roll, E. Fokx {Vompt. Rend. 
Acad, Bci. [ParisU 170 (1920), No. 22, pp. 1336--1339 ). — Leptonecrosis of potato 
stems is here described as a proces.s of pectie degeneration tending toward a 
sort of gummosis. 

Effect of straw mulch on potato leaf roll, W. O. OnoYKR (Abs. hi Phyto- 
pathology, 10 (1920), No. i, p. €0 ). — ^As a result of mulching potatoes, the author 
concludes that mulching does not overcome the infectious nature of tlie dis- 
ease, and that in badly diseased fields even tubers of the healthy appearing 
and high yielding plants are unsafe for seed purposes;. 

Spraying of potatoes in the Netherlands, J. Westerdijk {Jahresber. Ver. 
Angm>. Bot., 16 {1918), No, S, pp. 1S2-1S8 ). — ^An account is given of crop returns 
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and other economic bearings of tlie employment of spraying against Phptoph- 
thorn infestum in <llft’crcnt portions of the Netherlands, 

Studies on varietal resistance and suseeptibibllty to bacterial blight of 
the soy bean, C. M. A\'ooi)v>oitTH and F. C. Beown (Abs. in Phytopathology, 10 
(1920), No, J, p. OS ). — Field experiments at the University of Wisconsin are said 
to indicate that soy beau varieties vary greatly in their relative susc<?ptibUlty 
to the bacterial blight. Of 47 varieties grown in 1918, about half were com- 
pletely resistant and the other half ranged from complete susceptibility to 
partial resistance. 

Yellow-stripe disease investigations (Jour. Dept. Agr. Porto Rivo, S (1919), 
No. 4, pp. 151, pU. 0, /Iga, 12 ). — This is a progress report of investigations noted 
below. 

The yearns experience with sugar cane mosaic or yellow-stripe disease, F. H. 
Karle (pp, — This report covers the i)eriod following that reporte«l on by 

Stevenson IE. S. R., 42, p. 741) regarding sugar cane mosaic or yellow stripe. 
The siil)jects dealt with Include a field survey, eradication methods, cultivation 
methods for seveivly infected ground, effect on sugar cane production, infection 
methods, res}staiu*e and immunity, an insect survey, experiments with caged 
Insects as jvganis <*arryiiig the disease, morphological, histological, ami cytt)- 
logical stutlies <»f cane, search for a causal organism, chemical studies of dis- 
easwl cane, soil studios, and relationshi]> with other diseases. 

The moitliug disease of cane and the sugar production of Porto Jtieo, C. A. 
Figueroa (pp. 35-41). — This includes an account of the regional prevalence of 
the cane mottling disease in I*orto lil<*o, and of corresjjondlng rediicti(»ns in the 
sugar yield. Otlier con<litlons affecting sugar production are included. 

The absotptUm spectrum of the chlo7'ophyll iu yelloir striped sugar cane, 
E. IJ. 0<)16ri (pp. 43-40). — This rcp(>rl, which is t(> be eontinueil, is held to war- 
rant the belief that tlie disappearance of the pigment in yellow stripe is not 
primarily diu‘ to a ilecompo.sition of the chlorophyll as such. 

JJas ycUoio stripe or mottling disease any effect on the sugar content of cane 
§mcef F. A. L6pez Dominguez (pp 47-64). — ^Parallel analyses of healthy caiie.s, 
canes with mottled leaves, aral canes with leaves mottled and stalks affected 
by the. disease but not cracke<l, as conducted during the spring of 1919, failed 
to show any difference in the sugar content of the canes compared, which were 
of the Hayadti variety. A slight increase in acidity was observed on the part 
of the cankered canes. 

A second sci ies of i)arallel analyses, using Kavanglre cane and substituting 
caves with the stalks cracked for the cankered canes witli the stalks whole, 
reveale<l a higher acidity, lower sucrose content, and in the cases where tests 
were made, a liiglier content of reducing sugars in the cankered, cracked canes. 

The general conclusion reached is that the mottling or yellow-stripe disease 
€lo<\s not materially affect the sugar content of canes attacke<1, except In an 
indirect way, when the stalks become cracked as a result of the drying up of 
the .stalk. In this case the exposure of the inner tissues brlng.s about fermen- 
tation wllh tlie subsequent int*rease of achllty, inversion, and loss of sucrose. 
A tendency is observexl of diseased canes to show an Increase In acid content, 
but this increase is not serious enough to cause inversion, except in very 
acute stages of the disease, and after cracking has occurred. 

Infection ami nature of the ycUow-stripo disease of cane (mosaic, mottling, 
etc.), J. Matz (pp. 65-82). — ^This is a somewhat detailed summary of experi- 
ments and histological studies carried on during a period of 12 months, subse- 
quent to Deceuiber, 1918. 

From a study of the internal structure of cankered cane, It is considered that 
actual deterioration and breaking down of cells in the interior of cane occur 
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In an advanced stage of the yellow-stripo disease. This effect Is thought to be 
due to the destructive action of the infective substance of yellow-stripe disease, 
since there apiK^ars to be no connection between fh(*se interior sick cells and 
other outside mechanical or organized agencies. A substance resembling a 
Plasmodium, in some of the interior cells, was found to be constantly associated 
with yellow-striped eane in an advaiiceil stage of disea.se. 

Insects and vnottling disease, E. G. Smyth (pj). 83-11(1). — Failure of ordinary 
means of disix*rsion to account for the rapid spread of the cane mottling disease 
has led to a belief that the disease may be carried by insects, probably sucking 
rather than chewing iust^ets. The only insect yet observed which appears to 
.satisfy all conditions, on the south <*<^ast at least, is the yellow cane thrlps 
{FranklinicUa sp.). From the large number of experimental tests made in 
insect transmission, only four siuvessful inoculations r(‘su U(»d, and these were 
from different .spt^cies of insects. It seems probable that iuoinilation of a 
healthy cane plant with mottling disease rt'fiuires the idant to be in a condition 
of rapid growth. This may account, In part, for failure of attempts to ino<*ulate 
through the medlinn of insects. There still remains to be investigated the 
question as to th(' infective priiioilile of the disease bdng carried by the insect 
for sonie length of time and undergoing a cyclic change within the irtsect body, 
or of its being traiisiiiilled to the young tlirtmgb tlie egg, before it becomes 
pathog<udc to the plant host, through the bite of the insi^ct. 

A» annitiuied bibliography of Porto Rican cane insects, K. O. Smyth (x)p. 
117-134). — This iijclud(*s about J3(i references, arranged chronologically. 

fAst of the insert and wife fmfs of sugar canc in Porto Rm>, K. G, Smyth 
(pp. I3r)-iri()). — This liicUnh^ (>5 insects that have been found rei>eatedly feeding 
uiHui the cane i»lant {tiaccham m offiHnivrum) . 

The mosaic or matizado disease of sugar cane, F. S. Eaule {Porto Rico 
Dept, Agr, and Labor ^ta, Circ, 22 {1920), Spanish cd„ pp. 3-4i) — ^^Phis is a 
popular 4 i(‘counf in Spanish of Investigations whicli have bevn more extensively 
rej)ort(*(l iijam in the pul>lioatioii noted above. 

The rtdatioii of soil teiiipei’ature t4> the development of the tomato Pu- 
sarium wilt, E. E. fh.AVTON (Ahs, in Phyihopaihology, ig {1920), No. 1, pp. 6S, 
64 ) • — ^The growth reactions of the fungus and ii(»rmal plant w<'re determined for 
a wide temperature range. The optijnum, for the growth of the fungus was 
found to be al)out 28° O. (82.4° F.), with a minimum of 9 to 10° and a maximum 
of 37°. The oi)timum soil temtx'rature for the growth of the normal tomato 
plant was found to lie between 25 and 30°, with the maximum a little above 35° 
and the minimum a little below 12°. The optimum soil temi>eratiire the 
develoiunent of the disease i)roved to be about 28°. The disease rarely occurred 
at temperatures lower than 22° or higluT than 32°. 

The Altcrnaria fruit rot and Rhizootonia stem rot of tomatoes, M. T. 
Cook {Ahs. in Phytopathology. 10 (1920), No. I, p. 59 ), — The author claims that 
this rot presents three forms, following tlie infect ion of cracked fruit, following 
the infection of snnburned fruit, and nail-head spot on g'reen fruit. Most atten- 
tion was paid to the sunburn phase of the disease, which is due to a loss of 
foliage following attacks of Beptoria lycopcrsici. 

The stem rot due to Ilhlzoctonia is said to have been very prevalent in the 
southern part of New Jersey In 1919. 

Apple blister canker, W. O. Glover {Ahs. in Phytopathology, 10 {1920), No. 
1, p. 58 ). — As a result of seven years* study of blister canker, tlu* author con- 
cludes that the canker caused by Niimmularia discreta is n<4 so iiniMvrlant eco- 
nomically In New York as hi the Middle West, The fungus is more actively 
parasitic on Sorbus than on Plains. B^orn\s varying in pathogenicity and 
cultural characters sufficiently to be called varieties or strains are produced by 
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varying the Kubstratiim on which the parasite grows* The fungus may be 
active in the wood and yet show little canker formation. When present In the 
wood the fungus Is one cause of slime flux. Cankers may enlarge at any time 
between early spring and late autumn. They Increase slowly during periods 
of drought and become more active after rains* following drought The use of 
shellac followc*d by coal tar was found to be most satisfactory as a covering 
for pruning wounds. The covering is not considered the controlling factor In 
the healing of a caiiker<Ml wound. The physiological condition of the host plant 
determines the activity of the parasite. Parasitism is complex and can not be 
measure<i in terms of percentage of water content of the w(»od. 

A preliminary report on apple scab and its control in Wisconsin, G. W. 
IvErrT {Ahfi, in rhiftopaihologiu 10 {1020). AV t, p. riH). — ^Tlu* author reports ob- 
servations on the discharge of ascthspores of Venturia inwqualis in 1919 at 
Madison and Sturgeon Bay, Wis. At Madison the discharge began on Ajiril 20 
and ended June 7. At Sturgeon Bay tlie first ascospore discliarge was noted 
Afay 15, tlie last June IG. TJme sulphur and Bordeaux mixture failed to control 
scab satisfactorily at Sturgeon Bay when applied according to the standard four- 
spray schedule. However, the addition to this seliedule of an application on 
May 10, soon after the blossom buds became exposed in the clusters, led to 
excell eiit co nt rol. 

Disinfectants for blight control work (Oregon Rpt. JOJ9-20, p. 18). — At- 
tention is called to the inflicieiicy of corrosive sublimate for the disinfection of 
wounds in pear and apple trees from which pear hllglit had been cut. (\vanid 
of mercury when used as a disinfectant was entirely eflfVctivt\ 

Pear canker, V. Enekr (Rev. llort, [Pari^f], 91 {19J9)y Ko. IS, pp. 211, 
2J8). — Attention has been attracted for more than 10 years to the presence on 
pears of cankers analogous to those on apple. Directions are given for the 
preparation and use of a remedial spray solution containing about 50 per cent 
Iron sulphate and 1 per cent sulphuric acid. 

Jlelative prevalence of fungi causing rots of crimberries at diflerent per- 
iods during the storage season, B. A. Kudoj.pi£ and H. J. Franklin (Mofim- 
chmctU Bui. 108 (1920). pp. 88~-92, 2). — The authors summarize studies 

on cranbeyry rots, some of the results which have already been noted (E. S. K., 
;]9, j)p, 55, 749), 

In the pre.sent pai>er attention is given ))rincipally to the succession among 
the fungi causing decay during the storage i^riod. The most important causes 
of decay of cranberries in storage are said to i>e Guipnurdia vaccinii (early rol), 
Olom^rella eingulaia vaccinii (bitter rot), Funicocciim pvtrcfacicnn (end rot), 
fJenthospora htnaia (black rot>, Rporoncma oxyaocci (rii)e rot), PcniciUium 
spp, (vsoft rot), and Bhomopais sp. 

The studies were made on Early Biacks and Howes, and in 1916 both l^homop- 
sis and Glomerella were most abundant early in the storage season, gradually 
becoming le.ss important. Fu.slcoccum was relatively scarce early in tlie season, 
but became very abundant as the season advanced, so that after November 1 
the rot caused by this fungus was more important than all the other rots 
cDinbined. In 3917 Sporonenui was given as tlie least important cause of rot 
and was found chiefly on the Eaidy Blacks. Idiomopsis was common on the 
Early Blacks and Glomerella on the Howes during both years. Pljomopsis and 
Glomerella were more abundant i^arly in the season, while Fusicoccum was 
rarely observed early In the storage period, but became more ubundaiit later. 

Preventive treatment of Oidium, J. Kunstleb (Compt. Rend. Acad, 8lci, 
IParia], 111 (1920), No, 7, pp. 406, -}07.) — A handful of sulphur covered in the 
soil about the base of practically barren grapevines at a depth of 10 to 20 cm. 
(4 to 8 in.), is said to have checked development of OXdium. The beneficial 
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effects are ascribed to the production of sulphur dioxid gas resulting from 
oxidation in the soil. 

Control of Peronospora by the incubation calendar method, K. MttLLEB 
(Jahreishcr, Vcr, Angcw, Hot., 16 (1918), No. 2, pp, 21-28). — brief account is 
given of methods looking to economical and effective control of grape Peronos- 
pora by timeliness in spraying. 

A new host plant of toothwort, G. SciiEUvENBEito (Her, Deui. Bot, CrC^ell., 
$7 (1019), No. 9y pp. Ii27-Jt29 ). — ^An account is given of the spontaneous growth of 
iMthrwii ftquamaHa on Halix alba in the botanical garden of Kiel University. 

Plane tree disease, R. LAUBtatT {(iartentocU, 24 (1920) y No. S8, pp. S.57-S60, 
figa. 4 )* — Plane trec^ disease Is discussed us regards synonymy and control by 
means of fungicides. 

Scientific instruments and patent rights, D. Kkddick (Abs. in Phyiopathol- 
ogVy 10 (1020) y No. 1, p. 67). — 'i'he author outlines u plan for the testing, pat- 
enting, and marketing of scientific apparatus intended for patliologioal work. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

A contribution to the life history of the Wyoming ground squirrel (Ci- 
telltts elegaiis) in Colorado, 1, W. Buknett (Colo. Hiale Ent. Circ. 30 ( 1920), 
pp. 12, fign. This paper includes an account of the general distribution of 
V. elegavSy wiiicli is found in (Colorado, Wyoming, and T^tah and may occur 
east of the Nebraska line; its «listrlbution by counties in Colorado; and its 
breeding hal)its. 

Description of a new chipmunk from Glacier National Park, Montana, 

A. H. llowi:u. ilUol. Soc. Tr( 2 .v/i. Pror., 38 (1920), pp. Oh 92). 

Report on nietliods of rat destruction, K. G. Boi7lknoeb and P. O. ATitchell 
(Z ooh Boc. London Pro<\, 1919, IJI-JV, pp. 227-24-i )* — consists largely of a 
report by the senior aulhor on the jioisonliig of rats with i>hosphorus, arsenic, 
barium carbonate, and squill, and the use of virus, trapping, gassing, etc. 

The prevalence of Leptospira icteroha'morrhagia* in the wild rats of Sao 
Paulo, Brazil, AV. 0. Smjllte (Bui. Hoc. Path. h\roi.. IS (1920), No. 7, pp. oGI- 
5fy8, fig. 1 ). — “The kidneys of -41 normal appearing rats captured In the city of 
Sao Paulo \v(Te inoculated into guinea pigs with result that four of the guinea 
pigs ch‘veloped typical syiiiptoius of epidemic Jaundice, and L. iclerohwMorvhagiw 
were found in tlieir organs. Three of four strains of Leptosi»ira were culti- 
vated ae(‘ording to the method A of Noguchi. A large pro])ortion of the guinea 
pigs inoculated with rat kidneys develop<*d a high ininiunily to a virulent si rain 
of L. ictcrohwniorrhagia^ Thus it si^ms probable that a large percentage, f5 
fK'r cent or more of yao Paul** rats, harbor L. iv1croha*morrhagia' of a low 
virulence, which produced ijiiinunity in the guinea pigs without producing 
objective symptoms.” 

Notes on North American birds, X, II. 0. Oberholseu (AulCy 38 (1921), No. 
1, pp. 79-82). — A continuation of papers previously noted (E. S. K., 41, p. 846). 

Five new species of birds from cave deposits in Porto Rico, A. Wetmoke 
(Biol. Hoc. Waah. Proc., S3 (1920), pp. 77-81, pis. 2). 

The geographic races of Oyanocitta cristata, TI. O. Obekholser (Auk, 38 
(1921), No. 1, pp. 83-89). 

Descriptions of live new subspecies of Cyornis, H. C. Oberiiolser (Biol. 
Boc. Wash. Proc., 33 (1920), pp. 85-87). 

The turtles of North Carolina; with a key to the turtles of the eastern 
United States, 0. W. Bbtmley (Jour. Elisha Mitchell Bci. Hoc., 36 (1920). No. 
1-2, pp. 62-71). — ^A key Is given for the Identification of practically all turtles 
found enst of the Mississippi River, excluding strictly Mississippi Valley species. 
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Beport of the department of entomology {Oregon Sta, Crop Pest md 
apt. 3 {1915^-^1920) f pp. 58-130, figs, 32). — The papers presented In this third re* 
port (E. S. K., 32, p. 651) are as follows: The Western Peach and Prune Hoot 
Borer (Sanninoidea opalescens Edw.), by F. H. Lathrop and A. B. Black (pp. 
59-70) ; Improved Sprays and Practices In Colding*moth Control, by L. Childs 
and A. L. Lovett (pp. 71-83 ) ; The Fruit Tree Leaf Roller {Arvhips arggrospUa 
IVlk.), Report on Progress of Investigations, by B. B. Pulton (pp. 82-88) ; 
Chemical and Physical Properties of the Arsenates of Lead, by R. H, Robinson 
(pp. 89-94); The Pear Thrips {Taeniothrips inconsequens Uzel), by A. 
Lovett (pp. 95-102) ; Plat-headed Borers which Attack Orchard Trees and 
Cane Fruits in Oregon, by W. J. Chamberlin (pp. laS-lOS) ; Orasshopper Con* 
trol in Oregon (pp. 109-115) and The Alfalfa Weevil (pp. 116-118), both by 
B. B. Fulton; the liOganberry Crown Borer (Bcml)ecia marginata Harr.), by 
A. L. Lovett (pp. 319, 120) ; Amounts of Spray Required on Trees of Different 
Ages in the Different Application.s, by 1^. Childs (pp. 121, 322) ; The Rusty Leaf- 
mite {Phyllocoptes schlectendali Nal.), by F. 11. Lathrop, (pp. 123, 124);"* 
Tree Crickets, by B. B. Fulton (pp. 125, 126) ; and (ieueral Insect Notes (pp. 
327-330.) 

The paper on opalcticenfi consists of a brief review of investigational work 
under way. Referring to the ust» of asphaltuin, applied to tla^ bases of the 
trees, a report ui)on which by ^lorris has been previously noted (E. S. R., 27, 
p. 54), it is stated that tests in several States have shown this treatment to 
bo unsatisfactory. Digging the borers from their tunnels is still tlie iimst 
thoroughly reliable treatment. Re<*ent experimental work by tlie station and 
favorable refM»rts from commercial orchardists indicate that whitewash, con- 
sisting of quicklinie 8 lbs., arsenate of load (powder) 0.25 lb., salt 2 lbs,, glue 
(flake or granulated) 0.25 lb., nicotin sulphate (40 per cent) 2 oz., and water 
to make a thick paint, applied to the base of the trees to a di*i)th of 3 to 4 In. 
below the surface and to a height of 14 to 16 in. will give good results. The 
first application sliould be applied in connection with worming in Hie spring, as 
Immediately preceding July 1 as possible, aud again about mid-August. In the 
work of 1920 naphthaliii washes gave the lavst results, but they can not be 
recommended until more data have been obtained. 

In reporting upon the fruit tree leaf roller it is stated that the treatment that 
V 7 il 1 give the most successful control is a spray of a heavy miscible oil, 8 gal. 
to the hundrtjd, applied after the buds show green at tlie tip and before the 
blossom cluster buds begin to spread apart. See also a previous note by GUI 
S. R., 28, p. 754). The oblique-banded leaf roller {Archips rosaceana 
Harr.) occurs in Oregon ia about the same territory but has not as yet become 
a serious pest 

The flat-headed borers which attack orchard trees and enne fruits in Oregon 
are the flat-headed apple-tree borer, the l*acifiic flat-headed apple-tree boi*er 
{Chrysohothria malt), and the flat-headed prune-tree borer (IHcerca pecterosa). 

In the control of the rusty leaf mile it appears that sulphur, either as a liquid 
or dust application, gives good results during the summer months when the 
mites are exposed on the foliage. 

Under the heading of general insect notes the occurrence of the shot-hole 
borer {Xylehorm dispar), the peach twig-moth, bud weevils, the raspberry 
sawfly, the black gooseberry borer {Xylocrinus cerebratus, X. agassMi), the 
Mexican bean beetle or bean ladybird {Epilachna corrupta Meuls), the carrot 
beetle {Lyons qihhosus), and several blister beetles are noted. 

1 Report of the] department of entomology (Oregon 8ia» Rpt 1919-$0t pp* 
59-63).— This is a brief report on Investigations conducted during the fiscal 
years 3919 and 1920, including work with the peach and prune root borer, aphids 
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injurious to apples, and other projects. In reference to work with beneficial 
Insects It Is stated that five important parasites of the apple leaf roller were 
found present in the Imbler and Hood River fruit districts. 

Work with leaf rollers and fruit worms of apple and pear, namely, Archips 
arffyrospita and A. rosaceana, of which the latter is of minor importance, has 
shoum that oil sprays applied In April ^jive from 50 to 90 per cent control. 
Calyx sprays of oil, arsenate, and Blackleaf 40 killed about 33 per cent of the 
young larvae. In 1920 it was found that heavy oils gave better kill than light 
oils ; late applications gave better kill than early, the nearer the hatching period 
the better. 

Twelfth annual report of the Quebec Society for the Protection of Plants 
from Insects and Fungus Diseases, 1910-20 (Qinshcc ;S"oc. Protect, Plants 
Ann. Rpt., 12 {1919-20), pp, 60, pU, 8, figs. H ). — Included in this, the 
usual annual report (E. S. li., 42, ii. 748), are papers by W. Lochhead on The 
Natural Control of Insects (pp. 10-21), The European Corn Borer (pp. 30-43), 
""aiid An Important Bioclinmth* I..aw (pp. 50-53), accounts of which liave been 
noted (E, S, R., 43, p. IG; 42, p. 545). 

Report of the entomologist [of Ceylon], .T. C. ITuthon (Ceylon Adindn, Rpts. 
8!€Ct, IV, Rpt. Dir, Ayr., 1919, pp. 8-11). — The author presents notes on the occur- 
rence of the mort' important pests of the year. A brief report by E. T. Jepson 
on the tea shot-hob' borer investigation, and one !)y N. K. Jardine on the tortrix 
investigation are included. 

[Report on grain pests] (Roy. Soc. [London], Grain Pests (War) Com. Rpts„ 
Ao. 8 (1920), pp. 28, pis. /f).— This is in continuation of the papers ou the sub- 
ject previously noted (E. S. K., 40, p. 855; 43, p. 254). Three papers are pre- 
st'nted, as follows: Bionomic, Morplmlogical, and Economic Report on the 
Acarids of Stored Crain and Flour, 31, by R. Nc'wstoad and H. M. Morris (pp. 
3-15), Report on the Nonpiirasitic or Forage Ac'iiri of the Family Tyroglyphidte, 
by It. Newstead ami II. M. IMorris (i>i». 1G-25), and CTinical Notes on the Non- 
parasitic or Forage Mites, by A. W. N. Fillers (pp. 2G-2S), 

The conalusions drawn from the first pap(*r are as follows: 

“In addition t(» Alcurohias farhur, Bisiiogastcr cniornophagus, Tyrogfyphus 
iongior, and possibly Glynpliogns fuscus are capable of damaging flour hi stor- 
age. A n'latively high moisture content in both wheat and tlour is essential for 
flic existence of the varion.s spec;ies of acarl. 3’reventivo measures are far more 
satisfactory than remedial measures. Attacks by mites may be prevented by 
storing only Hour the moisture content of \\hich is ht'Iow 11 per cent in the 
Teirjjx'rate Zone, aiifl a much lower iiercentage in tropi<*al countries. The sbgr- 
iug of unlnfested flour in hermetically sealed receptacles would no doubt he 
etficacious if properly carried out; hut our exp€?riments siiow that if the flour 
is already infested with mites some may survive even after hermetic sealing 
for over tAvo months.’’ 

[Insect enemies of the tea plant], W. Roepkk and C. Bkiinabd (Dept. 
Lfmdb., Nijv. cn Handel IDufclt Hast Indies], Mcded. Proof sta. Thee, No, 07 
(1919), pp, 2i, figs. 19). — Two papers are here preseiilod, tlie first by Roepke on 
the flower bud bug, Hyalopcplus smoragdinns Rpk. (pp. 3-10), the second by 
Bernard on the tea seed bug, Poerilocoris hardiiHekii (pp. 11-24), 

Two insect pests of tea in Ceylon, F. A. Stockdai.e (Trap. Agr, {Ceylon] , 
65 (1920), No. 5, pp. 276-279, pis. 2, fig. 1), — ^This paper, iiresented before the 
Imperial Conference of Entomologists held in London in June, 1920, relates to 
the shot-hole borer (Xylehorus fornicatus) and the tea tortrix (Ilomona 
ooffearia). 

Chemical investigations of insecticicles (Oregon Sta. Rpt, 1919-20, pp. 68, 
When lime sulphur, diluted for summer spraying, was mixed with lead 
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}iy(lroi?en arsenate, the active insecticidal and fungicidal properties of the Com- 
bination spray were decreased appreciably. Investigations showed that about 
50 per c('nt of the polysiilplild sulphur reacts with the arsenate of lead to form 
sulphid of lead and a soluble salt of arsenic. The addition of slaked lime to 
the lime sulphur apparently prevented the chemical changes. Analyses of a 
mixetl spray to which slaked lime had been added showed no arsenic in soluble 
form and very little change in the polysulphid content For the lime-sulphur 
lead-arsenate spray, the addition of lime at the rate of 10 Ihs. for each 100 gal. 
of solution is recommended. 

Miscellaneous soil insecticide tests, J. J. Davis Sci,, 10 {1920) y No, i, 
pp, €I-75y plff, 2 ). — Work with carbon disulphid indicates that its use against 
most white grubs and similar inst'Cts is impractical, but that it can bo used to 
advantage to destroy ant colonies and to kill grubs which have an open burrow, 
such as those of the souUiern green .liiiio beetle {Cotinis nitida). 

An 8 per cent keroseme emulsion at the rate of 1 gal. to 4 sq. ft. used against^ 
the grubs of the green Japanese^ beetl<‘ {VopiUia japonica) oansed a mortality 
of 25 to 54 per cent. It is concluded, however, that kerosene (uniilsion is not 
so satisfactory a soil Insecticide as Is cyanid since it is less effective, more ex- 
jionslve, and more difficnlt to make up and apply. 

Experiments with (^ir(?o, a comimu’clal preparation, and Barrett’s disin- 
fectant, wlilch is of about the same compnsitlou and much cheaixw, showed Uuj 
latter to be only slightly less ettective against grubs of the green .Turu‘ beetle 
than kerosene eiruilsion, when diluted 1 to 125 parts of water and {ir)[>ned the 
same as tlie emulsion, i, o , 1 gal. of diluted rnixturt? to 0 or 8 sq. ft. nncl afl(*r- 
wanls sprinkled with water. Details of results ohtairu'd with Barrett’s disin- 
fectant against Popillia grubs at Htverlon, N. J., are reported In tahuUtr form. 
As a soil insecticide against the commoner white grubs it appears to be equal 
to kerosene ennilsion, but not so good as sodium cyanid. 

Sodium cyanid, used at the rate of approximately 110 lbs. in 20,000 gal. of 
water per acre gave an average kill of 25 per cent. A modification of the 
sprinkler pjpc\s in the fall resulted in an average kill of about 80 per cent, the 
average up to the latter part of October being about 90 i)er cent, but rapidly 
dropping off as the cold weather set in. Granular sodium cyanid was ust*d at 
the rate of 165 lbs. in 12,000 gal. per acre. “Applications of dry cyanid, broad- 
cash'd or drilled, and the tn*ated area afterwards watered gave appreciably and 
uniformly poorer results thau where the cyanid was npplie<l in liquid form. 
^^"Uere comparisons were possible wc ohservwl that cyanid was more effective 
a#ainst Cyclo(‘cphfda, Laelmosfcrna, and Macrodactylus gnibs than against 
Popillia; in some cases the difference was apparently due to greater resistance, 
and in some cases because the Popillia grubs were earlier influenced by ap- 
proaching cold weather and had penetratcMl d<'eper during tlie latter part of 
October than hud the other grubs.” 

The use of carbon disulphid against the wdilte grub, W. H. W. Komp 
( jS’otl f^ci.y 10 {1920) y No, 1, pp, 15-2S), — Inve.stigations here reported, which 
wore conducted at the New Jersey Experiment Stations, have sliown “that the 
maximum dosage for ordinary lawn and golf-green gi’asses lies somewhere 
betwenm 1 and 5 oz. per square foot and considerably above the former, while 
the minimum dosage for the wdute grub is about 1 oz. Temperature is shown 
to exert n decided Influence on the minimum dosage for the white grub (1 oz. at 
05® F. and less than 1 oz. being necessary at 85® or above) and presumably 
also ui>on the maximum dosage for the plants. Effective work against the grub 
apjiears to require injections not much over 6 in. apait. The soil moisture must 
be medium (10 per cent) to wet (20 per cent) for good results in grub de.struc- 
tion. Wetting the surface of the soil in cases when the moisture Is dry (6 
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]ier cent) to medium (10 per cent) seems to increase tlic effectiveness of the 
treatment The charge should be placed several inches below the point where 
the grubs are working. 

“ In general it may be said that this study seems to show that the control of 
the white grub when it o(X‘urs in situations in which it can not be reached 
practically hy (mltiiral methods may be effect'd by fumigation of the soil by 
means of carbon disulphld. The combination of its effectiveness against the 
white grub, its nonpoiscmoiis effect on plants when used in small quantities, 
and the stimulating etTect wiiich small dosages have upon lawn vegetation make 
it a promising means of control for the white grub. Its relatively high cost 
will prove a limiting factor,” 

Termites, or ivhite ants, in Hawaii, D. T. Fxjtj.away (Hawnii. Forester 
and Affr., 17 {1920), No. 10, pp. 20i-S01, pis. 10 ). — This is a summary of infor- 
mation on the termites foam! in Hawaii, of whicli there are four species, their 
classification, injury, and methods of control. 

Suggestions on pear tlirips control, K. O. Fsstg (Calif, (fnir. Jovr. Agr., 
6 (1020), No. 8, pp. d, 31, fig. 1 ). — Experiments conducted during the past season 
with the material which has proved effective in control liiig the walnut aphis, 
commcrcuiUy known as Ni<‘odust (finely ground kaolin treated with Blackleaf 
40), gave encouraging results in controlling both the adult and young pear 
thrips. A dust c<aitaluing r> i>er cent Blackleaf 40 or 2 per cent nicotin was 
us(*d, its cost averaging ;?.75 cts., for an ordinary prune tree. With a power 
l)lower and two men 20 a^’res can he dustt^ in a day, while one man with a 
hand duster can treat from 2 to acres a day. The author does not recommend 
tlie sut)stitntion of dust f(»r spraying, hut rather suggests it as a valuable 
adjunel, tlie nu'rit of which only time and further experimental work can 
fully (leterniiTH‘. 

Notes on P(‘dlculus vcstlmenti, K. Foot (Biol. But. 3far. Biol. Bah, Woods 
Hole, SO (1920), No. 5, pp. Sd/- 279). —These notes relate to observations on the 
bionomics of 1\ viviimeaii made during the course of two years’ woi^k in 
France. 

Oercopida' of the vicinity of Washington, I). O., with descriptions of 
new varieties of (lastojdera ( Honioptera) , W. L. McAtph’: (Biol. Noe. Wash. 
Pror., 33 (1920), pp. 17J-tl())^ 

Anuraphis longicaiida, a n<‘w aphid injurious to plum trees, A. C. Baktck 
(Biol. Boo. Wash. Proc., 33 (1920), pp. 93-05 ). — An unrtescribed aphis, which 
for several years has occurred in injurious nuniher.s on plum trees at Vienna, 
Va., and has also been found at Ashland, Nebr., and lloust' Springs, Mo^ is 
iKU’e descrilxHl as new, under the name .4. longioauda. It attacks botli the 
twigs and the leaves of plum trees, and tlie twigs attacki‘d are in nearly 
every case d(‘ad the following year. It is found either upon the twigs or the 
foliage throughout the summer, and the apterous sexes are met with upon the 
twigs, where the eggs are laid in the fall. While the s])ring forms are usually 
a dark brown, many of the .summer forms arc pale yellowish white, and these 
forms are most often seen on tlie under sides of the leave's. A description 
is given of the stem mother and apterous viviparous and alate viviparous 
females. 

The Coccidte of South Africa, IV, 0. K. Bbatn (Bui. Fnt. Rescarah, 10 
(1920), No. 2, pp. 95-128, pU. 8 ). — In continuation of the papers previously 
noted (E. S. K., 42, p. 15t5), 43 forms are considered. The genus Baccacocxus 
is erected, and 20 forms are described as new. 

The European corn borer, R. H. IbsTTiT (Michigan Sta. Cirv. (1920), pp. 
S, ftg. 1 ). — Attention is called td the importance of this pest, with a view to 
preventing its advance from St. Thomas, Can., where it now occurs. 
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Codling^jnoth control in Britioli Colnmbiat B. 0. Tbehkbn]!; and H. H* 
Kvans {Better Fruit, 15 {1920), No, 5, pp. S^, fig, i).— -This is a discussion of 
the codling moth situation In British Columbia, including a summary of the 
life history of the moth with spray dates during the years 1936 to 1919. 

The egg-laying habits of Californian anopholines, W. B. Hebms and S. B. 
FfixXBOBN {Jour. Parasitol,, 7 {1920), No. 2, pp. d'^-7.9, figs, 2 ). — “The process 
of egg deposition in Anophelea punctipcnmia is described. The number of e 4 ?gB 
deposited per laying is found to be greater than hitherto recorder!. A. quad- 
rimuculatus averaging 209 eggs and A. pnmtipcnma 203 per laying. Descrip- 
tions are given of the eggs of the Californian anophelines whereby they may 
be different iatetl, including a description of the egg of A. pscudopunctipennis, 
which reiiresents a marked departure from the usual anoplieline type. Obser- 
vations are intrciduced to indicate that specific breetling i)laces are due to 
selective oviposit ior\. 'I'he incubation period of the eggs of A. quadrimamlatus 
Is 2.5 days, A. punctipennin 3.2 days, and A. psevdopunctipeu^uis 3 days. It was 
found that the eggs of A. quadnmaculatus could withstand drying for 72 hours, 
but that those of A. pnnciipennis failed to hatch after 24 hours of drying.” 

Notes on the mosquito fauna of North Carolina, F. Siiebman {Jour, 
miaha Mitchell Sci. ^oc., 3G {1920), No. 1-2, pp. 86-93 ). — This paper includes an 
annotated list of 32 spwics recorded from North Carolina. 

Spraying as a preventive for blow'llies. — Trials at Trangie Experiment 
Farm, A. H. MacDouoall {Apr. Gaz. N. B. Wales, 31 {1920), No. 0, pp. GH, 
618 ). — This is a report of experiments conducted in contijuiation of those pre- 
viously noted (lii. S. 11., 41, p. 852). The benefit derive<l from the treatments, 
which included (1) a proprietary powder dip containing arsenic and sulphur, 
(2) 1 lb. arsenic to 50 gal. of water, and (3) a proprietary liquid dip having 
carbolic acid as Its basis, appeared to be in the prevention of attacks, in which 
resjHJCt the carbolic dip gave the best results. 

Diptera of the superfamily Tlpnloidoa found In the District of Columbia, 
C. P. Alkxandeii and W. L. McAraE {U. Nail, Mus. /Toe., 58 {1920), pp. 385- 
Pl-t)- 

Catalogue of oriental and south Asiatic Nemocera, Beunetti {Indian 
Mm. Rcc., 17 {1920), pp, 300), — ^l?his catalogue, which is based upon work ex- 
tending* over a number years, includes an index to families, genera, and 
Br>ecies, 

The whito-fly eating Delphastus, J. li. AVatson {Fla. Vti^v, Ext. Bui, 2k 
{1920), pp. 35-37 ). — This is a brief discussion of the status of the lady beetle, 
Delphastus sp., which was Introduced from California and has now become 
estlTblished at Bra den town and Crescent City. Fla. 

The cranbc‘.rry rootworm beetle ( Khabdoptorns piejpes Ollv.) as an 
appU^ pest (Coleoptera) , \V. S. Sawyee {Vamid, Ent.. 52 {1920), No. 12, p* 
265, pi, /). — Injury by this beetle to apples in an orchard near Sodus, N. 
was first called to the author’s attention on June 28, 3920. It confined its 
attack to the fruit, especially Grimes Golden, in which it eats out a shallow, 
irregular, hieroglyphic-like channel on the surface. About 75 per cent of the 
apples were injured in this manner. The beetles continued feeding until about 
llie middle of July, after which time they were found feeding upon the foliage 
of A^irginia cre(*per, dock, and wild strawberry. Its work during the past sea- 
son seemed to be confined to the vicinity of Sodus and Savannah, N. Y. Ar- 
Benale of load i>o\vdcr in summer strength lime sulphur (5 lbs, to 100 gal,), 
applied with great thoroughiu^ss, failed to kill the beetles or drive them away. 

A now hispid beetle injurious to the oil palm in the Ck>ld Coast, S. 
Mauijlk {Bui, Ent, Research, 10 {1920), No, 2, pp, 171-174, figs. 3), — GoeUmth 
mcnodera^ olwidis, which has suddenly become a pest, due to its destroying the 



imi BOOHOMIC ZCMJIiOGT— ElSrroitOIXWY. 855 

€!Xpftii4ed foliage of many thousand oil palms guimemi$ Jacq.) in one 

district In the Gold Coasts is described as new. 

Notes on ecolo^ of injurious Tenebrionidfe (Col.)« J. S. Wade {Ei^, 
News, {1921), No. 1, pp, i-d). 

Bhot>hole borer of tea, P. P. Jepson {Trop. Apr. [Ceylon], dd {1920), No. 5, 
pp. 28(N289). — ^This is a progress reiK)rt of the work for a six months’ period 
ending June SO. 1920. 

The palm pit borer, an enemy of oil palm culture, S. Leefmans {Dept, 
bandit. Nijv. en Handel [Duteh East Indies], Meded. Inst Plantenziekten, No. 
37 {1919), pp. 8, pi. J). — ^This relates to a brucbid of the genus Oaryoborus 
or Pachymerus, wliicii attacks the seeds of the oil palm in the Dutch East 
Indies. 

The southern pine beetle, a menace to the pine timber of the Southern 
States, A. D. Hopkins (U. ti. Dept. Agr., Farmers' Bui. 1188 {1921), pp. 15, figs. 
5). — ^Thls is a popular account of Dendroctanus frontalis Zimin., the most de- 
.strucUve enemy of pines in the Southern States from Pemisylvania to Texas, 
where it has killed more merchantable-sized timber during the last 30 years 
than has die<i from all other causes comidned. It is pointed out that the pre- 
vention of serious outbreaks and the control of this menace to tlie great timber 
resources of the South are not only possible but entirely practicable, since it is 
only necessary to cut, and utilize for fuel or lumber during the fall and winter 
mouths, all trees that die during the late summer and fall, making sure that 
the bark of the main trunk is burned. 

Technical accounts of this beetle by the author are Included in bulletins 
previously note<l (K. S. U., 22, p. 157). 

Bpraying for the alfalfa weevil, G. I. Reeves, T. R. Chambeelin, and K. M. 
Pack {U. K, Dept. Agr., Farmers' Bui. 1185 {1920), pp. 20, figs. 9). — This dis- 
cusses the alfalfa weevil and gives directions for its control by means of ar- 
serilcal sprays. The treatment recommended is based upon experiments extend- 
ing over a period of seven years and a season of thorough held trial in coopera- 
tion with farm bureaus, in the course of which over 1,000 acres were success- 
fully s[)rayed by practical farmers. Arsenate of lead and arsenite of zinc have 
been used on a large number of fields with complete success, and it is deemed 
likely that other arsenical poisons recommended for orchard spraying are 
equally good. They should he used at the rate of 2 lbs of the powder or 4 Iba 
of the commercial paste for each 100 gal. of water, to which 2 lbs. of laundry 
soap for each 100 gal, is added. 

The application should be made at the so-called turning point in injury, 
which comes from one to two weeks before the first crop is ready for cuttihg. 
Up to the so-called turning point the plants outgrow the injury caused by the 
increase in numbers of the Alfalfa weevil larvae, but at this time the larvae 
become so numerous as to completely destroy the growing tips and thus stop 
the growth of the plants. It is shown that the time of the turning point varies 
from year to year with weather conditions. In weli-watered sections of the 
country, where a second crop can be grown, the profit realized from the first 
crop is only part of the results of spraying, the greater gain l)elng In the protec- 
tion of the second crop. 

While stubble spraying has been successfully done by a number of farmers, 
it requires getting upon the field immediately after cutting, and a much larger 
quantity of liquid per acre is needed than if applied to the first crop. Stubble 
spraying can only be advised when earlier spraying has been impossible. 

The best results In applying insecticides have been obtained with nozzles 
worMng 2 ft. above the alfalfa, each nozzle as It moves across the field spray- 
60767^— 21 6 
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ing a strip 2 ft wide. Application should be made at the rate of 100 fal. of 
epray mixture per acre at a pressure not lower than 75 lbs. The success of 
the work depends largely upon covering as nearly as possible all the «i>|)er 
foliage. “Twenty-five acres can be covered easily in a day with a lO-noaszle 
machine, and this speed, with the low cost and the protection given to both 
crops at one operation, makes the spraying method superior to all others for 
the control of the alfalfa weevil. The actual cast is about per acre/’ 

Queen-mating experiments, F. W. L. Slabbn (Glecminffs Bee Cult., 
(1920), No. 12, pp. 717, 718, fig. f ).— This is a report of experiments in continua- 
tion of those begun on Duck Island in IfilO, previously noted (B. S. R., 42, p, 
549). Fifteen virgin queens were taken to the island on July 28 lust as the 
basswood flowers were beginning to open, 9 on August 4, and 12 on August 
14. The result was 27 perfect matings, 2 imperfect matings, and 7 queens lost. 
The workers produced from 26 perfect matings, when examined, were found 
to be lightly colored enough to show that the queens had been mated with 
Italian.^ introduced from selected colonies at the experimental farm. It Is 
planned to teat the island-mated queens for nonswarming and honey produc- 
tion in 1921, and to rear queens iind drones on Duck Island from those selected. 

Bee-breeding experiments, F. W. L. Si^aden {Apr. Qaz. Canada, 7 (1920), 
No. 11, pp. 866-^08, fig. 1). — This is a brief summary of the work carried on by 
the Dominion apiarist, particularly that on Duck Ishind. above noted. 

An index to bee literature from 1890 to 1018, A. Brosoh and L. Arm- 
BRUSTER {Arch. IHcnenkxmde. J {W19), No. 7--8, pp. 75). — This is a classified list 
of the literature relating to apiculture, arranged by authors. 

Kotes on Noscma apis Zander, R. Ktmo {Jour. Parasitol, 7 {1920), No. 2, 
pp. 85^0, figs. H). — “Among honeybees collected at Spring Valley, N. Y., from 
August 27 to {September 5, 1920, 3.8 per cent were found to be InfecttHl by 
N. apis. Four bees harbored an undetermined microsporidian. Fresh spores 
of N. apis measure from 4.6 to 6.4 g long, and from 2.5 to 3.4 fi broad ami 
thick. A method of applying mechanical pressure to cause the filament extru- 
sion of microsporidian spores is described. The polar filament of the spore of 
N. apis is 230 to 280 fi in length. The structure of the si)ore is similar to that 
of 'fhalahania rnxigna. Extruded polar filaments show two parts, one with 
larger and the other with smaller undulations, each composed of 10 to 15 turns, 
indicating that the filament is doubly coiled.^ 

Borne relations between ants and fungi, I. W. Bailey {Neology, 1 (1920), 
No. S, pp. 17i-189, pis. S). — ^The paper includes discussions of the stnicture and 
function of the infrabuceal cavity, the fuiigivorous habit among l^’ormicida*, 
antk as active agents in the di.SRemination of fungi, the origin of I he fuugus- 
gi’owing and fungus-feeding habits, etc. A list of 31 references to the literature 
is Included. 

The Noi*th American ichneumon flies of the tribe Bphlaltini, R. A. Cush- 
man (V. f(. Natl. Mm. Proc., 58 (1920), pp. 827^892, pi. 1, fig. /).— This paper 
includes descriptions of seven new species. 

An investigation of the dipping and fumigation of nursery stock, K. C. 
Buluvan (Missouri, Sita. Bui. 177 (1920), pp. 86, figs. 6), — ^A general account is 
first given of the San Jos^ scale, its occurrence in Missouri, and measures that 
have been taken for its control. Bxpovimental work with insecticides is then 
reported upf)n. The data presented, most of which are in tabular form, relate 
to work with hydrocj^anic-acid gas, carbon blsulphid, lime sulphur, miscible 
oil, and nlcotln sulphate, respectively. 

While hydrocyanic-acid gas did not in every case give complete control, when 
uml at a strength of J : 1 : 3 it gave better results than the weaker strength of 
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0.5 ; 0.6 : 1.5. The 1:1:3 strength gave as good results as the 2:2:0. Sodium 
cyanic! used at the strength of 1 : 1.5 : 3 killed 100 per cent of the scale. 

“ Hydrocyanic-acid gas was more effective when used upon dry plants than 
upon wet. A larger percentage of the scale w^as killed. All strengths of the 
hydrocyanic-acid gas caused more or less injury to the plants. The stronger it 
was used, the more injury it caused. The 1:1:3 formula should always be 
used in fumigating nursery stock, and the stock should be dry. There may be 
greater danger of injury to the plants, but the scale will be more completely 
controlle<l, and this is the most lmiK>rt0nt factor. 

“Carbon bisulphld did not control the scale and it caused a very high per- 
centage of injury. Its use as a fumigating material for the control of San 
yos6 scale on nursery stock should be discouraged. 

“ Lime sulphur used at 1:9 and 1 : 7 strengths gave fairly good results in 
controlling the scale. The 1 : 9 solution gave perfect results on pears and 
plums. The sulphur dips injured the plants to some extent. The plants clipped 
both tops and roots showed more injury than those dipped tops only. 

“ The inisc'ible oil gave tiie best results, 100 per cent of the scale being con- 
trolled in every case but one, and in this case the control exceeded 00 per cent 
Miscible oil caused some injury to the plants. Those dipped tcjps and roots 
wore injured most. When treating nui'sery stock with miscible oil, the roots 
should not be dipped. Ijemon oil or nicotin sulphate should not be used as 
dips for controlling scale on nursery stock. 

“ None of the materials used completely controlled the San Jose scale. All 
scule-iufeHte<J nursery stock should be burned or destroyed in some other way. 
Nursery stock which has been subjected to infestation hut is not infested should 
he treated before being placed on the market. The best results should be ex- 
pected by treating the stock with hydrocyanic-acid gas 1:1:3 or with miscible 
oil at the strength of 1 : 12 or t : 15, tops only.” 

A list Is given of 33 references to the literature. 

A study of the bulb mite (Khizoglyphu.s hyacinthi Banks) , P. Gaum an 
{Connect ictil f^tato ^>ta. But. 225 {VJ21), pp. 11 $-*182^ pU, figs, S ), — An investi- 
gation of the literature has led the author to conclude that the bulb mite, 
which was found in nearly all shiiunents of the more than t,(K)0,00() Uulhs in- 
spected in Connecticut during 1919, should be known as R. hyacinthi (Banks), 
since the hyacinthi of Boi.sduval is a nomen nudum, and the echinopus of 
Fumouxe and Boh in appears to he a different species. 

Technical descriptions are given of the several stages in the life of the mite, 
including the three nymphal instars, known, respectively, as the protonymph, 
the deutonymph or hypopus, and the trltonymph. The author records infesta- 
tion of narcissus, hyacinth, tulip, crocus, and Easter lily bulbs hy the mite, 
and In the laboratory it has been reared on onions and potatoes and is probably 
capable of subsisting on almost any tuber or bulb. Its common occurrence in 
narcissus and lily bulbs may be clue to the fact that these bulbs are the least 
resistant to attack, since the scales are loose and the mites find it easy to 
penetrate to the Interior, Tulips are least injured, owing to their outer skin 
and tight-fitting scales. Hyacinths seem to be less easy to penetrate than nar- 
dssust while onions, artificially infested with mites, were not injured unless 
they were partly rotten or bruised. In tests made by the author, the mites 
have entered and fed on growing narcissus bulbs. 

The life-history studies of this mite by Yagi in Japan (E. S. R., 42, p. 056) 
and Michael In England (E. S. B., 15, p. 091) are referred to. The life period 
obtained at room temperature (averaging about 68® F.) varied from 17 to 27 
days, while at a temperature rafiglng from 70 to 80® it varied from 9 to 13 
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days. The mite was found to become torpid at 50 to 55* and at about 05®* 
Incubation of the egg requires from 4 to 7 days. The «q)edies molts three time«4 
and when hypopi appear there are four molts. The larval period lasts from 8 
to 8 days, the last day or two being spent In a torpid or quiescent condition. 
The protonymphal period lasts 2 to 4 days, followed by a second quiescent pch 
riod of about 2 days. Tlie hypopial stage, when it occurs, lasts from 1 to 2 
weeks, while the tritonynqdial stage lasts from 1 to 2 days. 

The number of eggs deposited is said to vary considerably, one Individual 
having laid as many as 130 eggs. The dlinori>hlc male, with an enlarged third 
pair of legs, is a form of more or less frequent occurrence. It Is pointed out 
that the hypopus is a form similar to some of its ancestors, which is produced 
from time to time from no apparent reason other than a strong tendency to 
revert to tyi>e, and is a provision of nature for the distribution of the species 
occurring irrespective of adverse conditions. The author finds hypopi to l>e 
produced in dry as well as moist cells, but more rapidly and frequently more 
abundantly in the latter. The hypopus is much more active than the remain- 
ing stages in the life cycle of the mite, having a tendency to wander from place 
to place and also to attach itself to any moving object. The hypopi were 
found to attach themselves to small fly larv«e Infesting the bulbs, especially 
Bcatopne pulwar ia Loew, and also to the hacks of predacious mites and to 
lepidoptorous larvae, thus being afforded an adequate means of transportation 
and dissemination. 

Tests made of insecticides show that dipping the bulbs in nlcotin sulphate, 
14: 400, or nicotln oleate, hcatetl to 150® 0. (122 F.) is one of the most satisfac- 
tory means of destroying the mites, while hot water (50* 0.) also kills a good 
percentage. Tests made of a number of other insecticides with less satisfac- 
tory results an? briefly n'ported upon. 

The dust inethod for controlling rust mites on citrus trees, W. W, 
Yothees {Fla, Vniv, EH, Jiuh 24 {1920), pp. 29’-S2). — The author reports 
briefly upon several experiments conducted which show that mites are so 
sensitive to sulphur that dusting as a method is considered very promising. 
Within an hour after an application consisting of 80 per cent sulphur and 20 
per cen^ hydrated lime used at the rate of about 1 lb. per tree, all mites were 
found to liave been killed, and about the same result was obtained from the use 
of flowers of sulphur alone. It is estimated that a team and two men can dust 
40 acres per day at a cost of about 4.7 cts. per tree. 

Ticks found on man and his domestic animals and poultry in South 
A£rica, G. A. H. Bedfobd {Enian Eo, Africa^ Dept, Agr, Jour., 1 {1920), No, 
4, pp, SnS40, figs, 29). — This is a summary of information on the ticks, their 
classification, and brief accounts of their life histories. A list of ticks which 
have been found on man and domestic animals and poultry in South Africa, 
nrrangCHi by hosts, and a table of the diseases transmitted by South African 
ticks are appended. 

Ticks and their control, P. J, m Toit {Ztschr. Infektionskrank, u, Hyg. 
Haustiere, 19 (1911), No, 1, pp. 1^16; 19 {1918), Nos. 2, pp. P7-f88; $, pp. 21(h 
241). --The subject is discussed under the headings of (1) ticks as transmitters 
of disease, (2) notes on their biology, (3) the manner in which they transmit 
disease, (4) ticks as ectoparasites, and (5) control measures. A bibliography 
of six pages is included. 

On the migratory course of Trichosomoides crassicanda (Bellngm.) in 
the body of the final host, S. Yokooawa {Jour. ParasUot, 7 {1920), No. 2, pp. 
80S4). — “Tlie infestation of rats with the bladder nematode, T, crassiomdia, 
was accomplished by feeding the eggs. The finding of larvie of this species in 



tmi 


mom — ^HXTMAK Ktrramossr. 


859 


iSbiB body cavity, pleitral cavity, and lungs of an experimental rat fed with large 
nnmbers of eggs suggests that In the life cycle of this species the larvae must 
pass to the lungs before they can establish themselves In their normal habitat. 
This observation and other recent studies strengthen the view that migration to 
the lungs is a common phenomenon in the life cycle of nematodes. How larvee 
reach the bladder fw>m the lungs was not determined, but they probably are 
not carried in the blood vessels,” 

FOODS— HUMAN NUTRITION. 

Abstracts of papers at the National Congress of Physiology, Paris 

( 1020 ) {Cong, PhyMoh, J920, Rdsumes Conimvn,, pp. S76). — Abstracts and 
titles are given of a numben of papers on nutrition, calorimetry, and a great 
variety of other topics, as published In advance of the meeting of tin* Interna- 
tional Congress of Physiology at Paris, July ld-20, 1020. 

Pork on the farm. — Killing, curing, and canning, P, O. Asjiiuiook, G. A. 
Anthony, and F. P. Lxtnd {V. Dept, Agr., farmers* Hut, 1186 {1921), pp, 
22). — 111 this revision of Farmers* Bulletin 933 (E. S. U., 38, p. 476) the 
spcciticatlons for Ice houses for the cold storage of pork products have been 
replactHl by dlrecti^ms for the home canning of pork and pork products, Inclmb 
ing descriptioiiB of methods of canning in tin cans and glass jars, and recipes 
for tlie preparation of different pork products for canning. 

Digestibility of raw^ rice starch, O. F, LANGWOHTriY and U. J. DF.in^rr. 
(Cong. Physiol,, 1920, Counnun , pp. 186, /87).— In i‘xp(*riments witii 

young men as subjects, raw rice starch (an average of 175 gni. per man per day), 
taken in the form of frozen pudding, was com]>k‘teIy digesteii. No ph.vsiologlonl 
disturbances were noted, and the subjtH?ts seemed in normal hoalib during the 
tjxperimental period, which was of three days’ or nine meals’ duration. 

Hupplemeiitary researches on the iiianitfacture of nuoc*mani, J. Mks- 
NAKD and E. Kosli: {Ann, Inst. Pasteur, 84 {1920), No. 9, pp. 622-^649).— 
authors report a biboratoiT study of the chemical changes involved in tlie prepa- 
ration of nuoc-mam, a Chinese fish sauce, an article on the manufacture of 
which has been previously noted (E. S. K., 41, p. 6(5). The data obtained in 
tills study liave led to the (conclusion that the active agents in the formation 
of niioc-inam are the diastases of tin* organs of the tish, somewhat checked by 
the high concentration of the salt hut at the same time protected against the 
action of putrefying organisms whose proteolytic action would result in the 
formation of ammonia unutiUzahle by the human organism. 

Workingmen's standard of living in Philadelphia, W. O. Th Davis, 

and M. Tiiwino {New York: MaentiUan Co., 1919, pp. figs, 3). — The 

standard advo(*aterl in this volume was based on a study made in 1017-3918 of 
all items of expenditure in the families of 2C0 workingmen. It calls for a diet 
supplying 110.8 gm. of protein, 460.4 gm. of carbohydrates, 02.2 gin. of fat, and 
3,X50 calories of energy per man per day. In a family consisting of parents and 
three children under 14 years old, the annual cost of such a diet is reckoned 
at $660.09, or about 40 per cent of the total Income. The data on food obtained 
in this study are compared with figures obtained in a similar study made in 
1918-1914, and show a decrease in the use of cereals, meats, fats, and sugars 
and an increase in the use of meat substitutes (milk, eggs, dried legumes, etc.) 
and fresh fruits. 

Opinions on food control, A. Beubk (Vhem, Ztg„ 44 {1920), Nos, 114, PP* 
701^ 702; 115^ pp. 709, 710), — ^The author discusses some of the Inherent faults 
iu the present system of food control in Germany and suggests measures for 
inaprovement. 
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Malnutrition and health education, D. MiTCHmx {Ped^g, S^mimry, M 
pp, 1^6 ). — ^An account is given of an experiment la health educatioii 
conducted by the Bureau of KducatioUal Experiments in one of the public sch43ola 
in New York City. The treatment given (consisted of instruction in health hab- 
its, removal of physical defects, frequent rest periods, and the supplying o< 
lunches and dinners. At the end of the experiment the Increase in weight was 
about 9 per cent more than the normal increase. 

A deficiency in heat-treated milks, A. L. Daniels and B. Loughlin 
(Jmr, Biol. Vhem., H (1920), No. 2, pp. SSiSBy, ftgs. ?5),— In an attempt to 
determine tlie changes brought about in milk by heating in different ways, some 
of the earlier experinjents of Daniels et al. (E. S, R., 34, p. G59) were repeated 
under slightly different conditions of boiling. 

It was discovered Unit young rats fed on milk which had been brought quickly 
to the ladling point gi'ew normally, while those fed milk heated slowly to the 
boiling point grew at alaait half the usual rate. These results led to an Investi- 
gation of the effects of commercially canned milk and milk pasteurized by the 
^‘hold” system as used in children’s hospitals and Institutions. Unsweetened 
evaporated milk and pasteurized milk gave results similar to the slowly heated 
milk, while undiluted, swix'lened (‘ondensed milk brought about nearly normal 
growth. 

A study of the causes of these differeneoKS has led to the conclusion that the 
unfavorable action of certain heaiod milks is due to the separation from these 
milks of calcium salts in the form of an insoluble precipitate which settles to 
the bottom or on the sides of the container and is thus lost. In the case of 
undiluted comlensed milk these salts are held in suspension and thus r<'ndered 
available. This coneUisiou was veritled by the favorable results obtained by 
fiupplementing tlie superheaiod milk witli calcium phosphate, or with the pre- 
cipitate obtaijied oil tlu* sides and bottom of some of the milk containers. No 
evidence was obtained that either the fat-solublo or the water-soluble vitamin 
in the milk was affeett'd by the heat treatment. 

Tlie vitamin, W. II. Eddy (.!?>,<?. Boef.. 3 {1019)^ No. 6, pp. SiSSSO ), — ^This 
is a bibliographic riwiew of vitamins under the headings of history, methods of 
preparation, source, reactions to heat, acids?, alkalis, and solvents, chemical 
structure, explanation of the metluwl in which vitamins function, and organ- 
isms that have been shown to require vitamin for their development. A list 
of 23C literature referenee.s Is appended. 

Some effects of water-soluble vitamin upon nutrition, W. G. Kare {Jour, 
Biol. Chetn., 44 (/920), No. 2, pp. 235-276, figs. 29 ). — ^The experiments reported 
in this paper were coiiducled upon dog.s with a view to determining the relation 
of water-soluble B to nutrition. The three standard diets employed consisted 
of wheat gluten or commercial casein, lard, sucrose, bone ash, and salt mixture, 
furnishing daily iier kilogram of body weight IS, 19, and 15 gin. containing 0.8, 
0.8, and 0.4 gm. of nitrogen, respectively, and each furnishing S calories. 
Vitamin preparations tested included commercial brewery j^eost (dried, auto- 
claved, or redried), bakers’ yeast, sterilized milk, a suspension of canned tomato 
pulp, and a concentrated vitamin extract prepared according to the method of 
Osborne and Wakeman (E. S. R., 42, p. 314). The plan of the experiment was 
to feed the vUanUn-free food until the dog refused part or all of the diet, audl 
then to administer known amounts of the vitamin-containing substance and 
note the effect on the food intake. 

Most of the dog.s consumed the diet readily at first, but after a number of 
days refused a part of it and ultimately refused to eat any of the food until 
the vitamin-containing food was given, when the desire to eat was quickly 
restored. As the vitamin preparation was given separately from the food the 
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efiEect could not be attributed to Increosed palatability. When the vitamin was 
fed from the start no loss In api)etite occurred. Tlie addition of butter to 
the diet did not effect any appreciable Increase in food Intake, indicating that 
the fat-soluble vitamin did not influence the appetite. 

The quantity of vitamin necessary to sustain the appetite, while varying 
slightly with different animals, appeared to be fairly constant for the same 
animal. The comparative value of the different preparations Is shown from 
the fact that the same dog required 1.5 gm. daily of dried brewery yeast, 4 gin. 
of autoclaved yeast, 4 gm. of bakers* yeast, 100 cc. of milk, or 200 cc. of the 
tomato suspension. Little or no destruction of the vitamin In brewery yeast 
by heating at 100* O. was noted, while heating at higher temperatures caused 
more or less destruction. 

In certain of the animals which continued to eat their food for a longer time 
without the addition of vitamin, characteristic polyneuritic symptoms appeared 
which were pronii>tly alleviated by administration of the vitamin extract. 

Metabolism studies with diets deficient in water-soluble B vitamin^ 
W. G. Kark (Jour, Biol. Chem., U imo), No. 2, pp. 277-^8^). —The general 
plan of these studies was to compare the metabolism of dogs re<'ently placed on 
a vitamin-free diet with Iheir nielaboHsin at a later period on the .same diet, 
and the nietaboHsm on a vitamin-free diet with that on a diet containing water- 
soluble B, th(‘ possible supplementing action of the protein of the crude vitamin 
lajing controlled by a further period in which a corresponding amount of pure 
prt>tein was added. The diets were e.s.sentially the same as in the pre<*eding 
study, casein and gluten being used us the chief source of uitrt)gen and brewery 
yeast of vitfiuiin. 

The data on the four dogs used in the experimeid are vej’y conslstont in 
sliowing that the nitrogen utilization in the digc'.stive tract was unaffected by 
the absence of water-soluble B. The nitrogen balance was. however, favorably 
affected by the addition of small amounts of casein or yeast to a diet In which 
the protein was furnished by wheat gluten. 

“Metabolism experiments on vitainin-froe diets are complicated by many 
factors, e.specially the intimate relation of water-soluble B vitamin to food in- 
take, and also the pcKSsible supplementing action of the protein in the crude 
vitamin substance used. It is obviously desirable that as soon as a good protein- 
free vilainirj coru'entrale is available the above experiments be repeated, using 
it as a source of the accessory factor.” 

A test for antiberiberi vitamin and its i>ractical application, C. Funk 
and H. K. Pubin (Jour. Biol. CUem., (19^0), No. 2, pp, pi. I, 

S). — quantitiitive method for e.stlmatlng antiberiberi vitamin is described, 
and results are reported of its use in testing the relative vitamin content of 
various substances and the influence of different reagents and procedures on 
the vitamin content of autolyzed yeast. The technique of the method is as 
follows: 

A yeast suspension is prepared by shaking a loopful of a 4S-hour culture of 
pure yeast in 100 cc. of Nkgeli solution on a shaking machine for 8 hours. 
Three test tubes are then prepared containing, respectively (1) 4 cc. yeast sus- 
pension-f5 cc. Nflgell-l-l cc. water; (2) 1 ec. unknown vitamin solution4*5 cc. 
Mgeli-f4 cc. water; and (3) 1 cc. unknown vitamin solution 4-5 cc. NageU4-4 
ec. yeast saspension. The tubes are incubated for 20 hours at 30° C., after 
which the fermentation is checked by heating the contents of the tubes to 76° 
In a water bath for a few minutes. The contents of each tube is then trans- 
ferred by washing four times with 1 cc. of water into a special centrifuge tube, 
the bottom of which ends in a cdplUary 2.5 cm. long and marked In mllllmetera 
The air in tlie capillary is forced out by a piece of wire and the wire washed 
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with a few drops of water. The tabes are then oentrifiiged at aboat 2*600 
revolutions per minute for 15 minutes, after which readings of the sediment ih 
the capillaries are made without delay. The activity of the vitamin In question 
is measured by the (inference in readings of tubes 1 and 8. Tube 2 Is an extra 
control tube and should show no growth. It Is stated that the controls with 
yeast Bus{>enBions and Nftgeli alone are practically constant at 8.5 mm. 

By using varying amounts of autolyzed yeast a standard curve of vitamin 
activity has been established which, within the limits of 0.01 and 0.1 cc. of 
autolyzed yeast, Is a straight line rising rather abruptly. The flattening out 
of the curve at higher concentrations is thought to show the presence of Inhibit* 
ing substances and to indicate that unless factors of Inhibition can be removed 
or inhibited, a quantitative estimation of the vitamin content of any product 
is impossible. The method is, however, considered of value in approximating 
the vitamin activity of different preparations and In observing the activity of 
the same vitamin under various conditions. 

The data reported In the use of this test include specificity tests for a number 
of substances, most of which are confirmatory of results previously obtained 
by the biological test. A sy.stematle fnictionation of autolyzed yeast by sue* 
cessive precipitations with lead acetate, mercuric sulphate, silver acetate, and 
mercuric chlorld followed by diazotizatlon with nitrous acid and reduction with 
nitrogen and palladium was carried out with tests of activity at the end of 
each step. By this process the vitamin activity suffered a loss reprewuited by 
initial and final readings of 10.5 and 5..5 mm. Tliis is thought to indicate 
marked stability of the antlberiberl vitamin. 

The cause of beriberi on Norwcjgian ships, A. TTolst {CentU. Bakt, [ate.], 

1. Aht.f 81 (1918), pp, 56^72 ), — An increase in the number of cases of 

beriberi on Norwegian sailing vess(‘ls in the lat(» nineties was found to coincide 
with three changes In the ship ration in 1894. These consisted In the substitu- 
tion of tinned meat for the salt meat previously used, a reduction in the weekly 
ration of vegetables, and the substitution of while bread, often baked without 
yeast, for the earlier dark bread. It is pointed out that these changes all 
brought about a reduction In the autlneuritlc (‘onstitiients of the ration and 
were undoubtedly responsible for the increase in the disease. 

A few ciises are mentioned showing the curative and preventive action In 
beriberi of beer, eggs, and vegetable.^. 

Pellagra in the mountains of Yancey County, N. O., O. A. Wheetjcb (PiiJ>, 
Mealth RptB. [17. «f.3, SS (1920), No, 4$, pp, 2809^2514).— This is a report of 
sevai*al cases of pellagra occurring in western North Carolina at an altitude 
of 3,000 ft. or more. The cases appeared to follow the same clinical coui‘»e as 
the average of cases at lower altitudes. Indications of a restricted diet, in- 
cluding little or no meat, were manifest In each instance. 

The antiscorbutic content of certain body tissues of the rat. — ^The per* 
sistence of the antiscorbutic substance in the liver of the rat after long 
Intervals on a scorbutic diet, H. T. Pabsons (Jour, Biol Chem,, 44 (1920), No, 

2, pp, 687-802, ftffs. 6 ). — In an effort to explain the apparently marked differ- 
ences in antiscorbutic requirements of the two rodents, the guinea pig and the 
rat, the antiscorbutic content of the rat’s body tissues (1) when a typical 
scurvy diet was fed and (2) when the diet was high In antiscorbutic sub- 
stance was tested by feeding extracts of the rat liver and muscle tissues to 
scorbutic guinea pigs. For purposes of comparison fresh fish tissue was also 
used. 

The liver tissues of the rat showed a high content of the antiscorbutic «wih- 
stance, not only after feeding for a short tline on a diet rich in the anti* 
scorbutic substance but also after feeding for a long time on a typical 
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butlc diet, practically no difference In the growth cnires of the guinea pigst 
on the two diets being notlcealde. The ntuscle tissues of the rat could not, 
with one exception, be fed at an intake high enough to effect a Cure in the 
scorbutic guinea pig. In one case when the intake of the muscle extract 
reached the equivalent of from 55 to 95 gm, a day the scurvy symptoms were 
somewhat improved. The water extract of fresh fish muscle tissues equivalent 
to 85 gm. of tJie tissue proved Incapable of curing scurvy. 

These results are thought to indicate the need for the antiscorbutic factor 
In the normal metabolism of the rat and to suggest the possibility that the rat 
is capable of synthesizing this factor. Other possibilities suggested and dis- 
cussed are the utilization by the rat of undemonstrable amounts of the anti- 
scorbutic substance in the food or of a form not available to the guinea pig. 

The antiscorlmtic requirement of the prairie dog, E. V. McCollum: and 
H. T. Paksons (Jour. Biol. Chem., U {1920), No. 2, pp. 00^07, pis. 2, fig. i).— 
The western prairie dog {Cynomya ludociHanus) has been found to resemble 
the rat rather than the guinea pig in its requirement for antiscorbutic. When 
fed after weaning on the soy bean scorbutic diet, which is incapable of pro- 
tecting guinea pigs against the rapid development of scurvy, the young prairie 
dog is capable of going for at least six mouths without sliowlng signs of scurvy. 

Experiments on carbohydrate nietal>olism and diabetes. — ^IIl, The per- 
meability of blood corpuscles to sugar, M. B. Wishakt {Jour. Biol. Chem., 
( 1920 ), No 2 , pp. 563-686 ). — In continuation of the experiments on carbo- 
hydrate metabolism by Allen and Wlshart (PI S. R., 44, p. 05), a study is 
reported of tlu^ distribution of sugar b<^tween blood plasma and corpuscles 
under a wide variety of experimental conditions, including different quantities 
jiiid modes of a<lmiiilstration of glucose, different degrees of pancreatectomy 
nn<l diabetes, lipemia, acidosis, exercise, cold, and different levehs of the renal 
threshold. Plxperiments were made in vitro and in vivo with several animal 
species. 

The concentration of sugar was found invariably to be lower in the corpuscles 
than in the plasma, the difference between the two tending to increase as the 
i)looU sugar rose. The author is of the opinion that the coefficient of distribu- 
tion of sugar bet%A'(‘eii plasma and corpuscles depends more upon solubility than 
upon permeability, glucose being more soluble in the plasma than in the cor- 
puscles, perhaps because of the lipoid content of the latter. 

“ Inasmuch as the sugar content of the corpuscles is subject to considerable 
irregularities from unknown causes and without known physiological signifi- 
cance, plasma analyses should be preferred to those of whole blood for expe’fi^ 
mental and clinical purposes.” 

Clinical characteristics and nutrition in extreme inanition,. H. voN 
Hoesslin {Arch. Hyg., 88 {1919), No. 4, pp. -The author reports 

clinical observations on a number of extremely emaciated subjects, the victims 
of prolonged inanition, and also the results of efforts to increase the weight 
of some of these subjects by various additions to the diet. 

It was found that increase in fat or carbohydrate had only a slight influence 
on tile weight, while the addition of only small amounts of protein was fol- 
lowed promptly by Increase in weight An abnormally high retention of niti*o- 
gen was the rule whatever the calorific value of the food Ingested or its con- 
tent in nitrogen. Neither carbohydrates nor fats appeared to exert any protein- 
sparing action. 

Borne phases of protein catabolism and fatigue, E. L. Scott and A. B. 
Habtxnqs (Pub. Health BpU. [XJ. 8.}, SS {1920), No. 42, pp. 2445-24^2, figs. 2 ). — 
Th^ theoretical basis of the study reported was the assumption that an in- 
creased sulphnr output results from any increase in the rate of cellular respira- 
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tioiu TMb would involve at a later period the replacement of the deeuii)tof<^ 
Used portion of the protein molecule with amino acids of the necessary struc- 
ture, while those which had given up their sulphur could not be thus utillssed 
hut would be deaminized, utilized as a source of energy, and finally excreted 
as exogenous amino acids. This is thought to provide a plausible explanation 
of the delayed nitrogen excretion which follows work. 

To detennlne whether fatigue in industrial workers could be measured by 
changes in chemical composition of the nrine as a result of Increased cellular 
respiration, determinations of total nitrogen, of total sulphur and sulphates, 
and of total and free phenols were made on the urine of a large number of 
workingmen in different occupations, and also on men recovering from non- 
complicated hernia operations as representing resting controls, JBJarly morning 
and late afternoon sanjples of urine were used in botli series of experiments. 
The data obtained are grouped in tables by occupations. 

The excretion of total sulphur per gmm of nitrogen tended to be greater at 
night than In the morning in both groups of men, a somewhat greater output 
being noted In men doing the heaviest work. No increase In the output of 
sulphate sulphur per gram of nitrogen occurred during the day In men in bed, 
Avhile there was a marked increase in laboring men proportionate to the sever- 
ity of the work perfoimed. The proportion of total sulphur eliminated as 
sulphate tended to increase with severity of exercise. The authors conclude 
that the severity of any particular fonn of work may be judgetl by the ratio 
of the morning and afternoon sulphate of the urine, provided a sutlicient num- 
ber of determinations are made upon several Individuals. 

The data obtained in the phenol determinations showed that the ability of 
the human organism to conjugate phenols is unchaugr^d by moderate rauswmlur 
effort. Unconjugated x)henols were incmised slightly by iruxlerate work and to 
a marked extent by strenuous exercise. This suggests the possibility that free 
phenol excretion may be an index of severe fatigue. It is pointed out, however, 
that as phenol production and excretion depend more upon the peculiarities of 
habit and diet than upon muscular activity, changes in quantity and proportion 
of phenol excretion can not in general be correlated with increasing severity of 
occupation. 

ASIMAL PEODUCTIOH. 

The rational feeding and breeding of live stock, J. E. I-iUCAS {VAUmenr 
iatkm et VMevage Rationnels du lidtail, J*<iris: LiJ)r. Lefrangois, 1920 f pp* 

2 ). — ^Thls volume is based ui)on the lectures given by the late A. Mall^vre 
in his course in zootechny. Topics discussed include the chemical composition 
and digestibility of feeds, methods used in the study of nutrition, utilization of 
feeds for growth, maint^ianee, and production, importance of water and mineral 
matter In nutrition, the action of feeds on the organism, preparation of feeds, 
computation of rations, variation and heredity In dome.stic animals, and the. 
control of disease. There is also a biography of Mall^vre by G. Wery and a 
list of his publications. 

On the appearance of lactase in the intestine during fetal life, 0. 
PoBCHicB and A. TAPKJuqoux (Cowpt. Bcnd. i^oo, Biol [Paris], 8S (1920), 

12j pp* 420, 421 ). — The author has studied the lactase content of the intestines 
of 12 bovine fetuses ranging in age from 50 to 175 days. In the case of the 
youngest Individual 17.5 per cent of the lactose in 100 cc, of a 5 per cent solu- 
tion was hydrolyzed in 2 weeks at 38® 0. by 10 cc. of the intestinal fiuld. The 
percentage hydrolyzed increased irregularly with age, and in the case of the 
four 100-day fetuses observed it varied from dO to 75. All the lactose was de- 
composed by the fluid from the oldest specimen. 
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On the appearance of digestive ferments dttving fetal life, 0. Porchisb 
and A. Tatbrnoux {Compt, Rend, 8oe. mol, [Paris], 83 U920}, No, 13^ pp* 619 , 
6^0 )* — ^The authors report the presence of trypsin, pancreas amylase, pancreas 
lipase, pepsin, and erepsin in the digestive tracts of three calf fetuses aged 75, 
100, and 180 days, respectively. 

The fat content of feces of young calves, P. K. Howe {Amer, Jour, Diseases 
Children, {19^1), No, J, pp, 57-d4), — The feces of 14 new-born calves were 
examined daily for about a week. Beginning about the third day the feces 
contained high proportions of fat and soap. Certain of the calves which did 
not receive colostrum passed the meconium readily but showed u delayed def- 
ecation later. 

Castration of cocks daring puberty and generalization of the parabolic 
law of retrogression, A. PfizAim {Contpt. Rend, Acad. Sci, [Paris], 171 (1920)^ 
No, 22, pp. 1081 --1083). — ^The author reports the lengths of combs of 7 cocka 
ca.straled before the comb reached its full development, thus supplementing the 
data on postpuhcrtal castration previously noted (E. S. R., 38, p. 170; 40, p. 
871). 

In the young birds, as in the older ones, it was found that the length of 
comb L at lime t after castration is given approximately by the formula 

where 1 is the final length and 0 the duration of retrogression. The quantity a 
is to be calculated by the equation for each bird and indicates the (negative) 
acceleration of comb growth. When all the capons are arranged in order of 
initial comb length (i, e„ In order of approximate ago at castration), it is 
evident (hat c docroas(\s and 0 increases with age, while the product cd does 
not vary systeniati<^ally with age and Is interpreted as constant. 

Numerical law of regression of certain secondary sex characters, A* 
PfizATiD (.Aot/r. Orn. Physiol., 3 {1921), No, S, pp. 271-28S, figs. 9). — The author 
ro]K)rts ndditiona! details of the castration experiments noted above, and re^peats 
the derivation of the so-called parabolic law of retrogression of comb. 

The all-or-none law' or the law of fimetional constancy in relation to the 
action of tlie testicle considered as an endocrine gland, A. PfrzAiiD {Compt, 
Rend. Acnd. 8ci. [Paris], 172 {1921), No. 1, pp. 8P-P2). — The author ropbrts ob- 
servations on the coiiib length and the condition of the testicular tissue in 7 
normal cocks, 7 capons, and 12 male fowls carrying i>ie(*es of testicular tissue 
that had been imi)lanted in the peritoneum after castration. Eight of the latter 
had combs typical of cocks, but the pieces of implanted tissue ranged in 
weight from 0,5 to 2 gm., wlu'reas the testes of the normal individuals weigh§l!h* 
from 8.3 to 42 gra. In 4 birds the implanted tissue weighed 0.1 gin. or loss, 
and in these cases the combs were no larger than the combs of the true capons. 
It is concluded that In normal males only a small fraction — say 2 per cent — of 
the testicular hormone Is used to maintain the secondary sexual characters, the 
remainder being what E. Gley calls the Itixus secretion. 

liUteiit periods in experiments in testicular transplantation and the all- 
or-uone law, A. PISzakd {Compt. Rend. Acad. 8ri. [Paris], 172 {1921), No. 3, 
pp, 176--178, fig. 1). — ^The author reports observations on 7 castrated cocks In 
whose peritoneal cavities pieces of testicular tissue had been implanted. 

In one case the Implanted tissue was of large size, and the comb did not show 
retrogression toward the capon type. In the other cases the implanted tissue 
was small, and there was a retrogressive period of 2 to 6 months before the comb 
started to grow again. It Is thought that this Intent period is equal to the 
time necessary for the implant tq attain a mass of 0.5 gm., which the author 
calls the morphological threshold. 
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Geographic rariatlon and Mendelian inheritance^ F. B. StruNaa {Jmr, 
Eofpt, Zool, SO U9S0), No, 3, pp. 3€9~-402f figs, 7).— The anther r^rts failure 
to secure clear evidence of segregation of quantitative characters (skeletal 
measurements, intensity of pigmentation, etc.) in crosses between geographical 
races of the deer mouse {Peromyscus maniculaius). 

Inheritance studies on mice, 1, 11, L. Plate {Arch, Enttcickl, Mech, Orgm,^ 
44 (1918), No, pp, Z91-SS6, pi, i, figs, 5).-~Two papers are presented, as 
follows : 

I. The inheritmice of sable coat color in domestic mice as an example of a 
progressive mutation (pp. 291-4il7). — ^Breeding experiments with mice are re- 
ported which are held to show that sable (Y') belongs t(> the same set of al- 
lelmorphs as yellow (Y) and nonyellow {y). The types Y' Y' and Y' Y are not 
viable. Whether Y' is epistatic to Y can not, therefore, be directly determined, 
but from other considerations the author thinks that Y' arose from Y us a 
progressive mutation. 

Dark, medium, and light sables are recognized, the differences depending In 
part on the presence of the black factor. Dark sables get lighter as they grow 
older, and this change Is more rapid in individuals heterozygous for pink- 
eye than those homozygous for normal eye color. 

II. The inheritance of white spotting in mice and its explanation by poly try- 
erous factors (pp. 318-336). — The author uses the theory of multiple factors 
to account for the variation in the amounts of rec^essive white spotting exhibited 
by mic‘e not carrying the self factor. Six grades of spotting are recogniz^Hl. 

The length of life of domesticated and wild animals, 11. Disbelhobst 
(EUhn Arch,, 7 0918), pp, Tliis is a collection of data as to the 

length of life of cattle, sheep, and horses, and a summary of information about 
the length of lift? of wild animals born in zoological gardens. 

The number of purebreds on farms, G. M. Homhel (Breeder's Oaz,, 7P 
(19^1), No. 7, pp. S14, SIS, fig, i).— This is a summary of preliminary returns 
of the 1320 census showing the number and proportion of purebred stock in 
10 States. Hitherto exact data on the number of purebreds have not been 
available. 

Beview of the frozen meat trade, 1920, W. WEimEr. Sc Co., Dto. (WeddeVs 
Ann. Rev. Frozen Meat Trade, SS (1920), pp. 20, pi. i). — statistical summary 
of the British inqxjrt trade In beef, mutton, and lamb carcasses during 1920, 
with comparative data for previous years and other countries. 

Keaeeding the range, A. W. Sampson (Natl. Wool Grower, 11 (1921), No. 
Vpp- 11-lS, figs. 4 )- — ^This is a survey of some of the range management studies 
conducted by the Forest Service, TJ. S. I>epartment of Agriculture, at the 
Great Basin Experiment Station, Ephraim, Utah. They concern the correla- 
tion between leaf development of trees and the suitability of the undergrowth 
for grazing, the relationship between the yield of forage and Intensity of 
grazing, the recognition of overgrazing by changes In vegetation, and the 

deferred and rotation ” grazing system of reseeding. 

Food value of willow leaves, T. D. Hatju (Union So, Africa, Dept, Agr, 
Jour., 1 (1920), No. 5, pp. 4^0, .J57). — Proximate analyses of willow leaves (with 
some twigs) are reported. It is stated that these leaves are sought after by 
range cattle early in the spring. The moisture content averaged 67.6, crude 
protein 5.4, and crude fiber 7 per cent. Analyses of the ash showed high pro- 
portions of calcium and magnesium. 

Silage investigations [at the Oregon Experiment Station] (Orcfitm Bta, 
Bpt. 1919^20, p, 22 ), — Samples of corn and of sunflowers ensiled in jars with- 
out treatment were found to develop as uiheh add as slxnUar samples in- 
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octtlated with B<wierium lactis addi. Inoculated Jars closely packed showed 
greater acid development than loosely packed ones, 

Oomparative investigations of the composition and digestibility of 
l>eace*^ime and war-time wheat bran and rye bran« F. Honcamp and O, 
Noltb (Landw. Vers, sta., 96 U920), No, pp, The authors report 

digestion trials with sheep fed wheat bran or rye bran in conjunction with 
meadow hay and brewers* dried yeast. The peace-time brans represented a 
75 per cent flour extraction In the case of wheat and a 65 per cent extraction 
in the case of rye. Tlie extraction was higher for the war-time brans. The 
following table summarizes tlie main results : 

Influence of flour extraction on the composition and diffestihilit'!/ of bran. 


Kind of bran. 

Flour 

oxtrao 

tiou. 

Compo.sitionofbran(dry ba.sis) ^ 

Digestibility of bran. 


Ether 

ex- 

tract. 

Crude 

fiber. 

N-free 

ex- 

tract. 

1 

[ Or- 
ganic 

1 matter. 

t 

Crude 

pro- 

tein. 

Ether 

ex- 

tract. 

Cnide 

fiber. 

N-frce 

ex- 

tract. 


Per cj. 

Per cl. 

Per d. 

Perct. 

Perct. 

Perct. 

Per ct. 

Perct. 

Perct. 

Perct. 

Wheat 

75 

17. 02 

4. 01 

7.72 

65. G2 

77.2 

84.4 

87.8 

27.6 

80.5 

Do 

83 

17.32 

5.08 

9.31 

62. 18 

73.8 

81.9 

84.4 

40.1 

75.6 

Do 


15.28 

4.28 

13. 10 

62.62 

51. 9 

72.1 

80.7 

37.3 

48.1 

Rye 

C5 

15. 61 

3.30 

8.46 

74,14 

84.0 

77.9 

76.7 

59.4 

86.7 

Do 

84 

10. 39 

8. 87 

4,33 

70.60 

80.0 

78.0 1 

77.9 

41.2 

85.7 

Do 

9JL 

19.04 

4.99 

10,62 

57.87 

65.5 

78.0 

79.5 

55.5 

46.2 


Feeding cottonseed products to live stock, E. W. Sheets and K. H. Thomp- 
son {U, S. Dept. Apr., Farmers^ Hut. 1179 (1920), pp. 18, ftps. |). — This is a re- 
view of the composition and claasifit'ation of oottonsee<l products and their use 
in stock feeding. Tlie precautions necessary to avoid cottonseed meal poisoning 
are indicated. 

The feeding value of dried yeast on the basis of nutrition and fattening 
experiments with sheep and swine, F. Honcamp (Landtc. TVr.s*. Bta., 96 
(1920), No. 3-4, pp. 143-200). — Dige.stioii trials of four proprietary preparations 
of brewers’ dried yoast are reported. , 

There were marke<l differences between the preparations. For example, the 
digestibility of the organic matter ranged from 66.4 to 90.7 per cent in the case 
of sheep and from 53 to 94.8 per cent in the case of pig.s. With three prepara- 
tions the digestion coeflicients were systematically higher for pigs than for slieep. 

Feeding exiierimonls conrliicted in 1911 and 1012 wore also reported. Dried 
yeast fed to slieep in conjunction with corn meal, rj^e meal, and clover hay was 
compared wdth soy l>ean meal and mixtures of sesame cake and cottonseed meal. 
For pigs the yeast was compared with fish meal as a supplement to ground 
barley and skim milk. In all cases the 3 "east compared favorably with the 
other supplements tested, and it is considered particularly valuable for swine 
since no crude fiber was found in the samples analyzed. 

The digestibility of sorghum mill refuse, A. C. McCandlish (Jour. Dairy 
Sd,, $ (1920), No. 5, pp. S67-369).—A. 5-day digestion trial with 2 cows at the 
Iowa Experiment Station showed that sorghum mill refuse had the following 
average digestion coefficients : Dry matter 33.4, crude fiber 47.1, and nitrogen- 
free extract 34.7. The materia! itself contained 731 per cent moisture, 11.5 
per cent crude fiber, 18 per cent nitrogen-free extract, and less than 1 per cent 
of protein and fat. The net energy value computed by the Arrasby-Frles 
method was found to be only 6.5 therms, which is said to be a lower value than 
that reported for any recognized* feed. 
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The digestibility of com camtery refuse, A« C McCakolish </ouf% I>a4fy 
y {1920), No. 5, pp. 370^74). — Corn cannery refuse* partially fermented 
and consisting mainly of gu’eet corn husks* was fed to the cows that were used 
in the digestion trial noted above; The material consisted of 83.8 per cent 
moisture, 1.32 per cent crude protein, 5 per cent crude fiber, and 9,2 per cent 
nitrogen-free extract. The digestion coeiRcients during a 5-day period were 
as follows : Dry matter 31.9, crude protein 7.7, crude fiber 24.4, and nltrogep- 
free extract 39.9, It is estimated that 1 ton of corn cannery refuse fed with 
6 bn. of corn would have approximately the same value as a ton of good corn 
silage. 

Kations for fattening steers, .7, C. Bubns {Texaft Sta. Bui. 263 (1920), pp, 
3-^1$, flffs, 4 ). — ^This is the report of three feeding trials with steers, the object 
being to compare cottonseed products with peanut 7 )roducts as protein supple- 
ments and sorghum silage with cottonseed hulls as a roughage. 

The first experiment was begun September 11, 1916, and lasted 170 days. 
Tliere were two lots of 17 2-year-old grade Angus steers. Both received the 
same roughage ratiou, corn or sorghum silage (averaging 19,11 lbs, per head 
dally), Bermuda hay (2.55 lbs.), and cottonseed hulls fed tow’^ard the end of 
the exr*erimont (0.85 lb,). Lot 1 received 3.25 lbs, of cottonseed meal and 11.05 
lbs. of ground mllo per head dully and made an average dally gain of 2.09 lbs. 
Lot 2 averaged 2.71 lbs. of peanut meal and 11.59 lbs. of ground luilo and 
made a daily gain of 2.15 lbs. The peanut meal proved less palatable than 
the cottonseed meal. Lot 1 dressed out 64.70 per cent and lot 2, 64.3 per cent 
The second experiment was (*onduc1ed with 41 yearling Hereford grade steers 
divided into two lots and began September 8, 1010, and lasted 182 days. The 
steers in bolh lots received 16.94 lbs. of silage, 1.77 lbs, of Bennudn bay, and 
0.73 lb. of cottonseed hulls per head daily. The grain ration for lot 1 averaged 
4,67 lbs. of cold pressed cotton seed and 8.44 \\m. of ground ratio, while lot 2 
re<‘elved 3.5 lbs. of ground whole pressed peanuts and 9.6 lbs. of ground mllo. 
Lot 1 gained 2.24 lbs., and lot 2 gained 2 lbs. per bead daily. The carcasses 
of lot 1 were somewhat heavier and slu)wed better finish than those of lot 2. 

The third experiment was made with two lots of 30 yearling Hereford steers. 
It began November 4, 1019, and lasted 120 days. The con<*cnt rates fed were 
the sanie in both cases, cottonseed nieal, com or milo, and blackstrap molasses. 
Lot 1 ^vas to have received cottonseed hulls as sole roughage, but toward the 
end of tlie test some of the animals went off feed and a little sorghum silage 
was added. The average dally ration was 10.70 lbs. of the hulls and 2.14 lbs. 
of the silage. Lot 2 was given 13.93 lbs. of silage and 7.12 lbs. of hulls. The 
•'*ij?fel)ective average daily gains \verc 2.26 and 2.24 lbs. per head, 

Kangc cattle management In the Philippines, B. M. Gonzat^ {Philippine 
Agr., 9 {1920), No, 3, pp. 39^5 ). — The author considers the problems of grass- 
laud management In the Philippines and the care of range cattle. The predomi- 
nant grass is cogon {Imperata cyUndrica). Shelters are seldom necessary^ 
and the difficulty of securing labor to handle the manure makes it undesirable 
to corral the cattle at night. It Is stated that Indian cattle are readily ao 
climated and are resistant to ticks and rinderpest. European breeds are more 
difficult to keep in good health. Suggestions for subdividing a large herd to 
facilitate selection of breeding stock for herd improvement are included, 
Experiments in breeding fine wool sheep, F. B. Mabshaix {Natt Wool 
Orower, 10 {1920), No. 4, pp. i5-f8).~“The author reports some of the results of ^ 
sheep breeding experiments conducted in Wyoming and Idaho by tlie Bureau of 
Animal Industry of the U. S. Department of Agriculture (B. S. E., 42, p. 869),, 
Data are tabulated showing the relationship between length of wool, welgW; 
of fleece, and fineness of wool in grade Eambouillet range ewea It is con» 
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eluded that selection for long wool would increase the weight of fleece, and 
that such selection would be rapidly effected if less emphasis could be placed 
on dneness of wool. It was also found that the fleeces of ewes with much wool 
on the face were not systematically heavier than fleeces from open-faced ewes, 
and that the ewes themselves were often lighter in weight. 

Frobleins of sheep breeding* — Coiitribations to the study of wool and 
the Judging of sheep, II. Heymons m al. (Arh. Dent Landw. Geselt, No* $0& 
(1920), pp* VII*\-128, pU* 22). — This publication continues one previously noted 
(E* S. R., 43, p. 570), and includevS the following papers: AViUl Sheep and Do- 
mestic Sheep, by R. Heymons (pp. 1-16) ; Significance and Fundamentals of the 
Study of Wool, by C. Lebiuann (pp. 37-60) ; Racial Relationships, Body Forms, 
and Wool Quality of Sheep, by W. Voltz (pp. 61-122) ; and The Aim of German 
Sheep Breeding, by [G.J Freyer (pp. 323-128). Lehmann’s paper covers the 
histological structure of the skin and wool, the judging of fleeces, and the 
sorting of wool. 

Sheep and wool for farmers. — Cross-breeding experiments, — Results of 
lamb-raising trials, J. W. Mathews (Agr, Oas, N. S. Wales, 31 (1920), Nos, 
11, pp. 761-770, fig. 1; 12, pp. 846-862, pis. 3). — This paper is based upon seven 
years’ records at the Waggii, (Jowra, and Bath\irst Experimental Farms of 
tests of shorl-wool rams ns producers of land)s whose carcasses are designed 
for export, ami continues similar experiments with long- wool rams previously 
noted (E. »S. U., 42, p. 809). The rams used were Southdown, Shropshire, and 
l)(»rset Horn, and the ewes Lincoln X Merino, Leicester X Merino, and Border 
Leicester X Merino. 

The Dorset Horn rams, although slightly inferior to the Sonthdowns in 
percentage of huu])s productMl and raised, furnished the heaviest carcaases and 
were the most protitable. L>uiibs from the Southdown rams furnished the best 
quality of mutton. Thf‘ Boi'der LeicesterX Merino ewes produced somewhat 
more satisfactory lambs than the other ewG.s. 

Raising sheep on temporary pastures, F, R. Marshall and 0. G. Poitb 
(U. S. Dept. Agr,, Farmers* But, list (1921). pp. 3-18, figs. 7). — Tlie authors 
outline tJie advantages of annual crops as pastures in specialized sheep farming 
and describe the sy.stem in use at the U. S. Exj>erimental Farm, Beltsville, Md., 
where sheep are i)ut on wheat, or rye early in April and in the course of the 
summer and fall graze alfalfa, oats and peas, rape, soy beans, and corn and 
velvet b(*ans in succession. Each acre in the 30-acre fl(dd pnwides on an 
average 250 days’ grazing for two slieep. The sheep are not kept on a par- 
ticular area for more than two weeks at a time, and it is found convenient to 
have the separate plats relatively narrow to facilitate sul)di vision of the pasu^ 
ture by means of short movable fences. 

Tests in winter feeding of lambs, T. W. Lonsdale (Neir Zeal. Jour. Agr., 
21 (1920), No. 4, p, 203). — Four lots of 20 CO-Ib. lambs each were fed on pasture 
for two months beginning May 25, 3920. The lot receiving swedes and chaffed 
pea straw (the standard supplementary feeds) galnt*d 11.5 Ib.s. per head. The 
lot receiving alfalfa hay gained 11.1 lbs., the lot receiving ordinary hay 10.7 
lbs., and the lot receiving no extra fetxl 10.2 lbs, 

Lamb fattening, O. Rivers (Union So. Africa, Dept. Agr. Jour., 1 (1926), 
5, pp, 458-462, figs. 3). — lot of 82 49-lb. lambs grazed for 10 weeks 6n 
Algerian oats and fed a grain ration of corn meal, wheat bran, and crushed 
tiats, made an average gain of 35.9 lbs. and c^onsumed 26.6 lbs. of grain per head. 
A check lot of 17 44-lb. lambs, receiving no grain, but pastured on oats and 
alfalfa alternately, gained 27.2 lbs. por head. Considering the cost of th€^ grain 
and the labor of grinding, it Is ctpicluded that pasture without grain gave the 
greater proflt. 
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Further inbreeding experimentfi with maitf-hoi^ed gowtSt R. Mtisxin 
{Arch. WU«. V. Prakt TierheilK U Sup., pp, flga. 9; olw In 

Beut. Landw. Tierzucht, 95 (1991), No. 2, pp. IS, H, fig^. The author re- 
ports a continuation of the breeding experiments previously noted (E. S, R., 
28, p. 370). A buck bearing 8 horns — ^the largest number thus far observed — 
was produced by mating a brother and lister, both 4-horned with 4-borned un- 
related parents. This buck produced a 7-horned kid when mated to his dam 
and a 5-horned kid when mated to a 2-homed doe whose sire was 5-horned. 

Besttlts of a Mendelian experiment on fowls, including the production 
of a pile breed, J. T. Cunningham {ZooJ. Soc. London Proc.. 1919, /-//, pp. 
173-202, pi. 1). — ^The author lists the characteristics of about 150 offspring in 
generations Fa to F« of a Jungle Fowl S X Silky 9 cross, recording for each 
individual the color of plumage and skin, and the character or development of 
the plumage, comb, crest, fifth toe, and toe feathering. Except in the case 
of plumage col<»r, the disctisslon adds little to the conclusions drawn in a pre- 
vious paper * dealing with the Ft and F». 

In the early generations the significance of traces of yellowish pigment on 
the recessive ** white” chicks wa.s not appreciated, and many of these, par- 
ticularly as it happened the females, were discfarded before the juvenile molt. 
Later it became apparent that most, if not all, such birds wdien adult develop 
the pile iwittern, i. e., show white only on those parts of tJbe body — the breast 
<in the case of males), back, tail, flights, etc. — which are black in Black-breasted 
Bed varieties. The cocks have diffuse yellow color elsewhere, but In the hens 
the color tends to be reddish brown. Evidence from tlie exi>crience of fanciers 
Is cited to show that the pattern of the Pile variety of the English Game is 
dominant to that of the Black-breasted Bed Game. 

Broodiness in domestic fowl. — Data concerning its inheritance in the 
Bhode Island Red breed, H. D. Goodaus, U. Sanhoen, and D. White {Masm- 
cMsetts Sta. Pul. 199 {1920), pp. 95-116, figs. 4). — study of the records of 
broodiness in the pulh't year of the Bhode Island Bed flock at the station 
showed that the hypothesis of a single dominant factor for broodlnoss is not 
tenable. The ob.serve<l ratios are very close to expectation, however, when 
It is assumed that two factors (designated A and C) must both be present if 
broodiiiess is exhibited. One exceptional case Is explained by assuming a 
dominant modifying factor (designated N) that inhibits broodiness. There are 
thus genetically at least four types of nonhroodiness and only one type of 
broodiness. It Is suggested that birds showing only a slight tendency to 
broodlness belong in the same class as the nonbroody birds, since about the 
proportion of broody offspring are produced by each class. The de- 
termination of broodiness is ct)mpllcated by the fact that birds which are not 
broody during the imliet year may become broody in the second or third year. 

It was found possible to reduce the amount of broodiness considerably by 
selection. In the season of 1912-18 before selection began the average hen was 
broody 3.88 times a year, while In 1917-18 the average was only 0.86. A study 
of the correlations between broodiness and egg laying indicated that pullets that 
are very broody tend to lay relatively few eggs between broody periods. Birds 
which laid most heavily had short broody periods. 

Factors which influence winter egg production, B. F. Katjpp (Poultry 
Item, 22 {1920), No. 5. pp. 5, 6, fig. J).— The author cites data collected at the 
North Carolin Experiment Station showing (1) that winter egg records of 
Single Comb Bhode Island Bed pullets were improved by artificial lighting, 
and (2) that a ”hot supper” (shredded mangels, cabbage, etc., plus the regfl- 

Soc. London Proc., 19X2, II, pp. 241-259.' 
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lation mash) daily at 4 p. m. front November 1 to March 31 was not definitely 
superior to the standard dry mash. 

How to hatch more and better chicks, K. TI. Wkne {New Jerney Stas*, 
Hints to Poultrymen, 9 il92i). No. 5, pp. i, fig. 1). — Suggestions for the man- 
agement of incubators* 

KITect of moisture on hatching {Oregon Sta. Rpt, 1919-20, pp. 26, 37). — 
The humidity in incubators was studied by means of the wct-l)ulb thermometer. 
When the thermometer registered 88'' the hutch was about 30 per cent greater 
than at 85*^ and the chicks were al.so heavier. The embryo utilized more of the 
lime from the shell when the huimdity was high. 

Poultry keeping in Porto Rico, II. O. IIendricksen {Porto Rico Dept. Ayr* 
Sta. Circ. 19 {1921), pp. 22, figs. 14). — This is muiiily a description of the im- 
proved breeds of poultry that are considered suitable for Porto Rico and sug- 
gestions as to the management of the flock. 

JSgg and live poultry markets before and after the war, B. F. Ivaupp 
{Poultry Item, 2S {1920), No. 2, pp. 6, 7, figs. J ). — CMiarls are i>resented showing 
the monthly prices of eggs and broilers in Nortli Carolina during 1915 and 
1919. 

DAIEY FARMING— BAIEYINa. 

[Feeding experiments with dairy cattle at the Oregon Kxperiment Sta- 
tion] {07'egon Sta. Rpt. 1919-20, pp. 22-2k). — Several feeding experiments with 
cows and heifers are mentioned briefly. 

In a comparison of silages it was found tlmt a sinldon change from oat-and- 
votch silage or corn silage to sunflower silage threw the cows off feed, ami 
the sunflower silage was not consumed as readily as the others. In two experi- 
ments with cows, mill run (bran and shorts) was compared witli barley, and 
cottonseed rnenl was compared with coconut meal, but marked differences in 
feeding value between the materials compared wer4‘ not discovered. 

In a study of winter rations for growing heifers it was found that a ration 
of wheat straw am! molasses plus limited amounts of mill run and coconut 
menl produce<l satisfactory growth and w'as much ch<‘npcr than clover bay. 
Heifers fed 0 lbs. of clover bay per day and unlimited amounts of sunflow’or 
or corn .silage made an average daily increase of 0.133 cm. in iicight at withers 
and a daily gain in weiglifc ranging from 0.25 to 0.7 lb. per lu'ad. 

The efficiency of milk substitutes in calf feeding, G. SprTZER and R. H. 
Garb {*lour. Dairy Set.* S {1920), No. 5, pp. 815-S39, figs. 6).- This paper con- 
sists of (1) a summary in convenient form of the metabolism studies with 
calf meals reported by Caldwell (E. S. R-, 42, p. 471), giving 90-day averages'* 
for each calf, (2) a report of a similar study of Purdue calf meal, and (3) 
a more detailed account than that given in Imliana Station Bulletin 246 (E. S. 
R., 43, p. 875) of a practical feeding test of the Purdue calf meal. 

The Purdue calf meal is composed of corn meal, linse<Hl meal, beef blood, 
and steamed ground bone. The blood is added in the liquid form, and the 
whole is slowly dried at a relatively low tempera tiire (140 to 160 P.). Metab- 
olism studies of this meal were made with 2 grade Holstein calves about 2 
weeks old, which In addition to the calf meal received as much ground corn, and 
linseed meal (8:1) and chopped corn fodder as they would eat. Of the 
nitrogen ingested, 39.1 per cent w’as retained and 26.8 per cent was eliminated 
In the urine. 

In the case of Caldwell’s liquid blood ration, 24.5 per cent of the ingested 
nlttogen was retained and 45.8 per cent was excreted in the urine. The re- 
sults with the Purdue meal are considered very close to the results from 
C^dweirs milk ration, in which 42.3 per cent of the Ingested nitrogen was 
60767^—21 6 
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retained and 31.1 per cent appeared In the nrlne. In the ca«e of Oaldweira 
clover Jmy ration, 32 per cent of the nitrogen was retained and 27.3 per cent 
was recovered in the urine. 

Report on control societies and cow test associations for tlie year 
10, K, Saareim ( [Nortt^ay LandhruJcs Dept.] Landlirnks IHrckt, Ber, Tillegg 0, 
19^^ pp, 41 ), — Thi.s report consists mostly of a summary of cost accounting data 
collected on individual dairy farms In Norway. The amounts of different feeds 
and the number of feed units required to produce 100 kg. of milk are tabulated, 
as well as the feed consumption of calves to the age of 2 years. 

Grain and butter prices and butter fat production, A. J. McGuire (N. F. 
Prod, Rev, and Amcr, Creamery, SI {1U20), No. 8, pp. SW-S72 ), — The author 
cites farm prices of corn and oats during the years 1910-1919, the average prices 
paid for butter fat hy cooperative creameries in Minnesota, and the prices of 
butter extras on the New York market The creameries paying the highest 
price for butter fat were those with a large volume of business and receiving 
a high-grade of cream. 

On the formation of milk sugar in the mammary gland, P. UdiiMANN 
(Biochem, Ztsehr,, 9S (1019), No. S-4^ pp. 2S7-2S2 ). — Protocols are presen te<l of 
11 exr>erlments in which the manmiary glands were removed from cows after 
death and extracted with hot water, chloroform, etc. The changes occurring 
in the chemical and optical proi)erties of the extracts on successive days were 
observed. 

The conclusion Is drawn that the c7*gUicose supplied by the blood stream is 
generally stored for a time as an unknown interuuHllate product which acts as 
a buffer. When needed it Is reconvert'd into ^/-glucose by feruKuitatioii of an 
unknown nature, and is then transformed Into d-fruclose and d-galactose and 
eventually into lactose by the action of enzynis known to be present in the 
gland. Tests showed that the reformation of d-gluoose is not a glucosld 
hydrolysis. 

An associative study of Streptococcus lactiens and Bacillus subtilis in 
milk, M. S. Marshall (Jour. Dairy i8ei., 8 (1920), No. 5, pp. 400-41^> /?.</«• 4)< — 
From studies at the Massachusetts Experiment Station in which S. laotkms and 
B. HuhfiliH in different proportions \v('re grown together in milk, it Is con- 
clutled that the presence of B. subtilis stimulates the acid fennentati<m of 18, 
lacticus. A high concentration of B. subtilis promotes acid production in the 
earlier stages of the culture, while a relatively low concentration favors acid 
production later. 

Farmer’s manual for the production of clean milk, C. E. North (Manual 
del Agrivultor par la Producci&n de Leciie Lirnjna. New York: John Wiley <$ 
Sons, Inc., 1921, pp. X^ISS, figs. 71). — This is the Spanish edition of a volume 
previously noted (E. S. 11., 42, p, 472). 

Pasteurization of milk, TI, A. Whittaker et al. (Boston: Anier. Pub. Health 
Assoc,, 1920, pp. S2 ). — Tilts report of the committee on milk supply of the Sani- 
tary Engineering Section of the American Public Hcaltli Association deals with 
the present status of pasteurization, its effect on the composition of milk, and 
tlie operation, control and official supervision of pasteurizing plants. The dis- 
cussions of the mechanical construction of the plants and the bacteriological con- 
trol of pasteurization are particularly full. 

Experiments by two members of the committee, H. D. Pease and S. M. 
Heullngs, are reported briefly. They inoculated milk with large numbers of 
pathogenic organisms, particularly Bacillus typhosus, B. diphtherw, and M* 
tuberculosis, and then pasteurized it. None of the pathogenic organisms sur- 
vived heating to 141® F. and holding for 30 minutes, but some of the B.^coH 
occurring in the raw milk were still aUve, and it is concluded that the M, coU 
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determination ia a tlsefal Index of the efficiency of paBtemlzatlon* The com- 
mittee considers the holding system the only safe system of pasteurization, the 
temperature to be not lower than 145® for at least 30 minutes. 

It Is stated that there are about 4,200 pasteurization plants in operation In 
the United States and Canada, and that very few of these installations are 
controlled from a public health standpoint The wide diversity in the legal 
meaning of " pasteurized milk ** in different localities is deplored, 

A modified Babcock method for determining fat in butter, N. W. Hep- 
nuRN {New York Cornell Mem, 37 pp. fi&9-^90 ). — ^This is a com- 

parison between two types of Babcock bottles for determining the fat in butter, 
a 9-in, bottle designed to hold a 9-gm. sample and a 0-in. bottle for a 6-gm. 
sample. In the former the graduations on the neck extended over 139 mm. and 
the neck was 9.07 mm. thick. In the latter the graduated part of the neck 
was 93.5 mm. long and the diameter was 9.04 mm. 

Parallel determinations of the fat in 124 samples of butter by means of the 
Official method and the two bottles are tabulated. The accuracy was judged 
by determining tlie correlation between the readings on the bottles and the 
results of the Official analysis. The 0-in. bottle proved slightly more accurate 
than the 9 in., but the differences were so small and both came so close to 
the determinations by the Official method that the difference is not considered 
important. The use of the 9-in. bottle Is recommended because of the greater 
case in manipulation. 

A bacteriological and biochemical study of experimental butters, 0. W, 
Bkown, L. :M. Smith, nml G. L, A. BuEHUi {Jour. Dairy Sd.y S {1920), No, 5, 
pp. 375-^05). — ^Thls is a report of an experiment conducted at the Michigan 
Experiment Station In 1909~10, 

A total of 3,954 lbs. of cream received the same day was divided Into 4 
(MliiHl lota treat as follows: (1) Churned at once, (2) pasteurized ond churned 
immediately after cooling, (3) ripened with starter over night and churned « 
raw, and (4) pasteurized, ripened with starter over night, and then churned. 
Each of these lots was divided into 10 sublots, 2 of which were churned normally 
as controls, 2 had the second wash water acidified with lactic acid, 2 had 
powdered casein worked into the butter, 2 had fishy butter worked in* and 2 
had iK)wdered boric acid w'orked in. At various intervals during storage samidos 
were withdrawn for analysis as to moisture, salt, lactose, nitrogen, and acidity, 
and for determinations of the bacterial count and the kinds of organisms 
present 

The raw cream butters quickly developed an “ old cream *’ flavor which waPj*'-* 
later followed by a fishy flavor, and a tallowy flavor was also frequently de- 
veloped. Metallic and acrid flavors developed frequently in the butters from 
ripened pasteurized cream. The stored butters showed a slow gradual decrease 
in (he amount of lactose present and a gradual increase in the acidity, althougli 
the two changes were not inversely proportional to each other, q’he pasteu- 
rized cream butters contained about twice as much nitrogen as the raw cream 
butter. 

The bacteriological studies revealed relatively high counts in butters over a 
year old. The lactic acid bacteria were found to be still noticeable after 275 
days’ storage, and in one case they were found after 420 days’ storage. The 
lactic acid bacteria were gradually replaced by a more miscellaneous flora, 
among which the predominating tyi^es were a species of OTdiiim, a liquefying 
yeast, and a noaliquefylng yeast The first two occurred only rarely in pasteu- 
rized-eream butters. 

Twelve typical organisms from the butter were studied with regard to their 
tolerance to 5 per cent salt in milk. In only one case was growth retarded. 
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No geoerol condiisions are drawn from the differences between the varlpT^ 
treated sublots, but the determinations made on each are tabulated. 

Not^s on yeast and mold counts of creamery butter, 1,91.0, T. H* LtTND 
{Dairynwn's Asaocs. Ontario Ann. Rpta., 1919, pp. 90-^4 ). — Continuing the work 
already noted (K. S. 11., 42, p. 674), the author rei^orts counts of yeasts, O'iMum 
laotis, and Penicillium on 95 samples of butter from 10 creameries. The Oidium 
and yeast countKS were high in butter from the 2 creanieries where the cream was 
not pasteurized, and samples from one of these creameries contained numerous 
Penicillium colonies. Pasteurization as practiced in some of the other plants 
was either not effective lu reducing the yeast counts or else recontamlnatlon 
occurred. 

yeasts and molds in ^pasteurized cream butter, T. H. Lund (N. T. Prod. 
Rev. and Amer, Creamf^ry, 51 (1921), No, 11, pp, 510, 5ii).— Counts of yeasts 
and molds in samples of butter entered In the 1020 Dominion scoring contest 
and in samples of butter from Ontario creameries in Uie summer of 1920 are 
reported. 

The Storch test indicated that each of tlie samples had been pasteurized. 
I..ess than 10 colonies of Otdimi lactis per cubic centimeter were found on 63.5 
per cent of the Dominion and 70 per cent of the Ontario lots. The yeast counts 
were high, particularly in the contest lots, where nearly 70 ix?r cent contained 
over 5,000 i^er cubic centimeter. The yeast counts are attributed largely to re- 
contaminatiou in the churn, ‘‘the most insanitary piece of apparatus found re- 
maining in a modern creamery.” 

Pure culture starter. — Its use in cheesemaking, J. M. Siiebhan (N, Y. 
Prod, Rev, and Amer, Creamery, 51 (1921), No, 18, pp, 860, 882 ). — ^In this ad- 
dress the speuk(*r discussed the practical results of recent w^ork of the Dairy 
Division of the U. B. Department of Agriculture in making Swiss cheese by the 
use of Bacillus hulgaricus starter and u culture of an organism that produces 
the characteristic holes. Rennet extract and md homemade rennet is to be used 
with these cultures. 

Improved methods of manufacturing Swiss cheese, C. M. Gbrk (Butter, 
Cheese, and Egg Jour., 12 (1921), No. 7, pp, 26-^0, 32 ). — This addri^s covers the 
same ground as tliat of Sherman noted above. 

VETEEINAET MEDICINE. 

[Report of the] department of veterinary medicine (Oregon fita. Rpt. 
1919-20, pp. 27-SO ). — This is a brief statement of work conducted during the 
^'tTscal years 1919 and 1920, whicli was centered ou diseases of cuttle, mainly 
Infectious abortion. 

The abortion investigations have led to the conclusions that infected milk may 
l>e fed to young heifers with very little danger of their becoming infected, that 
there is very little danger of spreading the disease through breeding negative 
females to negative bulls which have served positive females, or in spreading 
the disease through pen exposure of unbred heifers, and that the common and 
most serious method of spread of the disease is through pen exi)osure of preg- 
nant animals. Investigations of sterility in breeding cattle, of vaginitis and 
balanitis, and of miscellaneous work are also briefly notetl. 

The narrow-leaved milkweed (Ascleptas mexicana) and the broad-leaved 
or showy milkweed (A. speciosa), plants poisonous to live stock in Nev- 
ada, C. E. PnEMXNo, N. F. Peterson, et au. (Nevada Bta. Bui, 99 (1920), pp. S2, 
fig^. 10 ). — ^This is a report of feeding tests and observations which have shown 
that A. mexicana and A. Bpeoioaa, both of w^high occur commonly in Nevada, ate 
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poisonous to sheep and cattle, and that the heart-leaved milkweed (A. cordi- 
folia) ahd the prostrate milkweed (A. crpptoceras) are not poisonous enough or 
common enough to be dangerous on the range or in pastures in Nevada. 

Tlie symptoms of poisoning in sheep caused by A, mexicana, which is by far the 
most important of the two species, occur about five to seven hours after arti- 
ficial or natural feeding of the leaves or the whole plant. Five oz. of the dried 
plant appeared to be the minimum quantity producing symptoms of poisoning in 
sheep. Three lbs. of the dried leaves appeared to be the minimum quantity 
producing toxic symptoms in a 250-lb. calf, with subsequent recovery. 

The first noticeable symptoms in either cattle or sheep poisoned by the narrow- 
leaved milkweed are general depression, refusal to eat, and unsteady, wobbly 
gait “ Tile unsteady gait Is due to partial paralysis of the hind limbs. Occa- 
sionally the paralysis is confined to only one limb. This causes an incoordina- 
tion In movement, and the animal sways from side to side. Marked muscular 
trembling is sometimes observcnl, and in a few hours the animal lies <lown, re- 
fusing to arise. During the period of recumbency tetanic spasms (rigid exten- 
tlon) of the limbs occur at intervals of two or three minutes. There is no per- 
ceptible elevation of lemporature. The pulse rate increases with the duration 
of the attack and shortly before death may attain the rate of 180 per minute, 
becoming very thready. Breathing Is labored and rapid. The head is extended 
backward and quite rigid. The attack may persist for 24 hours, and immedi- 
ately before death the animal lies in a semicomatose state. In case affected 
animals recover, the gait is unsteady for two or three days. In some cases inco- 
ordinate movements of the hind limbs persist as long os one weede after the other 
symptoms have disappeared. 

** Animals poisoned by the broad-leaved or showy milkweed stop eating, 
grow dull, and He down; the breathing is irregular, dlfficniU. and grunting. 
Ther€» are no spasms. The breathing bec'-omes more difficult, and the animals 
die quietly.” The post-mortem lesions are reported upon. An examination 
made of a portion of the narrow-leaved milkweed material used in the feed- ^ 
ing expt'rlments gave results which were in .some ways similar to those which 
have been rcporte<l for A. f/alioides (E. S. R., 43, p. 470). A small quantity 
of the plant was extracted successively with solvents, and the amounts ex- 
tracted by each were as follows; Benzol 10.55 per cent, ether 0.04, chloroform 
0.7, ethyl acetate 2.08, and alcohol 0.40 per etmt Residues from these extrac- 
tions administered to guinea pigs by mouth, in amounts corresponding in each 
case to 5 gm. of the dry plant, all appeared to he nontoxic, excKTt the benzol 
extract Tests with the general alkaloldal reagents indicated the presence 
of alkaloids. 

“ It is a costly and difficult matter to get rid of the narrow-leaved milkweed 
on even a small piece of ground. If a hit of the underground stem is left In 
the soil, It will soon produce a new plant. Both of our poisonous milkweeds 
have BO unpleasant a flavor that neither sheep nor cattle will eat them, except 
when they are very hungry and there is practically nothing else in tlie field 
for them to eat Poisoning may be prevented by keeping hungry animals and 
animals in poor condition away from milkweed patches, and by stocking pas- 
tures lightly enough to keep the animals constantly provided with other food.” 

The life histories of Dlctyocaulus fllaria (Rud.) and D. viviparus 
(Bloch), R. Daotney (Jour. Compar, Path, and Ther., 9S (J^O), 2Vo. pp. 

figs. Jfg').— This is a report of work carried on at the laboratories of the 
Zoological Division of the Bureau of Animal Industry, U. S. Department of 
Agriculture. It includes a bibliography of 44 titles. The results have been 
summarissed as follows : 



876 statioh k&cokd. 

“Under suitable c<mditions, the eggs of D. filaria and D. vivifKirm hatch 
and liberate embryos which do not feed or grow, but undergo a molt in the 
course of 1 or 2 days, retaining the old cuticle. A second molt occurs in from 
12 to 48 hours after the hrst molt The larvse retain the skin of both molts. 
Completion of the first molt (i. e., casting of the first cuticle) occurs 12 to 48 
hours after the second molt. The larva retain the cuticle of the second molt. 
The final-stage larvae, 1. e., those which have completed the first molt, migrate 
under favorable conditions of temperature and moisture to upright objects, 
such as the walls of Jars, blades of grass, etc. The finahstage larvae possess a 
high degree of resistance to cold and to drying. Tliey are unable, however, to 
withstand extreme desiccation. 

•* Sheep may be infected with 1>. fUaria by feeding final-stage larvae. The 
larvae in all probability travel from the alimentary tract to the lungs by way 
of the blood stream. The worms attain maturity about 6 weeks from the time 
of inf(*ction. This would seem most probably to be the natural method of In- 
fection. Probably infection of cattle with D. intHparus takes place in a man- 
ner essentially similar to that of sheep with D. filaria. Final-stage larvaj of 
J), fllaria do not appear to be able to penetrate the unbroken skin.’' 

Physico-chemical considerations in regard to agglutination, infection^ 
and immuunity, A. von Szknt-Gyobgyi {Zt8chr» Imtrmnitatsf, w. Expi, Ther,, 
/, OHfir., SO No. 2, pp. HJhi58 ). — ^The author classifies pathogenic micro- 

organisms into two groups, depending upon whether they remain in su8i>en- 
slon in a fluid medium and on growing tend to form a uiiifomi turl)idity, or 
whether they have a tendency to flocculate. The agglutination reaction is 
sti’ong in the first group and weak in the second. The organisms in the first 
group are those causing septic and acute forms of disease with subsequent 
lasting immunity, while those of the second group are concerned with local 
disease processes and lack of immunity. Among those mentioned as lllus- 
tratlve of the first group are the typhoid and paratyphoid bacilli, BaoiUm 
avisepticuSf B. hipolaris septicuSf and Vibrio cholerw, and of the latter B. 
anthrads, B, pestis and B. mallei. 

Vaccination of animals with killed bacteria, O. Bujwid {Centbl. Bakt. 
£ctc.], J. Abt.y Orig,, 82 {1918) ^ No, PP* S08S11), — ^The author reports suc- 
cessful results in the vaccination of white mice against anthrax, swine erysip- 
elas, and fowl cholera with killed bacteria, and also in the vaccination of swine 
against the first two diseases and fowls against fowl cholera by their respective 
vaccines standardized through the mouse experiments. 

A methixl is described for determining tlie number of microorganisms in a 
^gjyen weight of the living culture. As determined in this way 1 mg. of staphy- 
lococci contained from 100 to 200 million organisms, and the same weight of 
typhoid and anthrax bacilli 50 to 100 million and 1 to 10 million, respectively. 
The minimal lethal dose for white mice was found to be 0.00001 mg. of anthrax 
culture containing from 4 to 10 organi.sms, and 0.0000001 mg. of fowl cholera 
bacilli furnishing from 2 to 4 organisms. 

The use of a separator for serum production, G. Buggb {Berlin. Tierdrztl. 
Wchnsvkr.t S6 {1920), No. 46, pp, 643, 544 )- — ^The author recommends the use of 
a centrifuge for tlie rapid separation of blood serum for use in immunization 
work. 

The disseminatton of anthrax infection throujgh industrial sourccis, A. 
Bichhobn and A. L. Edmunds {Jour. Amer, Vet, Med, A8»oc„ $8 {1920), No, ?, 
pp, 278-^288).— The drainage water from tanneries handling foreign hides con- 
stitutes a source of danger for polluting streams with anthrax infection. Xh 
at least two instances in the past five years new anthrax districts have be^ 
created by such tanneries in the United States and Canada. 
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** Bitber Fedeml or State authorities abould be empowered to compel tannery 
owners to adopt such means as will prevent the contamination of streams with 
anthrax infection. The soaking of the hides by either the Seymour- Jones or 
Schattenfroh methods will effectively control the anthrax infection in hides. 
These methods, however, are only effective if consistently carried out. If the 
soaking in disinfectants Is not practiced, the elimination of the solid matters 
from the drainage winter should he insisted upon. This may be accomplished 
by tlie installation of revolving screens and settling tanks. The effec'tlve opera- 
tion of the screen and settling tanks should be periodically controlled. 

“Where no precautions are taken to guard against continuous pollution of Uie 
drainage water, and where animals have a<*c(‘s.s to the streams in which such 
drainage water flows, they should be vaccinated not only in the routine manner 
but also periodically revaccinated In order to confer uiwm them the maximum 
of immunity. Even if tlie necessary precrautions arc tiilnm by the binneries, the 
animals which have access to tiie land previously known to have been infected 
by tannerie.s should he regularly vaccinated. In case of the development of 
anthrax in such districts tlie outbreaks should be controlled by the usual 
approved sanitary ineasimis.” 

The control of anthrax in the Canal Zone, W. J. Taylob {Jour, Anter, Vet, 
Med, Assoc,, 58 (1920), No, 3, pp, 275-277 ). — This is a brief discussion relative 
to the control of anthrax, which is introduced with animals imiiorted from 
Colombia for l)eef. 

Cutaneous vaccination against anthrax, A. Besbedka {Compt, Rend. 8oc. 
BUJ. IBariAr], 83 {1020), No. IS, pp. 769, 770 ). — ^The author states that on rub- 
bing the shaved skin of a guinea pig with anthrax vaccine No. 1 a local inllam- 
matory rea<'tion is produced wdiich lusts from four to six days. Subsequent 
treatment with the second vaccine causes no irritation. That immunity is 
acquired Is shown by the fact that no reaction follows the subcutaneous inocula- 
tion of virus. If tlie animal is given a cutaneous application of the second 
vaccine without the first, death always ensues. 

Rabbits can also be immunized cutaneously. ’ 

The treatment of foot-and-mouth disease with blood and serum, G. 
Buogb {Milchw, Zenihl., JfO {1920), No, 21, pp, 290-^92 ). — ^This is a reprint with 
comments of a leaflet of directions issued by the German Ministry .of Agri- 
culture on September 4, 1020, for the prophylactic and preventive treatment of 
foot-and-rnoulh disease. These directions include the methods of obtaining the 
immune blood and serum from animals cured of tlie disease, the dosage for 
various animals, and raethod.s of inocuhitiori. 

For full-grown cattle a dose of from 100 to 400 ec. of blood is recommended*^ 
depending on the w^eight and condition of tlie animal. Sick animals should be 
given larger dos<*s than healthy. For calves, sheep, swine, and goats from 
50 to 100 cc. is recommended. The dose of .serum should generally be about 
half that of the blood. The author is of the opinion that smaller doses of blood 
or serum than those recommended above are sufficleat. 

Attention Is called to the necessity of painstaking care In the preparation and 
use of the vaccine and in selection of suitable animals for the preparation 
of the blood and serum. 

Vaccination with liOefBer’s foot-and-mouth disease serum, Himmel (Rcr- 
Hn, Tierdrztl, Wchnsvhr., 36 (1920), No, 4^, pp, 541-646 ), — Data are given of the 
losses In the first 24 hours and in the following 14 days after vaccination of 
cattle, calves, swine, goats, and sheep for foot-and-mouth disease. The much 
higher percentage loss in the first 24 hours is traced hi the severity of the disease 
In those particular cases. It Is recommended that the serum be given as early 
as possible In the disease. 
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A new treatment lor foot-and-mouth disease bjr means of nonspeelAe 
immunization with **Aolan,” Thun (Berlin. TierUrzth Wehnschr,, $$ 

Ufo. S7, p. 4SB ). — ^The author claims to have obtained good results in the treat- 
ment of foot-and-mouth disease in cattle and swine with a commercial milk 
protein solution called ^*Aolan.” The treatment consists In the intramuscular 
injection of various amounts of the material (200 cc* for cattle and 10 or 25 cc. 
for young pigs), A single injection has in general been foimd sufficient to pro- 
duce prompt amelioration of symptoms. 

Studies in infectious abortion (Michigan Sta, Tech. Bui. 49 (1920), pp. 
fign. 4).— This publication contains the reports of four studies on infectious 
abortion as follows : 

I. On the presence of Bacterium abortus in the deeper layers of the mucous 
membrane of the nongravid uteri, H. J. Stafaeth (pp. 3-6). — To throw more 
light on the question of the persistence of B. abortus in the genital tract, the 
uteri of 6 cows with histories of abortion and from herds badly infected with 
abortion disease were examined by the author and K. T. Hallnian for the pres- 
ence of the organism by direct cultural studies and animal Inoculation. The 
findings were entirely negative as regards the organism in question. The 
author concludes that while the cases examined were few in number, the re- 
sults obtained may be considered as additional evidence that B. abot^us does 
not persist indefinitely in the genital tract and does not penetrate Into the 
deeper layers of the mucous membrane and remain there as a latent Infection. 

n. A few notes on the isolation and cuUivafim of B. abortus, with special 
refei'ence to liver and spleen media, H. J. Stafseth (pp. 7-11). — ^The substitu- 
tion of liver or spleen for the beef of the ordinary bet'f agar has l>een found 
to give a medium in which growth of B. abortus is much more rapid than on 
ordinary beef agar. The spleen medium was further improved by tiie addition 
of 1 per cent starch or 1 per cent dextrose, or both, while the liver agar did 
not -require the addition of carbohydrate. The use of an anaerobic Jar as a 
container of the culture tubes was found to he more efficient and convenient 
than sealing the Individual tulH*s with scaling wax. 

III. On the possihility of differentiating between infected and immune ani- 
mals in infectious abortion, H, J. Stafseth (pp. 12-24). — Evidence is presented 
from gdinea pig studie.s that the Intradermal tost may be used to detect In- 
fection with B. abortus in connection with compi<*mont fixation and agglutina- 
tion tests to differentiate between infection and Immunity. The abortin used in 
the laboratory tests consisted of a suspension of living organisms in physio- 
logical salt solution as prei)ared by Reiclud and Harkins (E. S. R., 37, p. 276). 
-iWiiie guinea pigs which had been given intraperitoneal injections of live cul- 
tures of B. abortus reacted positively to complement fixation, agglutination, 
and intradermal tests 8, 16, 24, and 32 days after injection. The same number 
of animals previously injected with a suspension of killed cultures at 5-day 
intervals developed positive reactions to complement fixation and agglutination 
tests, but not to the intradermal test. Animals previously infected with Ba- 
cillus typhosus and B. tuberculosis gave negative intradermal tests. 

Treatment with dead cultures of Bacterium abortus, whether administered 
before or after infection, did not affect the intradermal reaction nor protect 
guinea pigs against Infection with B. abortus. Male animals plat'ed In cages 
W'ith Infected females developed positive reactions to all tests employed, show- 
ing that Infected guinea pigs must discharge the organism. 

It is reported in conclusion that similar intradermal tests on cattle indicate 
that the test may be employed as a means of detecting animals which harbor 
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live abortion organisms in tbelr bodies, but that the work on cattle has not pro- 
gressed sufficiently to warrant any definite conclusion. 

IV. The isolation of B, abortus from mdlk^ I. F, Huddleson (pp. 26-30). — 
The medium found most successful for the isolation of B» abortus from milk 
is liver infusion agar in which is incorporated sufficient gentian violet to give 
the dye a final dilution of 3 : 10,000. The medium is adjusted to an H-ion con- 
centration of between pH =6.6 and 6.4 by the colorimetric method, using brorn- 
thyraol blue as indicator. The medium should be prepared without excessive 
heating and filtered througli glass wool instead of cotton or paper. 

In the work reported, the samples of milk were collected in sterile test tubes 
after discarding the first milk and about 10 cc. of each sample <*entrlfugalized 
for 2 hours at 2,000 revolutions per minute. About 0.1 cc. of the sediment was 
withdrawn from the bottom of etich tube by means of a capillary pipette and 
platcHl evenly on the solidified gentian violet agar plates. Th(» plates were 
then incubated for about 4 days in a closed chamber in wdiich 10 per cent of 
tiK‘ air had been displaced by GO, gas. 

The milk tested included samples from eacli of the four quarters of 12 cows, 
half of which had never aborted, while the remainder all had histories of 
abortion. The bacteriological examinations were In each instance controlled 
by inoculating guinea pigs intra-abdomlnally with 5 cc. of whole milk from 
each sample, killing the animal after 8 or 10 weeks, and examining the spleen 
and liver culturally for the organism. 

The milk from the 6 cows which had never aborted gave negative tests with 
both the methods employed. The tests were negative for one of the other ani- 
mals and positive in oik* or more quarters for the other 5, the positive results 
with both methods agreeing in every case. 

The cultural method, which is said to have been employed with success in 
isolating B. abortus from the stomach contents of aborted fetuses and from the 
fetal membranes and uterine exudate of cows which had aborted, is recom- 
mended in preference to the animal- inoculation method, particularly in that , 
It requires only 4 days iustejid of at least 8 weeks, as in the latter method. 

Studies in infectious abortion, I, F. Huddleson {Jour. Anier. Vet. Med. 
Assoc., 58 {1921), No. 5, pp. 524-531 ). — brief discussion is given of work at 
the Michigan Experiment Station on the Immunization of noupregnant cows 
and heifers against infectious abortion caused by Bacierium abortus and on 
the isolation and cultivation of B. abortus, the latter problem being discussed 
more fully in the publication noted above. In the first study the 3 types of 
vaccine usimI, which were administered subcut aneonsly, were (1) 20 cc. (100 
billion) of living abortion bacilli in sterile physiological salt solution; (2) 
cc, (50 billion) of killed organisms in 0.5 per cent phenol salt solution, followed 
after 7 days by 20 cc. (100 billion) of living organisms; and (8) 3 doses at 
7-day intervals of 5 cc. (10 billion) and 10 cc. (50 billion) of a suspension of 
killed, and 20 cc, (100 billion) of living bacilli. 

Data obtained on 2 herds of cattle with the use of these 3 vaccines, to be 
presented in (ietail In a later publication, “ apparently Indicate a decrease in the 
abortion and sterility rate of the treated animals and a marked increase in the 
breeding efficiency of the treated over the untreated animals.** It is also noted 
that the calves born of the treated animals gave negative reactions to the sero- 
logical tests at birth and have not been affected with white scours or other 
diseases attributed to B. abortus. 

ImmualzAtion of cattle against contagions abortion, A. Gmindeb (Berlin. 
TierUrztl, Wchnschr,, 35 {19X9), No. 20, pp. 163-166). --This is a discussion of 
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the value of Immunization of cattle against contagious abortion, based upon 
the results obtained with different metliods over a period of several years. 
Data obtained with 1,890 animals In 45 herds are summarized as follows: 

Subsequent to the vaccination of 370 pregnant and noupregnant animals witli 
killed cultures of mixed abortion bacilli, repeated at an interval of from 4 to 8 
weeks, 69 abortions occurred. Of 110 pregnant animals vaccinated first with 
killed bacilli and then with killed bacilli plus immune serum, 20 later aborted. 
Of 220 nonpregnant animals vaccinated once with living bacilli and allowed to 
breed 8 weeks later, 15 casijs of abortion followed. The vaccination of 81 ani- 
mals with living abortus cultures plus immune serum in th% second or third 
month of pregnancy was followed by 6 abortions. In all, out of 781 vaccinated 
animals 110 abortions occurred, while in 009 nonvacclnaled controls there 
were 128 abortions. 

In interpreting these results the author emphasizes the greater value at 
present of the use of living cultures, while pointing out certain disadvantages 
in the method, such as the possibility of introducing living bacilli into the milk ^ 
of the treated animals. It is suggested that with certain Improvements in 
the technique of preparing vaccines from killed bacilli, such as the use of older 
cultures and liiglicr temperatures, better results may be obtained with this 
method. 

The Bang system for reacting cattle at the Lincoln Agricultural School, 
Lincolndale, N. Y., M. E. Bucjojby (Y. Y. State Dept Farms and Markets, 
Agr, But 128 (1920), pp. 58-^2, pt i). — ^This is a report of a successful experi- 
ment in the use of the Bang system of separating tuberculin-reacting cows and 
using them for bretKiing purposes, the cahes being separated from their motli- 
ers immediately after birth and fed on pasteurized milk or fresh milk from 
uonreacting cows. During the three years in which the experiment ran, 111 
head of young stock were raised, none of which reacted pimltively to the tuber- 
culin test. 

It is pointed out that while it is impracticable for most farmers to keep two 
separate herds, it might be possible to maintain certain farms where the react- 
ing cows could be segregated and the calves returned to tlieir owners under 
regulated conditions. 

Strongylosis (Ostertagia) in cattle, J. E. Ackebt and W. E. Muldoon 
(Jour, Amer, Vet, Med, Assoc,, 58 (1920), No. 2, pp. 138-146, figs. 5), — ^“An out- 
break of strongylosis due to O. ostertagi occurred at Manhattan Kans., in 
March, 1920. Forty steers were visibly jeffect€*d, 12 seriously, and 9 died. The 
most obvious symptoms were extreme emaciation, anemia, and edema in the 
, submaxillary region, and, in advanced cases, profuse diarrhea. 

“The parasites are small, yellowish-white, hair-like nematodes, about one- 
third of an inch in length. They cause the formation of nodules on the aboma- 
sum walls, in which they develop, and which eventually result in erosions of 
the mucous membrane. The life history is not completely known, but It Is 
probable tlmt infection is direct, the eggs or larva gaining entrance in food or 
water or by the host licking itself. The parasites are bloodsuckers. 

“Treatment is difficult and uncertain. All recorded outbreaks due to this 
parasite have been among calves or yearlings. This report is the first record 
of such an outbreak In Kansas and the second in the United States. Strongy- 
losis outbreaks due to O, ostertagi have been reported from Germany, the 
United States, England, Argentina, and New Zealand.” 

Diseases of sheep, B. A, Gallagher (U, S. Dept Agr., Fanners^ But USS 
(1921), pp, 39, figs. 8). — ^This is a popular summary of Information on the dis- 
eases to which sheep are subject. 
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Biphtberia bacilli in the horee« F. 0. Minutt (Jour, Compar, Path, cmd 
Tker,, SS (1920), No. 4, pp, 267-298^ flg». 4).— “Bacilli proved to be identical 
with human diphtheria bacilli have been isolated from II horses and 1 mule, 
all of which animals, with the exception of 2, presented on the limbs lesions 
that were described as simulating those of ulcerative lymphangitis. Of the 
two exceptions, 1 animal showed cutaneous lesions somewhat resembling those 
of acne, and the other was a case of suppuration of a nasal sinus in which 
treatment by trephining had been tried without success. Of the 12 strains 
isolated, 5 proved to be toxic and the remainder exhibited no evidence of 
toxicity-** 

Observations regarding pathological conditions in fowls, B. F. Kaitpp 
(Jmr. Compar. Path, and Ther., 33 (1920), No. 4. PP- 294-307, figs, id).— This is 
a report of miscellaneous observations of diseases in fowls made in the past 
few years at the North Carolina Experiment Station. They relate respectively 
to hepatitis, nephritis, and splenitis in a duck; the depluming louse of the fowl, 
JApeurus variabiUn; curvature of the spine In young fowls; purulent peri- 
carditis with secondary changes in a fowd; Inflammation of the shell gland; 
weakness of the musculature of the walls of the oviduct of the hen ; open joint 
in a cockerel ; arthritis terminating in ostitis of the femoro-tibial point of a 
cock; eroatoHis of the hock joint simulating spavin of the horse; tumefied 
ova in the lien ; hiematoma of the ovary of a hen ; and productive inflammation 
of the soft structures of the sluink accompanied by nephritis in a cock, 

A study of cloud tis in the domestic fowl (so-called “ vent gleet , S. A. 
(loLi>Bi3G and J. r. Benson (ComeU Yet., It (1921), No, 1, pp. 41-32). — ^“Vent 
gleet was not transmitteii from a diseased fowd to a healthy fowl when placed 
in the same coop for 23 days. It was not produced by rubbing diseased tissues 
into the normal cloaca, the scarified cloaca, or the scarified cloaca treated with 
acetic acid. Feeding of the diseased tissue to fowls failed to produce the 
disease. 

** The etiology of vent gleet was not determined. It seem.s possible that the 
agents cmpIoycHl in the experiments would produce the condition, if the irrl- ' 
l.ation was long continued us occurs under natural envirt>nment. Ulcerative 
cloacitis was accompanied by uremic poisoning in at least four out of nine cases 
studied. 

“ The best results in treatment were obtained w^hen there was an ulceration 
of the proctodflBum with <lermatitls. A case wdiere ulceration was accompanied 
by abundant granulation tissue did not yield to treatment 

“ The term ulcerative cloacitis should be substituted for the vague term vent 
gleet because of the confusion of a number of diseases in wdiich the term* is ^ 
used,’* 

The diagnosis, therapeutics, and prophylaxis of chicken pox (contagious 
epithelioma) of fowls, J. It Beach (Jour, Afner, Vet Med, Assoc., 38 (1920), 
No, S, pp. 301-312), — “As they exist in California, there does not appear to be 
any etlologU»al relationship betw^een chicken pox and those patliological con- 
ditions of the nasal passages commonly designated as colds, roup, or swelled 
head. Many so-called outbreaks of roup may in reality be a disease manifested 
by symptoms very similar to roup but due to nutritional factors. There ap- 
pears to be ample evidence that chicken pox and those pathological conditions 
of the mucous membranes of the mouth and eyes commonly designated as 
canker or avian diphtheria are etiologically identical. 

“ Vaccine prepared from desiccated chicken-pox virus, while not conferring, 
In the majority of cases, complete protection against severe artificial infection, 
does not confer a considerable degree of resistance. This is shown by the 
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ittlldness of lesions produced by Inoculating vaccinated birds with virus as 
compared with those produced on nonvaceinated control birds. 

“ CJhlcfeen-pox vaccine has proved to have considerable curative value when 
used on diseased birds. Chicken-pox vaccine has proved a very effective mekns 
of promptly checking outbreaks of chicken pox and canker. The use of this 
product has become very general among poultrj^men of California. The length 
of immunity produced by chicken-pox vaccine may vary from two months to 
more than two years. For this reason the vaccine is recommended only to 
check the spread of the disease In flocks already infected. 

“ The efflcicucy of chick(m-pox vaccine is depeiaient upon the degree of viru- 
lence of the virus contained in il. Since there is considerable variation in the 
virulence of different lots of virus and there is at present no meth«»d of stand- 
ardizing the virulence of virus, there is necessarily considerable variation in 
different lots of vaccine. It is realized that the present method of preparing 
chicken-pox vaccine is very imperfect. Thxis far, however, all efforts to devise 
a better method have i)roved failures.” 

ETIEAL EKGINEEBINQ. 

Rttmmary of investigations on effect of tile drains in the lime or prairie 
section of Alabama, L. A. Jones {Alahama Col FIta. Bttl. 2H (1920)^ pp. 
iOlt — "^bis report, prepared under a cooperative agreement between the 

XT. S- Department of Agriculture and th(‘ Alabama Experiment Station, describes 
the methods of securing data and analyzes sf>me of the results obtained in an 
extensive study of the action of soil water in tiled prairie land and of run-off 
from such lands. 

The object of the studies was to determine the most satisfactory spacing and 
depth for tile drains. The soil is a typical Houston clay prairie soli. The tile 
lines were for the most part spaced 75 ft. apart and laid from ti to *M ft. deep. 
Two lines were spaced 100 ft. apart and laid 4 ft. deep. The fluctuations in 
ground water level were determined by the use. of test wells made of 4-ln. 
draintile. 

Dynamiting this soil with one-half-stick charges of 30 per cent dynamite did 
not appbar to improve drainage conditions. 

The general elevation of the soil water during the spring months In tiled land 
was from 2 to 24 ft, below the ground surface, while that in untiled land w^as 
from 1 to 2 ft. below the surface. After heavy rains the soil water in the tiled 
land was found to return to an average depth of from 2 to 2J ft. within 2 or 
► 3«days after the storm ceased, but in the untiled land the line of saturation 
remained within a foot or two of the surface for from 5 to 10 days. 

•‘Tile placed 3 to 34 ft. deep giv(>s better drainage in the Houston clay or 
prairie soils than does tile placed 2 to 24 ft. deep, because it lowers the line 
of saturation to a greater depth. However, tile lines should never be placed 
more than 6 in. into the limestone hardpan found underlying the prairie soils, 
and its distance Iwdow the surface should govern the depth of the drains where 
the hardpan Is less than 8 ft. from the surface of the ground. 

•‘ Laterals spaced 75 ft. apart and laid 3 to 84 ft. give satisfactory results In 
the flat bottom land where the black type of Houston clay is found. The 
lighter colored phases of the Houston clay do not seem to drain as rapidly as 
do the black phases, and drains spaced 60 ft. apart and laid 8 ft. deep are be- 
lieved to be advisable for the lighter tyi)es. Drains spaced 40 to 50 ft apart 
and placed 2 to 24 ft deep did not show more satisfactory results than did 
those spaced 60 ft apart and laid 3 ft. deep. The drainage obtained from tile 
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jBpfcce<| 100 ft. apart and placed 3 J to 4 ft. deep Is not satisfactory, as tlie action 
of the drains is too slow,” 

It was found that during? a dry sprin?; or summer the henoflts from under- 
draining dat or bottom lands arc greater tlian from rolling land. The main 
outlet drains in the systems studied were designed for a capacity of 1 in. of 
nin-off per 24 hours, but the run-off Investigations showed that the outlets rarely 
discharge to capacity for more than 3 or 4 hours at a time and that the dis- 
charge decreases rapidly after the rain ceases. “In designing a system of 
iinderdrainage in the p)*airie section it is believed that a run-off coefficient 
(discharging capacity) of | in. to i in. per 24 hours for the area tiled should be 
used, the coefficient depending upon the amount of watershed draining onto 
the tiled area. If there are surface inlets into the tile lines, a coefllcituit of at 
least i in. sJiould be used. There is nothing in the data collected to show that 
a coefficient of 1 in. would not provide satisfactory drainage, hut where rainfall 
is as frequent and as intense as it is in the prairie section during the winter and 
spring mouths, it s<*enis advisable to have sufficient outlet capacity.” 

Test wells placed 10 ft, apart indicated that the s^nl water curve l>etwee!i 
tile lines has tJie greatest slope near the tile, the slope gradually decreasing 
as the (lislaiice from tljc tile increases. The effect of the drains was not marked 
at a distance greater than 30 ft. 

Agricultural chemical studies of irrigation in Java, L. G. den Berger 

{LandlmtwscheUcundige OndcrzoeUingen Onitrcnt do Irrigatie op Java. Delft 
[The NetherJatKls}: J. Ifaffman, ;r., 1915, pp. X/-f-id8+4)- — ^The work of 
others bearing on the subjed is reviewed, and chemical and i^hysical studies of 
the influence of Irrigation with normal irrigation water on the soils of Java 
are reported. 

It was found that a condition of equilibrium exists between soiUs and irriga- 
tion water in regaiul to absorbable materials, such that ])art of the dissolved 
constttuenis in the water may be fixetl by the soil and i)ait of the soil con- 
stituoiits may he dissolved by the water. The compositions of the drainage 
«ncl surface ruii-off water wer(' different, which is considered to be due mainly 
to the carbon (iioxid content of the soil. I’lant growth and evaporation had 
little Influence on the eituilibrium existing between soil and irrigation *water. 

In connection with the result.s of these studies a laboratory method of ap- 
proximating the influence of irrigating a given type of soil with water of pre- 
determined composition is fi resented. By this method two samples of the soil 
are extracted with <iisUlled water and with the irrigation winter, with and 
without the injection of carbon dioxid. A comparison of the compositions of {he 
extracts with that of Ihe irrigation water is said to indicate^ the action of the * 
soil toward the dissolved constituents of the waiter. Practical applications of 
this method are described. 

The silt in irrigation water was fouml to improve the physical condition of 
most of the soils experimented with. 

Study of a spray Iriigatioii plant, Besemfeldfr and K. Mbvkk {Mitt. Deut. 
Landw. Qesell., S5 {1920), No. PP- 579^82, figs. 6).— A spray irrigation 
plant of German manufacture which is adapted for truck farms and gardens 
is described in some detail and the mechanical features diagrammatical ly 
illustrated. 

Effect of alkali water on concTCte, B. F. Erdahl {Concrete [Detroit], 17 
{1920), No. 2, pp. 1S7, 138).— A number of studies of the effects of alkali water 
on concrete are reviewed. Sj>ecial attention is drawm to analyses of concrete 
drain-tile In alkali soils, which Indicated that a liberation of lime and an 
absorpton of magnesia and sulphates had taken place. The data suggest a 



884 


EXPKaiMBOT STATION BBCOBD. 


IVotU 


physical absorption of magnaesium sulphate* and to prevent this the water- 
proofing of surfaces of concrete structures Is considered advisable. 

How to use slump test for better blocks A. J. K. OtmTis (Concrete [i>e- 
troU], 17 (19B0), No. pp. 57, 58, figs. 4).— Information Is given <m the proper 
method of making the slump test of concrete as a means of improving concrete 
block. 

Public Hoads (C. S. Dept, Agr,, Public Beads, $ (19^1), Nos. $$, pp. 40, figs, 
4 j 54, pp* 58, figs. These numbers of this periodical contain the following 
articles : 

No, SS, — Shall the State Own and Operate Its Own Portland Cement Plant? 
by H. E. Hilts; Dlfhcultiea Experienced by the States In the Matter of Rail 
Transportation, by S. B. Bradt; What the Highway Department May Expect 
in Service in 1021 from the Railroads, by A. O. Gutheim ; The Relative Service 
Value of Different Types of Rural Pavements, by A. R. Hirst ; The Analysis and 
Preparation of Estimates for Road Construction, by H. T. Kuelling; and The 
Study and Treatment of the Different Subgrades and Foundations, by C. M. 
Dpham. 

No, S4* — Researches Affecting the Design of Roads for Heavy Motor Trucks, 
by A. T. Goldbeck; Load Limitations for Primary and Secondary Roads, by 
C. J. Bennett ; Modification of Contracts to Meet Present Conditior»s. by W. R. 
Neel; Organization of a State Road Maintenance Department, by J, N. Maclrall; 
Report of Committee on Use and Care of Federal Equipment ; and Federal-aid 
Allowances — Project Statements Approved and Agreements Executed in De- 
ciembor, 1920. 

State highway construction in 1020 and 1021 {Engin, and Contract, S5 
{1951), No, 5, pp, 100--106), — Data on the work and expenditures of 29 different 
States on road construction and maintenance during 1920 are given, together 
with estimates for 1921. 

Third and fourth biennial reports of the Department of State Lands, 
Highways, and Improvements for the period ending November 30, 1020 

(Ark, Highway Vomm, Bien, Bpts„ S {1917-18), pp. 1-94; 4 {1919-20), pp, 97- 
177), — This report contains, among other things, data on the work and ex- 
penditures of the State of Arkansas on highways during the two biennial 
periods ended November 30, 1920. 

Report of the State Highway Board of Missouri for the period ending 
December 1, 1020 {Missouri Highway Bd, Bim, Rpt„ 1919-20, pp, 249, figs, 
47), — ^This report presents data on the work and expenditures of the Missouri 
•Stlste Highway Board for the biennial period ended December 1, 1920. 

Relative service value of different types of rural pavements, l-HT, A, R, 
HiasT {Good Roads, n. ser„ 20 {1920), Nos. 25, pp. 291, 292, SOI; 26, pp, SOS, 
806, 808, 809; 21 {1921), No, 1, pp, 2-4, 6, 8), — In this paper, presented at the 
sixth annual convention of the American Association of State Highway Offi- 
cials at Washington, D. C., the author deals with the relative service value 
of different types of rural pavements from the standpoints of cost, economics, 
and the potential power of a pavement to bear traffic of various amounts, with 
particular reference to exi>erience in Wisconsin. 

It was concluded that service value must always be considered with ref- 
erence to service cost, and that in making a comparison Interest on the suc- 
cessive investments should be included in the gross cost Soil, climatic, and 
rainfall conditions have a bearing on service value and should he always 
reckoned with. Width is an Important factor in service, and has a very large 
bearing on the conduct and maintenance cost of pavements, especially of the 
Inferior types. Proper design and layouts are important, regardless of type, 
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and poor design and layouts seriously impair the service valne of the best 
types. Traffic has a grave hearing on service, and must be restricted and con- 
trolled in advance of construction plans. 

States should divide their roads Into classes and name the limiting load for 
each class. It is considered not always possible to build the surface that will 
give the most economical service on a specific portion of highway. There can 
i>e no comparison of service values without assunring proper maintenance of 
all types of surface. Constant so-called travelability is convSldered supremely 
important, especially on main traveled highways, and will often determine the 
type and width of surface to be used. 

Snbgrade support in pavement design, O. Older {Bngin, News-Ree,, 86 
(1921) t No. 5, pp. 210-212, figs, Studies by the Division of Highways of the 
Illinois Department of Public Works are brhdly described, indicating that re- 
gardless of the supporting capacity of the subgrade the weak points of rigid 
> slab pavements are the corners formed by the intersection of cracks and joints 
with each other and with the edges of the jwvement 

Further studies sliowed that capillary seepage destroys the sui>porting power 
of subsoils, indicating strongly that it may be difficult if not economically im- 
praeticahle by any system of drainage, coirrtjined ixissihly with waten)roofirig 
of the suhgrade, to maintain a day subgrade dry enough to afford any reliable 
support to the corners. Alethods of design to cover this point are discussed 

and the tentative slab formula is proposed, in which d is the depth 

of slab, W is the maximum wheel load, and S is the allowable tensile stress 
of the material forming the uprHjr surface of the transverse strength element 
of the slab. This fonnula assumes that one-half of the maximum wiieel loud is 
apjdied at the corner. 

The Illinois experimental highway, 0. 0. Bro\vn {Pt(h. Works, 50 (1921)^ 
No, 6, pp. 115-118, figs, 2). — test road being constructed by the Illinois Divi- 
sion of Highways for the purjTose of conducting experiments upon coiiercle ami 
concrete bases witli brick and asphaltic wearing surfaces is described. 

Experimental reinforced concrete roads in Milwaukee County, H. J. 
KrEMjNG {Coverrte \nctroii], 18 {t921). No, 2, pp. 79, 80).— Experinieute begun 
in 1017 by the Wisconsin Highway Commission on reinforced c(»uerele roads, 
using plain red, wire chdii, and rib metal reinf<»rcing, are reported. 

It was found that the secthm which mickcnl the most was the one with the 
heaviest reinforcements. It was irnpossilde to distinguish betw^een reinforced 
and nonreinforced secllons as far as cracking w as concerned, and it is concluded 
that reinforcement can not ho recognized as a factor in preventing cracks In 
concrete roads, hut only as a means of holding tlu> crackeil piec^es of the slabs 
together. As far as cracking in the road is concerned, it is thought that the 
most of the r<dnforcenient, if not all of it, should he placed across the road. 
The breaking off of slab corners makes a certain amount of reinforcement along 
the outside edge of concrete road slabs necessary. These rods should be placed 
near the top of the slab. It Is considered very doubtful whether it is necessary 
to reinforce more than a fraction of the concrete roads transvei*sely, because 
where fills are uniformly made there is little chance of cracking, especially on 
roads under 18 ft In width. 

Corn-belt farmers’ experience with motor trucks. — A study of 831 re- 
ports from farmers who own motor trucks, H. R. Toltjcv and L. M, Ohttrch 
(r/. 8f. Dept, Agr, Bui, 9S1 {1921), pp. Si, figs. 8).— This bulletin summarizes the 
experience with motor trucks of 831 grain and live-stock farmers in the corn 
belt who have motor trucks for on their farms. 
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Tho average size of the farms is 347 acres. Only 14 per cent of the farms 
are less than 6 miles from market and 20 per cent 15 miles or more, the average 
distance being 8 miles. A little over one-fourth of these men have changed 
their markets for at least a part of their produce since purchasing trucks, the 
average distance to the old market being 7 miles and to the new one 18 miles. 
Fifty -seven pcT cent of the men liave not re<iuced the number of their work stock 
since purchasing trucks ; 25 per cent have disposed of 1 or 2 head ; and 18 per 
cent of more than 2 head, the average reduction for all farms being 1.2 head. 
It is considered apparent that to a large extent the motor truck supplemeats 
rather than suppl^ints the horse on the farm. 

The rated capacity of the trucks varies from J to 2 tons. Seventy-one per 
cent are rated at 1 ton and only 9 i)er cent at less than 1 ton. Experience 
caused 57 per cent of the farmers to select the 1-ton size as best, 25 per cent 
the IJ-tou size, and 12 per cent the 2-ton size. About one man in four decided 
that a truck larger tlian he now owns is better suited to his conditions. Ninety- 
one per cent of the farmers believed that their trucks will prove profitable 
investments. The principal advantage of a motor truck is the saving of time, 
and the principal obstacle to its use Is poor roads. 

As compared with horses and wagons, It was found that the trucks save 
about two-thirds of the time required ft)r hauling to and from these farms. 
The roads on which nearly 95 per cent of the trucks usually traveled are all 
or part dirt, and on the average there are over eight weeks during the year 
when the trucks can not be used on account of the condition of the roads. The 
condition of the roads prevented the use of the trucks with pneumatic tires a 
little less than seven weeks during the year and of those with solid tires a little 
over nine weeks. 

Twenty-four per cent of the trucks are equipped with pneumatic tires, 27 
per cent with solid tires, and 49 per cent with pneumatics in front and solids in 
the rear, Fifty-<dght per cent the farmers are of the opinion that pneu- 
matics are host, 35 i)er cent that solids arc best, and 7 per cent that pneumatics 
in front and solids in rear are best. 

These farmers have rctuni load>s for their trucks about onc-lhJrd of the time, 
and the majority still use their horses for some hauling on the road. On more 
than half of the farms all the hauling in the fields and around the buildings 
Is still done with horses and ^vagons. About 41) per cent of the farmers did 
custom work during the year, the average amount received being $132. It is 
estimated that these trucks travel an average of 2,777 miles and are used 112 
dgys per year. 

The average cost of operation, inchidlng depreciation, Interest on investment, 
repairs, taxes, fuel, oil, and tires is estimated at 15.2 cts. per mile for the 
j and }-ton trucks, 15.2 cts. for the 1-ton, 21.3 cts. for the IJ and IJ-ton, and 
25.8 cts. for the 2-ton trucks. Th(3 average (*ost of hauling crops, Including 
the driver’s time at 50 cts. i>er hour, was 24 cts. per ton-mile with the i and 
l-ton trucks, 24.1 cts. with the 1-ton, 23.3 cts. with the 11 and IJ-ton, and 21.5 
cts, with the 2-ton trucks. It is .stated that about 1 truck in 15 was out of com- 
mission more than 5 days, and 1 owner in 40 reported a loss of more than 5 per 
cent of the time when using his truck. 

Half of these farmers own tractors as well as motor trucks, mostly on the 
larger faims. Only 33 per cent of the men whose farms contain 160 crop acres 
or less own tractors, while 65 per cent of those with over 320 crop acres own 
them. The number of work stock kept on farms where both tinicks and tractors 
are owned Is only slightly less than the numl>er kept on farms of correi^nding 
Size where only trucks are owned. * , ^ 
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The trucks were estimated by 78 per cent of the owners to reduce the expense 
for hired help, the average estimated saving being $209 per year. 

What It costs to haul grain by truck, J. O. Thobpk {Power Farm4ng^ SO 
(X9Si)f No, i, pp, 12t IS, 20, Xiga, 2 ). — A report is given of the summarized oper- 
ating data on about 3(X) farms in hauling small grain from thrashing machines 
to grain stations by truck and team. The data deal with 1 and 2-ton trucks with 
respective normal carrying capacities of about 100 and 150 bu. of oats. 

It was found that it cost tlie least per busliel for hauling by the 1-ton truck 
overloaded from 25 to 75 per cent. Under normal load and operating conditions 
the data indicate, however, that for hauls up to about 4i miles team hauling 
is cheaper than the use of the 1-ton truck. When the haul exceeded 1 mile 
the advantage was found to be decidedly in favor of the 2-ton truck. It is con- 
cluded that the 1-ton truck operated at its normal capacity has no advantage 
over teams for this kind of work except for long hauls. 

Directory and specifications of farm tractors (Farm Machinery — Farm 
Power, No. 1518-^19 (1921), pp. l^f-19). — ^This directory lists 278 tractors of 194 
different makes. 

Directory of motor cultivators (Farm Machinery — Farm Power, No. 1518--19 
(]92t), p. 19). — This direclory lists 35 nu^tor cultivators of 31 different makes. 

How to repair broken belt pulleys, G. 11. Radkiiaugii (Power Farming, 29 
(1920), No. 12, pp. lJf-^16, figs. 20). — Information is given on the correct method 
of applying leather lagging to an Iron pulley and of repairing such a pulley in 
the farm shop when the flange is broken. Each imiwrtunt step is illustrated 
in detail. 

Carbonization of liibri eating oils, 0. E. Waters (U. Dept. Com., Bur. 
standards Cirv. 99 (1920), pp. i), figs. 5). — Tn this rer>ort the nature and effects 
of Ihe deposits foriucil In internal-combuslion engines are discussed. It is 
shown that the term carbon is incorrect because the deposits ('onsist largely of 
asplialtic matter. Brief accourds are given of the nature of petroleum oils and 
of the theories concerning th<‘ formation of deposits. The oxidation and crack- 
ing of petroleum are discussed in detail. 

Carbonization tests whicli depend upon oxidation and upon cracking are next 
taken up, giving full descriptions of apparatus and methods The opinion is ex- 
pressed that tliere are ample theoretit‘al reasons for believing that both the 
oxidation and cracking tests give trustw’orthy indicfitions (»f the <*haracter of 
lubricating oils, but it is concluded tlmt there is mucli yet to be learned upon the 
whole subject of the lubrication of internal -combust ion cngiiK'*^^. 

Marketing of eggs (Ireland ])< pL A<jr. an<l Tech. Jnstr. Jour., 20 (1920), No, 
-J, pp. S27SSJf, figs. Jf). — A memorandum giving speei ilea t ions for the material 
used and the construction of three standard egg cases and for packitig and ship- 
ping conditions, issued by the Department of Agriculture and Technical In- 
struction for Ireland. 

Barn vcmtllatlon test at Brandon Experiment Station [Manitoba], L, J. 
Smith (Agr, Engin., 1 (1920), No. 4, pp. —Tests on a cattle barn 60 by 

111.5 ft. outside, with concrete walls 22 in. thick and having a dead air space, 
and with gambrel roof and Shawver bents are reported. 

The bam bad a cattle capacity of 67 and a cubic space per cow of 700 cu. ft. 
The Rutherford system of ventilation was used, with three outtake flues and 
five Intake flues of about half the total area of the outtake flues. 

The teats were divided into three periods. In the first period, during which 
all three outtake flues were open, the average ventilation from 6.30 until 10 
p. m was 4,590 cu. ft. per hour per cow, which, allowing 120 eii. ft. of air 
breathed per hour per cow, gave u purity of 97.36 per cent. During this period 
50767°— 21 7 
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the ontside temperature fell 13® and the inside temperature 5®. In the second 
lierlod, during which only two outtake flues were open, the outside temperature 
fell 10® and the inside temperature 1.5®. The purity of air maintained from 
10 p. m. until 5.40 a. m. was 06,9 per cent. In the third period, during which 
only one outtake flue was open, the inside temperature rose about 3.5®, while 
the outside temperature fell 1®. The inside temperature was then 43® F. and 
the outside temperature —23®. The air purity was maintained at 95.4 per cent 
during this period, which Is still above the standard of 95 per cent 

It is noted that the velocity of the outgoing air averaged 711 ft. per minute. 
The results alsu showed that closing the outtake flues does not decrease the 
air movement in proportion to the decrease in outtake flue area. 

The importance of heat in the correct ventilation of hog honsesy W. B. 
Claekson and 0. S. Whitnah (Agr. Engin,, 1 {1920), No, 4, pp. 6^10, figs, S ), — 
An analysis is i>resented of the proi)er relations between heat, light, and venti- 
lation in hog houses. In comparing these factors, nine typical hog houses were 
used, including (1) a two-story building with overhead storage, (2) a one-story 
building with a flat pitch gambrel roof and a ceiling extending across from one 
hip of the roof the other, (3) a saw-tooth roof type, (4) a one-story gable 
roof type, (5) a half monitor roof type, (6) a oiu*-story building with a flat 
pitch gambrel roof with insulating uiidt*r the rafters, (7) a one-stoiy building 
with a flat pitch gambrel roof and an inclined (*eiUng on each side extending 
from the hip of the rot>f down to the girders and across between the ginlers, 
(8) a full monitor roof iyi)e. and (9) a shed roof type. 

Data are given showing the relative h<'at loss from each of these buildings 
when the windows are placed as in common practice in first-zone construction, 
and when the construction Is suitable for the third zone, but the buildings are 
subjected to the low temperatures prevailing in the first zone. Under both sets 
of conditions the total loss^‘s were least with typos 1, 2, and 7 and greatest with 
types 8 and 9, The losses were also very much greater under the second set of 
conditions. 

These results are taken to indicate that a proper consideration of beat, venti- 
lation, and correct size and location of windows is necessary to i)roduce a well- 
balancied hog house, and that everything else being ciqual the house that has the 
least cul)ic space per hog is the wannest on a cold day. Low, flat-roof types 
apparently have some advantage as regards light, l)ut the disadvantages are 
tliat snow and ice gather on flat roof windows and, unless carefully installed, 
skylights leak. It is also ]K)inted oiii that the heat loss is greater through a 
skylight than through a vertical window. 

It is conclude<i that windows In the room of a hog house should be fitted water- 
tight and covered with storm sash efpially well installed, to prevent the gather- 
ing of frost on the glass and reduce heat losses to a minimum. It is also con- 
cluded tliat in cold climates a properly insulated ceiling over a h<jg liouse will 
reduce condensation and help to maintain a comfortable temperature. 

Plans of rural community buildings, W. O. Nason and C. J, Galpin {TJ, 8, 
Dept, Agr,, Farmers* Bui, 117S {1921), pp, 40, flga, di),— This supplements De- 
partment Bulletin 825 (E. S. R., 42, p. 489), and presents floor plans of a num- 
ber of community buildings now In actual use and successful operation. The 
communities which have ei*ected the various types of buildings are classified as 
farming, fanning and village, farming and town, and farming and small city 
comnsunitles. 

Water supply and sewage disposal for country homes, E. J. McOAUStLANB 
{MiSitonH Vuiv,, Engin, Expt, ma, Bui, 21 {1920), pp. 36, fig«, id).-— This bulletin 
is largely a revision of two previous bulletins of the station (E. S. R,, 24, p, 418), 
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Hottsecleanini^ made easier, S. J. MagLbjod (J7. j 8'. Dept. Agr„ Farmers' Bui. 
1180 (1021), pp. SI, figs. 6). — ^This gives popular Information on how to simplify 
and facilitate the work of honsecleaning and at the same time get full service 
from the materials used in the furnishing and care of the house. 

EUBAL ECONOMICS AND SOCIOLOGY. 

An economic study of farm layout, W. I. Myeer (New Torh Cornell Bta. 
Mem., 3i (1920), pp. 380S0S, figs. OJ ^). — The data for this memoir were obtained 
from annual maps of 53 New York farms on which certain cost accounting 
Investigations have been carrie<l on since 1015 by the <loi)artineut of farm 
management of the New York State College of Agriculture cooperating with 
the Oflice of Farm Management and Farm Economies of tlie U. 8. Deimrtment 
of Agriculture, supplemented by information furnished by farmers and in 
some cases by the cost ac(‘(mnts themselves. These farms are located in 
sections of the State representative of the most important tyiK*s of farming, 
namely, the fruit and general crops type of western New York, the dairying 
business as carriwl on in southern New York, the general farming of the cen- 
tral part of the State, the Intensive dairy production found in sontlieastern 
New Vorkv and the fruit and truck farming typical of c<*rtain parts of the 
Hiulson Valley. The farni.s were mapped in detail on a uniform scale of 
200 ft. to the inch, the kinds of fence carefully recorded, anti swamps, streams, 
ditches, driveways, stone piles, buihlings, and other features indicated. The 
historical devtdopments of the farm layouts with changes in methods of farm- 
ing and ownership traced and illustrated. 

A study is made of the size and shape of Holds as affecting efficiency in labor 
and economy of fvncing. Detailed labor records and spetdal experiments fur- 
nish tlic l)asis for tJie conclusions that the oblong sluipe gives the most efficient 
use of lultor, while the square shape is the most economical of fencing and of 
laud. Since the saving of labor is usually the more important, the oblong 
shapes are i)rcf erred for crop fields of moderate size, although very large crop 
fields may be square to save fencing and yet be long enough to permit the 
efficient use of labor. 

Distances about the farm and farmstead as well as arrangement* of the 
buildings are discussed. The ideal arrangement is said to be that where half 
of the land is on each side of the highway witli the buildings in the enmter of 
the farm. “ Data are herein presented showing the amount of each kind of 
fencing found on these farms, the adaptation of fencir^g practice to local con- 
ditions in different parts of the State, the distribution of fence on fanns, tfie 
proportion of farm division lines that are fenced, the relation of size of farm 
to economy of fencing, the amount of land occuiffed by fences, the proportion 
of the farm area inclosed by fence, and the farm cost of fence maiiiteii- 
ance, . . . The area of laud utilized in lanes on the farms studied is given, 
as well as the average wddth of lanes with different amounts of stock.” 

‘*The amount of land In croiquHl fields occupied by fences, swampy spots, 
streams, and other obstructions, and by different classes of crops, on the farms 
studied, the relation of size of farms to the proportion of the area of cropped 
fields occupied by obstructions, the classification of pasture land, the relation 
of size of pastures to economy of fencing, the classification of woodland, and 
the present use of land in highways and farmsteads ’’ are indicated. Many 
farm plans are given, Illustrating desirable and undesirable features of farm 
layouts as well as different stages in the actual rearrangements of some as 
made by owners, and rearrangements of other farms fhich have been started 
but are not yet completed. “A complete inventory of the land on these farms 
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is given, showing the present use of all land. Data are presented comparing 
the use of land on these farms with that on the average New York farm, and 
also showing possible increases in the crop area of the farms studied by re- 
claiming land now unproductive and by utilising for crops land which is now 
occupied by pasture or woods but which would be suitable for crop production. 
If the farms studied may be considered as typical, substantial increases can 
be made in the crop area of New York farms to meet the prospective needs 
of an Increasing i)opulation.” 

The inclosure of open-field farms, Loan Ebntjs (Jour, Min, Agr, [London], 
27 (mO), No. 9, pp, SSl-^41; ^ (1921), No. 10, pp. Open-field farms 

of England in the fourteenth century and later are briefly described, and social 
and economic aspects of the common field system are considered. The agri- 
cultural advantages and the economic necessity of the inclosure of the fields 
and conversion to pasture are pointed out. The characteristic features of 
the two main periods of inclosure, 1485-1560 and 1700-1820, are described. 

Immigrant farm colonies in southern New Jersey, S. Jacob (U. 8. Dept, 
Labor, Bur. Labor 8tati8., Mo. Labor Rev., 12 (1921), No. 1, pp. 1-22). — Abstracts 
of census returns show for 1010 and 1020 farm data for Cumberland County 
and for Itallan^bom farmers In settlements near Vineland, N. J. Similar settle- 
ments in the vicinity and large corporation-managed farms offering opportuni- 
ties for agricultural employment to immigrants are described. Numerous agen- 
cies working to aid the settlement of immigrants on the land and National and 
State sources of information are cited. 

Moor colonization in the past and in the future (Die Moorbesiedlung in 
Vergangcnhdt und Zukunft. Berlin: Paul Parey, 1920, pp. pis. 4, figs. 

11). — ^This manual of information and suggestions for the colonization of 
swampy lowland regions is made up of a number of articles, including Intro- 
duction, by M, Fleischer; Moor Colonization under State Aid in Hannover and 
Schleswig-Holstein, by R. Jacke; Moor and Heath Colonization In Oldenburg, 
by Glass; Moor Colonization in East Prussia, by Dau; Moor and Heath Coloni- 
zation, by Rothborg; The Activities of the Provincial Colonization Societies 
for Moor Lands, by Rohr; Ix)wlaDd Colonies in the District of Bersenbnick, 
by Rotiiert; Moor Colonization in Bavaria, by Mayer; Large Scale Coloniza- 
tion by State Governments and Industrial Societies, by Tschacbert; Coloniza- 
tion of the Randow Region, by G. Stelnbriick ; The Ilaviland Swamp, its Im- 
provement and Settlement, by H. Bolckraann; The Colonization of T^owlands, 
by W. Freckmanii; Experience and Preparation of tlie Settler, by Behncke; 
The Value of Demonstration Plats for the Colonies, by F. Briine; The Im- 
I>ortance of the Cultivation of Native Pasture on Moor Settlements, by C. A. 
Weber; V^egetable Gardens and Orchards for Lowland Settlements, by A. J. 
Werth ; Builduigs for Moor Colonics, by E. Krliger ; and In Regard to the New 
Regulations for Colonization, by Krahmer. 

Graphic illnstration of Thiinen’s theory of intensity, R. Kbztmowski 
(Filhling's Landw. Ztg., 69 (1920), No. 11-12, pp. 201-219, figs. 8).— The author 
illustrates several phases of the law of diminishing returns and the Intensity 
theory as formulated by J. H. von Thiinen in his work entitled The Isolated 
State in its Agricultural and Economic Relationships, showing the tendency 
toward increasing intensity of agricultural business and higher net returns 
within certain limits set by costs of production with higher prices for prod- 
ucts. He Indicates also the effect of the quality of the soil and of various 
taxes, duties, and similar expajdltures on intensity and net return. 

Agrajrian agitations since the war in regions where share renting pre- 
vails, E. Faina (Gior. Ital, Agr., 8 (1920), Nos. 8, p. 1; 9, p, 1; 19, p. I).— -From 
figures taken from the books of 11 large holdings representing 806 fhrms. 
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index numbers have been worked out on the basis of the average for 1914 
and tabulated to show the increase in net return and yields from crops and live 
stock in the Umbro-Tuscan region of Italy, Other data taken from unpub- 
lished proof sheets of agricultural statistics complied by the Italian Ministry 
of Agriculture are given siiowing the quantities and values of important crops 
in 1900 to 1918. 

It is pointed out that while the net expendible Income of the proprietor 
increased in 1918 over that of 1919 l>y 90 per <*ent, the gain of the tenant in 
the same time has increased 368 per cent, or more than that of any other class 
of workers, either Intellectual or manual, notwithstanding tlie agitation and 
strikes which have prevailed. Factions largely responsible for the agitation 
are said to be asking for a cliange from one-half share to two-thirds share 
rent, also that tlie proprietor assume all or at least the greater part of the 
risk of diseases of vineyards, be responsible for all or the greater part of the 
chemical fertilizers used, instead of for half; carry the risk of live stock 
' losses by death, purchase and maintain efficient modern tools and machinery, 
allow'^ the tenant to maintain poultry and other live stock for his own use 
without requiring compensation from him for possible injury to crops, and 
that lie laiy at least half of the extra labor expense of periods of harvesting. 
The author urges contracts intended to encourage increased production, and 
tbereby benefit both landlord and tenant, 

Clenerul economic situation in France, C. O. Saenz de ZumarAn {BoL Min, 
Agr. \Arytmiina\y 25 (1920), No, 3, pp. 263-S74* 58 )* — Account is given of 

prli-e conditions as the author found them on a re(‘ent visit to Irance, also of 
agricultural Industries, particularly the inauiifa(*ture of cheese and other dairy 
products. I Possible markets in France for frozen l)ecf and other meat protlucts 
and of breeding animals from Argtmtina are discussed. 

Keport of farm improvement in Friesland, C. K, Dillino {Oniginning en 
Grondverbetering in Fricaland, Arnhem: Nederland, HeidemuaiHehappij [1920]^ 
pp, 85, plf<. 2, ftgi^, 2Jlf). — ^This is a general report on the agricultural population, 
agricultural methods, forestatioii of waste lands, drainage, products, and de- 
velopment of transportation facilities on the mainland and in the islands of 
Ameland and Schierjtionnikoog. 

Jlulgarian agriculture now and in the future, A. I)rx (Landic, Jahrb,, 50 
{1916), No. 5y pp. SSS-^61), — Brief historical and geographical notes as to pre- 
%var conditions are given. 

The essentially rural character of the population of the l ountry and par- 
ticularly the tendency of the native Bulgarian element to remain on the land 
is indicated. According to statistics given relating to land holding and land 
utilization, 25 per cent of the land belonged in 1908 to municipalities and 48 
I)er cent w’as the property of Individuals. The latter is said to have been ex- 
cessively subdivided into small holdings. The area devoted to orchards and 
mulberry gardens had increased 83.9 i^r cent since 1897, and that in rose 
fields 62.3 cent. Vineyards had decreased 17.3 per cent and pasture and 
forests had fallen off slightly in area. 

Statistical comparison Is made of the agricultural exports, the utilization of 
agricultural machinery, numbers and prices of live stock, the forest Industry, 
fisheries, and coo{)erative and agricultural aid and credit societies, mainly be- 
tween the years 1000 and 1910 or 1912. It is said that about 29 per cent of the 
members of the agricultural savings and loan banks were unable to write. It is 
suggested that with general eilucation and special agricultural training for the 
native population, the modernizing of methods, and the development of agri- 
cultural credit, this region mighb he developed as a source of supply of raw 
material and a market for German industrial products. 
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Namber of farms by States and counties, 1020, 1910, and 1000 (Bur, 
of the Cenme lU, S.3, H, Census, 1920, Agr,, pp. 29 ), — This bulletin shows 1020 
figures subject to correction. The estimate of the total number of farms 
in the United States Jn 1920 is 6,449,998. The percentage of increase for the 
United States as a whole since the last census is 1.4, as compared with a 10.9 
per cent increase between 1900 and 1910. New York and Illlnoia return the 
target decrease in the number of farms, while Montana shows the largest 
increase, 139 per cent. 

The rural situation In the South and its needs, A. P. Boubland (Washing- 
ton: Conf, for Ed. in South, 1914, pp, 11, figs. 21 ). — Comparisons of the rural 
situation in the grain belt and in the cotton belt as regards farm ownership, 
tenancy, school and church conditions, etc., are made on the basis of numerous 
surveys. Graphic illustrations are given of the proportions of black and 
white farmers and of owners and tenants in the population of each section, 
of church strength, school facts, shifting of the farm tenants, and migration 
to the towns. General recommendations are made as to community organiza- • 
tion. 

Farm and home survey, A. W. Nouin (IU. Bd. Vocat. Ed, Bui. 11 (1920), 
pp. tS ). — The author presents n questionnaire eovei'ing the crops and live stock, 
waste land, fertilizers and farm equipment used on the farm, the surroundings 
and equipment of the farm homo, the size of the family, and e<lucational facili- 
ties, social opportunities, health conditions, and religious lift*. In a foreword 
to teachers of vocational agriculture, it is suggested that this would make 
good class project and would be of value to the rural leadership of the com- 
munity. 

The community center, L. J. Hanifan (Boston: Silver, Burdette d Co., 
1920, pp. IX -^214 ), — This book is one of the Teacher Training Series edited by 
W. W, Charters. It undertakes to present problems of rural social life and 
recreation and to make suggestions as to how the school, particularly of the 
small one room, one or two teacher type, may be made to serve as a eom- 
munity center. Special scliool programs and entertainments and country life 
programs are outlined. A bibliography of 65 titles is given. 

Farm labor v. school attendance, G. Folks {Xatl. Child Labor Com. Pam- 
phlet 300 (1920), pp. iN). — The keynote of the facts presented in this bulletin is 
that rural child labor must answer for the sin of interference with school 
attendance and retardation among rural children. Census figures for 1910 are 
given to show that many rural sections iu spite of a small foreign population 
h|ive a very large percentage of illiteracy, and that in the same regions there 
is a large amount of child labor. In the course of four years’ investigation 
by Uie National Child Labor Committee, studies have been made in North 
Carolina and Kentucky, tobacco growing States ; Colorado and Michigan, leading 
In sugar beet production; Alabama and Oklahoma, two of the largest cotton 
producing States; and Maryland, leading in strawberry production. Six 
hundred and seventy schools were visited in representative counties, and school 
attendance data for 37,837 children were gathered. Other data on school at- 
tendance are included in this report from refwrts of the U. S. Bureau of 
Education and numerous State authorities. 

From the studies of the Child Labor Committee in various regions In regard 
to retardation, It is noted tliat the percentage steadily Increases as the child 
bec^omes of an age to work on the farm, rising in the case of farm workers from 
29.2 i^er cent among 9-year-olds to 8C.9 per cent among 15-year-olds, and from 
18.1 per cent to 70 per cent among all others. In States where information was 
secured iu regard to promotion it was found .that there were 10 per cent more 
failures among farm workers than among all other absentees. 
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Home tenure of the child was ascertained In Oklahoma, North Carolina, and 
Alabama, excluding migrants, for 13»0G9 children, of whom 5,410 were from 
tenants* families. It was found that among tenants’ children farm workers 
missed 89.1 per cent of the school tenn as compared with 31.3 per cent for 
the farm workers of owners’ families ; and that they missed on an average 42.9 
days as compared with 34.5 days for owners’ cliildren. For the entire tenants’ 
children group, an average of 40 days (35.7 per cent of the term) was missed 
as compared with 29 days (25.8 per cent of the term) for owners’ children. 
Conditions for children of migrant agricultural workers are said to be even 
worse. A stronger realization of the economic value of education is said 
to be needed. The enforcement of compulsory attendance laws and reorganiza- 
tion of the niral schools to meet social and economic demands of rural life 
are urged. 

Keport of the committee on w’omen In agriculture in Scotland, A. Doug- 
las ET AL, (Scot. Bd, Agr., RpL Com, on Woincn in Agr., 1920, pp. 115; rev, in 
Wages Bd, Caz„ 3 (1921)^ No. 58, pp. 20-22). — From the impiiry carried on by 
this committee of the Board of Agriculture for Scotland, it is concluded that 
education and housing are the most urgent of all the conditions investigated, 
and that especially more technical education is needed. It is recommended 
ihat censiLs flgun's should hereafter he included under three headings in report- 
ing on women employed in agriculture, namely, women and girls employed 
whole time, those engaged part time, classified according to occupation, and 
tliose not occupied in ngrieultiwe, hut who are wives or dependents of men 
so engaged. Other suggestioiis with regard to health and housing provisions, 
confei-ences on wages, and conditions of w^ork are made. The recommendations 
in regJird to education arc presented in considerable detail. In appendixes are 
given extracts from evidence heard by the committee and oth(»r technical fea- 
tures of the investigation. 

The Fanners’ Union, O. R. Fisher {Kg, Fair. Pults. Jlvon. and 8!ociol., 1 
{1920), No. 2, pp. HI, figs. 5). — ^This iniblieation Is the second of a series of 
studies in economics and sociology from the University of Kentucky. 

A compilation is made of parts of rep<>rts and minutes of meetings in order 
to survey the origin and development of the Farmers* Educational and Co- 
operative Union of America from 1902 to 1020. Also the principle.s held by 
tbe union in regard to cooperative selling, buying, manufacturing, and in- 
surance, and activities of the State unions in these fields are out lined. 

In discussing the legislative program of the Farmers’ Union, the author takes 
the attitude tliat, everything considered, rei*ognition is due for Us wdiolesomo 
and constnictive stand on public questions. Certain proposals formulated by 
the national convention of 1919 are deemed inconsistent, and it is suggested 
that mistakes have been made in favor of radical policies or in claiming undue 
credit for progress. The opportunity of this organization is said to lie In 
(‘ombating tendencies toward class agitation and in working out rural problems 
in the spirit of nationalism. 

Appendix “A” gives a brief account of the National Board of Farm Or- 
ganizations. Appendix “ B ” gives the constitution and by-laws of the Farmers’ 
Union, as revised and adopted In 1919, and a bibliography of tw^enty titles. 

Marketiniac, its problems and methods, C. S. Duncan {New York and Lovr 
d&n: D. Appleton d Co,, 1920, pp. XV-i-500, figs, 10). — K school and college text- 
book covering the general problems and methods of marketing in a broad gen- 
eral survey is prc'sented here. The author states in the introduction that the 
functionalized processes or systems involved In distribution, instil iitions to 
which they liave given rise, and' the commodity itself may singly, but better 
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in combination, be regarded as the key to correct analysis of commercial 
problems. 

Fart I deals with raw materials and foodstuffs In chapters on analysis of 
the commodity, analysis of the market, trade organization, the middleman, 
transportation, organized exchanges, the warehouse, commercial grading of 
commodities, trade information, market price, and financing distribution. Part 
II deals with manufactured i)roducts. 

Marketing farm products in Maryland, F. B. Bombebgeb (Md, Univ, Ewt. 
Bui, (J920), pp, S7 ), — In this bulletin certain principles to he observed in any 
system of marketing and distribution of farm products are set forth, together 
with a summary of the progress of cooperative marketing In tlie State of Mary- 
land. Appendix A gives a sur\^ey of methods of marketing perishable farm 
products of Maryland, reporting results of some general studies made by P. F, 
Brookers, coox>erating with the Bureau of Markets. TJ. S. Department of Agri- 
culture, in surveying the marketing of perishable products produced in the 
State. Appendix B gives a report on the marketing and distribution of liome- 
grown fruits and vegetables in Baltimore, Md., the investigations having been 
made by T. B. Thompson during the summer of 1019, under cooi)erative agree- 
ment between the Maryland State College of Agriculture and the Bureau of 
Markets. Suggestions drawn up in the Bureau for a State cooperative law de- 
signed to conform to section 0 of llie Clayton Act are given in Appendix C. 

The Market Keporter (V, Dept Apr,, Market Rptr„ S {1921) ^ Nos, 7, pp, 
91-112, figs, 4 ; 8, pp. 113-128, figs, 2; 9, pp. 129-^141 figs. 1 : 10, pp. 145-160, figs. 
2 ). — ^The usual weekly and monthly snnmiaries, brief articles on domestic move- 
ment, imports and cxx)orts, prices, and the situation In the markt't of sp(‘eil)etl 
commodities and important classics of agricultural products, together with an- 
alyses of foreign market conditions, are given in these numbers. A special 
article In No. 7 gives a detailed examination of hog prices in tlie last 11 years, 
illustrated with charts. In No. 9 the world's butter trade since 1913 is briefly 
reviewed. In a special article In No. 10, proposed standard grades for lettuce 
are recommended, 

[Agriculture and live stock in Sweden] {Sveriges Off. ^tatis., Jordhr, ovh 
Boskaprskotsel, 1016. pp, V1II^159, 1917; pp. y//r-fJ53; 1918, pp. y/fl-f 
149 ). — These annual reports continue information previously noted (E. S. R., 
41, p. 694). 

AGRICTJLTURAL EDUCATION. 

«Ileport of progress of the subcommittee on college instruction in 
agriculture, A. C. True, D. J. Crosby et ai.. {U. S. Bur. Ed., Higher Ed. Circ. 
21 (1920). pp. 11 ). — ^^rhis is the report of a subcommittee on college instruction 
in agriculture of the U. S. Bureau of Education’s advisory committee on agri- 
cultural education, dealing with problems of tlie four-year curriculum for 
agricultural students as revealed by visits to 20 of the agricultural colleges. 

A statement, which was generally aceeptc^d by the colleges, Is given of the 
general aim of the agricultural college and of the particular objectives of the 
individual college. With reference to the two theories as regards the prece- 
dence of the fundamental sciences or of the agricultural subjects in the agri- 
cultural college course, a practical compromise has been reached, and In most 
colleges during the first two years courses in several of the sciences run par- 
allel with those in agriculture. The larger number of the colleges visited are 
committed to the proposition tliat during the first two years college students 
should be required to take general basic courses, which should Include what the 
general farmer needs to know in order to can*y forward his work intelligently 
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and successfully. There was, however, a less general agreement as to the 
organization of basic courses and the time to be devoted to them. Those In 
charge of teacher-training work In the agricultural colleges are quite generally 
agreed that basic courses in agriculture, animal husbandry, rural engineering, 
and rural economics are essential to the heat results in their fields. The plan 
now generally followed is that of having basic courses extending through two 
years in each of a consldt'rable number of deiuirtments, 

A great variety of arrangements us regards required and group courses and 
free electives is found in the curricula of the colleges, but in the main students 
are considerably limited in the choice of their studies. There is also a general 
tendency toward a group ele<‘tive system, under which the student is required 
to decide on his major subject at a certain period in his course, generally at the 
beginning of the junior year, if the c()llege curriculum Is based on standard 
entrance requirements of at least 14 units. 

Considerable difference of opinion as to whether professional courses for 
training teachers should be given as undergraduate work w’^as api^arent. Prac- 
tically, however, it Is deemed necessary at present that this should be done to 
fit teachers of agriculture for the Smith-Ihighes and other secondary schools. 
In order that such teachers, as w'ell ns students intending to b(*coine extension 
workers or agricultural journalists, be well grounded in the theory and practice 
of agriculture as taught in the colleges, it is necessary for tlieni to take a rela- 
tively large amount of agriculture during tlndr undergraduate? course, thus 
leaving them an opportunity for only a Ihifited training in p(‘dagoglcal sub- 
jects unless they pursue postgraduate studies. The committee hojK^s that tin* 
time will come when a doctor’s degree will he a prerequisite to permanent em- 
ployment on tli(' exi>eriment station staff. 

In order to [)etter prermre agricultural graduates to me<4 tlie conditions they 
will find on tlie farm and in the rural c<nnmunity when th(*y enter ui>on tlielr 
active careers the committee has raised the question of the desirability and 
the imictlcability of giving the student during his stmior year an advanced^ 
general course in wiiich the effort would he to present (lie production, economic, 
and social problems of agrl<’ulture as a connected whole, and have tlie student 
consider how wdiat lie liad learned in his previous studies could be brought to 
hear on thesi* problems. It was found that in most of the colleges visited 
little, if any, attention had lK*en given to this problem. 

The committee believes that the college currhailnni in agriculture should be 
broaden(*d by nioi’e amply or comprehensively organizing and specializing sub- 
jects included in rural economics and sociology ; also tiiat there should be 
in the organization of these colleges a general officer subordinate to the d^an, * 
who would act ns supervisor of teaching and be of coordinate rank with the 
directors pf the experiment station and exlension work. A few institutions 
have already moved In this direction, in some instances by giving tlie head of 
some department general advisory or supervisory duties with reference to the 
general problems of teaching. 

[Ai^ricnltural instruction at the College of Agriculture, University of 
the Philippines] {Philippine Apr., 9 {1920)^ Tso. pp. 5-10^ 25-^^, 41-6S, pls» 
2S, ftgs. 5).— This number is devoted largely to a description of the instruction 
and practical work at this institution, including articles dealing with practical 
work on the college farm, by I. Klayda ; instruction In practical plant breed- 
ing^ by N. B. Mendiola ; the sugar chemistry course, by M. 1.. Iloxas; the course 
in farm accounting, by K. D. Hester; practical work in animal husbandry, by 
B. M. Gonssalez; graduates of the college, by C. F. Baker; and facts and views 
of the college and its activities., 
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Beport of the work of the Ultima Agricultural Tuatitute, Agricultural 
School and Farm, 1919, J. A. Sj^^stbOm et al. (Red, UUum Landthr, 
[Swedenli, 1919, pp, pi, 1, fig, i).— A report on the organization. In- 

struction, experimental work, and linances of the institute, school, and farm 
in 1919. 

The reorganization of the agricultural schools, BUngeb {Dmt, Landto, 
Presse, 47 (1920), Nos. 86, pp, 591, 592; 87, p. 598).— This is a discussion of the 
present deficiencies and of the reorganization of the agricultural schools (Land- 
wirtschaflHschulen) In Germany, 

Agricultural research and education, A. M. Laughton {Victorian YeaV’^ 
look, $9 {1918--19), pp, 417-Jf22 ). — A summarized statement of the present 
facilities for agricultural research and education in Victoria. 

The school of forestry, J. W. Toumey (Yale Forest t^chool News, 9 (1921), 
No. 1, pp, Jt -€). — ^This is a statement of the major facts in the progress of the 
Yale forest school during the past 10 years as an institution for teaching, re- 
sean^h, publication, and public service. 

Higher forestry education for the Empire, E. P. Stebbing {Nature [Lon- 
don], 106 {1920), No. 2666, pp. 438-440). — This is a discussion of the advisabil- 
ity of training the forest iirnhat loners for the Indian forest service entirely 
in India, or of reverting to the one center for snob training in England which 
was given up when the forestry' branch at Oooi)er’s Hill was clos(‘d in li)05. 
This question has arisen in view of the changes to i)(* introduced in the ad- 
ministration of India, under which a larger proportion of the natives will 
enter the Indian forest service in tlie future. At present the tliree univer- 
sities of Oxford, Ouinbridge, and Edini)urgh are recognized as qualified to 
train Indian and colonial probationers. 

The beginnings of forestry instruction in Prussia, K. Diciceu {Ztschr. 
Forsi u. Jagdw., 48 {1916), Nos. 1, pp. 12-30; 2, pp. 49-72; 3, pp. 107-^134; 4, pp. 
181-204; 5, pp. 225-254; 6, pp. 31 3-337 is a discussion of forestry in- 
Rtmetion in Prussia, bascHl largely on otliclal docnmeiUs, in th(‘ eighteenth cen- 
'tury beginning with the instruction by H. D. v. Zanthi(‘r in the forests of 
Wernigerode in 1700. Brief biographical sketches of leading instructors in 
this subject are included. 

Home s'conomics in college and university, 1). Snetiden {School and 8 Iog., 
13 {1921), No. 316, pp, 71-73). — In the opinion of the author, the tendency of 
Tlome-econoinlcs workers to invade tiie fields of the cxtrahoine world neeil 
occasioji little trouble if the objectives and methods of training in utilization 
are sharply and soundly differentiated from those of training for production. 
Vocational home economl(!s in the university should be organized as a school 
or college, and should embrace a group of technological sui>jects that are taken 
by proi>er]y qualified students either for research or in preparation for clearly 
defined fields of vocational servlc*e. 

** The vocational objectives of coliege grade home economics are not, or should 
not be, vocational homeioaking. ... A liluTal-arts college having many 
women students might, of course, make provision for their training in home- 
making, if it seemed expedient, but tiie simide technical and practical courses 
suffieient for this purimse would manifestly be of secondary rather than colle- 
giate grade.’' When the liberal^arts colleges shall have possessed tliemselves 
of valid objectives, “ their curritnjla will undoubtedly include courses designed 
to explain, as well as to advance, the place of the home and all its vital ad- 
juncts in modern society.” Such courses would probably belong more appro- 
priately under the social sciences than under technical home economics* Men, 
no less than women, would thus study tlie social significance of the home and 
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good liomemaldiig* They ahould not have to go to the home-economics college 
for a course in cultural ** home life. 

Consolidated rural schools and the motor truck {Fire«tone Tire Co., Ship 
try Truck Bur, BuL 6 {1920) ^ pp. 52, figs. S2), — bulU^tin contains a brief 
histoi’y of the consolidation movement, a survey on consolidation by States, a 
description of a typical consolidated school, results of consolidation, transporta- 
tion, advantages of motor transportation, and a bibliography. The information 
is based on visits to some 40 or 50 consolidated schools in 13 States. 

Vocational education, S. Doweix and 3. B. Hobdy {AJa. hept. Ed, Ann. Rpt, 
1919, pp. 93-107 ). — ^This is a rexwrt on the progress of vocational education 
under the Smlth^IIughes Act in Alabama for the your ended September 30, 1011). 

Vocational education, W. F. DouaHTY (Tex. Supt. Puli. Justr, Bien. Rpt., 
21 {1916-1918), pp. 203-262 ). — This article contains a brief history of Federal 
grants for educational purposes, the text of the Smith-Hughes Act and of the 
Texas act accepting it, State plans for vocational education in Texas, and a 
report on the progress of vocational education in Texas for the biennial perio<l 
ended August 31, 1918. 

Practical arts, K. W. Buttfrfifxd (V. H. Dept, Pul). Inftfr. [Bien.] Rpt., 
(1016-1918), pp. 189-202 ). — This is a report on the progress, for the biennial 
period ended August 31, 1918, of school home garden activiti(»s, instruction in 
agriculture, tlu^ inechunie and domestic arts, and the Stale Board for Voca- 
tional Kducation in Kew Hampshire. 

The status of social and economic studies in rural vocational high 
schools, D. Sais’ukkson {Fi d. Ud. Vorat. Ed., Vocal. Summary, 3 {1920), An. 8, 
pp. 120-122).— The author sulnnits the results of an inquiry into the status of 
instruction in rural socioh^gy and economics in vocational high schools, based 
on replies receivetl to u (piestionnaire sent tt> each Stale supervisor of agri- 
culture and of home economics. 

It was found that civics is required or usually taught in 17 Stales out of the 
40 repeating, mostly for one semester in the last half of the senior year. In 
13 States it is taught in the third or fourth year (prohaldy eltauentary civil* 
government), and in 9 in the first or second your (i)rohal)ly community civics). 

Tu 20 States rural sociology is giv<‘n some attention, mostly as an elective 
but in several eases oombined with other .subjects, usually rural (^eouporny. In 
five States it is either re<]inred or usually given, and five others expect to in- 
troduce work in this field during the coming year. 

Some work in rural economy is given in 22 States, and in 12 it is either 
required or usually given. In 7 the course is one of farm management and 
rural economy, and there seems to be a tendency to make such a combinalion.^ 
Both rural sociology and rural economy are usually given in the fourth year. 

Courses in country-life probhans are given only in Wisconsin and California, 
although considered in other States in courses of rural sociology or rural 
economy. Of replies received from 35 States, 27 favor a course in community 
civics, 28 in rural sociology, and 29 in rural economics in 4-year vocational 
curricula. Six favor giving a year’s work to include all these subjects. 

Some advocates of the project method in vocational education tVel that these 
subjects ndght be taught as far as necessary for sccondtiry s(*hools in connec- 
tion with the project work or in purely vocational courses. Tleplies indicate that 
so far as practicable the incidental consideration of such problems as market- 
ing, better roads, conservation, and farm labor in courses in agronomy, dairying, 
fruit growing, farm management, etc., and of such topics as child labor, infant 
welfare, recreation, farm labor for women, the family, etc. in home economics 
courses, is encouraged, but that only where tliere are capable teachers broadly 
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traii^ed l8 rnnch being done with them, as no suggestions are giyen in the texts 
or syllabi. Marketing, farm labor and roads, and infant welfare are the topics 
more commonly considered. Ton States ont of 28 replying were unfavorable 
to a tendency toward the consideration of such economic and social problems 
in these technical courses, 10 felt that such a tendency w*as apparent and were 
favorable to it, and 6 desired these subjects taught as separate courses. 

As to whether undt^r existing conditions of the small high school with a 
few teachers, social and economic problems will be taught best by the agri- 
cultural or home economics teacher or by the teacher of history, English, or 
other academic subjects, the replies from 30 States favor the vocational teacher. 
Ten States favor either the vocational or academic teacher, preferably tbe one 
best trained for such work. 

The home project, — ^Its use in teaching vocational agriculture, A. K. Gbtt- 
MAK, A. P. WruJCAMS, and W. J. Weaveb {N. Y. State Vniv. Bui, 712 {1920), pp. 
$4 ), — The authors outline a plan for the organization of home project work for 
vocational agricultural schools and departments. 

Nature study and agriculture, O. C. Schmidt {Bot^tofi: D, 0. Heath d Co., 
1920, pp, yiIT+i59, figs, 432). — ^The five parts of this book deal respectively 
with plants; insects; poultry and wild birds; domestic and wild animals; and 
farm work and the age of machinery, farm maiuigenient, and boys’ and girls* 
clubs. Practical exercises and projects, a list of books, pamphlets, and iK;ri- 
odlcals for reference, and lists of birds of the North are included. No attempt, 
it Is stated, has been made to draw an arbitniry dividing line between nature 
study and agriculture, the former being viewed from Ibc standpoint of the 
pra(?tical and the a<*tual. The aim has been to treat chiefly iha topics whoso 
study may yield knowledge of economic value. 

Bletetics for high schools, F. Wili^ard and L. H. Omwen' (N€«? York: ^fach 
willnri Co., 1920, pp. XX -^201, figs. 23 ). — ^This book deals with the dependence 
of the body on the adaptation of foods to body needs, the applications of the 
principles of nutrition to the feeding of the family, with stHX‘lul emphasis on 
the relative values of different foods and economy in buying, and the Importance 
of good food habits. Practical oxercisc.s and references to literature are 
Included. 

Extension work across the country, R. H. Whefxkr {Cornell Countryman, 
18 (1921), No. 4y PP* 187-189, fig. 1). — ^Attention is called to the distinctive char- 
acteristics of State extension organization in New York, Wisconsin, Minnesota, 
North Dakota, Montana, Nebraska, Iowa, Missouri, and Illinois. It is stated 
that New York and Wisconsin represent a decentralized organization with the 
extension specialists In subject matter departments, while Iowa and Minnesota 
present a very much centralized type of organization. In Iowa and Illinois the 
county work is completely organized. The author believes that the trend of 
organization in these middle WCvStern States is toward the New York and 
Wisconsin i)lan. 

HlSCELLAHEOXrS. 

Thirty-second Annual Report of Illinois Station, 1919 {Illinois Sta, Bpt. 
1919, pp. 261).— This contains the organization list, a financial statement for 
fiscal year ended June 30, 1919, brief notes as to the principal lines of work, and 
a list of publications of ihe year. The experimental work of the department of 
horticulture Is abstracted on pages 886 and 839 of this issue. 

Report of Oregon Station, 1910-1920 {Oregon Bta, Rpt 1919-lSO, pp. 
80). — This contains the organization list and a report of the director for the 
biennium ended June 30, 1920, including synopses of departmental reports and 
notes on the substations. The experimental work not previously reported is for 
the most part abstracted elsewhere in this issue. 
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Idaho Station* — J. M, Raeder, instructor in botany ami assistant plant 
pathologist of the Iowa College and Station, has been appointed assistant plant 
pathologist, eiTective July 1. 

Minnesota University.— Frank W. Lathi’op has been ap^winted assistant 
professor of agricultural education, bcgiiinirig September 15. 

North Dakota Station. — Ralph P. Beard, cereal chemist, has resigned, effec- 
tive July 1, to curry on graduate work, beginning at the Univer.sity of Minne- 
sota. A. C. Kuenning, county agent of Dickey County, has been appointed 
sujjerintendent of the VVilliston Substation. Charles H. Ruzicka, formerly 
superintendent of this substation, Is acting as superintendent of the college 
farm. 

Ohio Station. — Breeders* Gazette notes that Grace Darling Hengerveld, a 0- 
year old Hol.steln-i'ricslan cow owned by the station, has thus far given birth 
to five sets of twins and two singles, making a total of twelve calves in 7 years. 

Vermont University. — bill has been passed by the legislattire appropriat- 
ing ^25,000, annually, for the colleges of arts and science, agriculture, and en- 
gineering of the university for a i»eriod of two year.s. 

WasTiington College and Station.— An appropriation of $(^,000 was made 
by the leglslnture at the session rK*«mtIy closed for replacing the college farm 
buildings destroywl l»y the tornado in July, 1920. A modern poultry plant with 
an incubation cellar, a practice brooding house, a breeding house, and laying 
houses will be (Mmstrnctetl. A new cattle and sheep barn will be built, and the 
quarters for the dairy lierd enlarged and improved. ^ 

George A. Olson, hefoi of the statJem division of chemistry and State chemist, 
has resigned to bo<*ome agricultural adviser for tiie Gypsum Industries Asso- 
ciation, with headquarters at CMiicago, 111. J. II. Doiig\vell, instructor in ani- 
mal husbandry, has resigned to aca*pt a similar ix)sition at the University of 
West \'irglidn, beginning August 1, and will l>e succeeded by Richard T. Smith, 
a 1918 graduate of the college. H. V. Singleton, as-sistant in farm crops, has 
been assigned permanently to the Irrigation Substation at Prosser for investi- 
gational w^ork In crop production under irrigation. 

Agricultural Kdincation in Canada* — At the Ontario Agricultural College a 
new dairy building and a Memorial Hall, the lathu* to be erected by private 
subscription, are to be erected in the near future. The Ontario Veterinary 
College is to be transferred from Toronto to Guelph, and plans have been pro- 
vided for a new building to cost $200,000. 

The department of biology at Ma<vlonald College has been divided, Pro- 
fessor William Loehhead retaining charge of the department of entomology 
and aoology, and B. T. Dickson becoming head of the department of botany. 
Dr, G. P. McKostie has been appointed assistant professor of cereal husbandry, 
and Walter Biffen lecturer in botany, 

Angus A. MacMillan, associate professor of animal husbandry at the Mani- 
toba Agricultural College, has been appointed chief of the sheep and goat 
division of the Canadian Department of Agriculture. Dr. F. C. Craighead of 
the Bureau of Entomology, IT. S. Department of Agriculture, has been appointed 
entomologist in the division of forest insects. Dr. A. E. Cameron has resigned 
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from the entomological branch to become professor of zoology of the University 
of Saskatchewan. 

An act has bmi passed by the legislature of Quebec estiiblishlng intermediate 
agi’lcultural schools in the principal agricultural centers ot the Province. The 
schools will be placed in tlie hands of the religious authorities, but the (gov- 
ernment will reserve the right to direct the course of study. 

University of the Philippines. — ^The new laboratory building of the college 
of veterinary science and medicine has iK'en completed, affording quarters for 
a bacteri()logl(;al laboratory, classrooms, and offices. 

Dr. (hiy Potter Benton, formerly president of the University of Verm<mt, 
has been appointed president of the university. H. R. Woodworth, a county 
horticultural commissioner of Oaliforniu, has been appointed professor of emto- 
raoJogy in the college of agriculture. 

American Food Research Institute. — This Institute, established as pre- 
viously noted (K. S. R., 44, p. 309) by the Carnegie Corporation and Stanford ^ 
University with T)r. C. L, Alsberg as one of its three directors, has appointed 
as the additional direc*tors Dr. Alonzo E. Taylor, professor of physiological 
chemistry of the University of Pennsylvania, and .Joseph S. Davies, assistant 
professor of economics at Harvard University. These three directors are em- 
lH)wered to determine the scientitic policies of the institute and tlie problems to 
be studied. 

The advisory committee appointed by the Stanford University consists of 
Secretary of Commerce Herbert Hoover; Julius M. Barnes, formerly president 
of the U, S, Crain Corporation ; Dr. J, C. Merriani, president of tiie Carnegie 
Institution of JVashingtoii ; J. R. Howard, president of the American Farm 
Jiiireau Federation; President W. M. .Tardine of the Kansas College; and Ceorge 
Roeding, chairman of the Horticultural Commission of the State of (California. 

Thompson Institute for Plant Research. — Dr. William Crocker, associate 
professor of botany in the University of Chicago, has i)een apj>ointed director 
of the newly established Thompson Institute for Plant Research. This Insti- 
tute, located at Yonkers, N, Y., Is expected to begin work this fall. Its man- 
agement is to he under a board of trustees composed of three business men and 
three scientists. Dr. John M. Coulter of the University of Chicago and Ray- 
mond F. Bacon of the Mellon Institute have been selected as two members of 
the scientific group and are to choose the third member. 

Gypsum Industries Fellowships. — Breeders' Gazette announces that fellow- 
ships have been established by the (rypsum Industries Association in the Iowa 
and North Carolina Colleges and in (Chicago and Cornell Universities, to study 
the^ value of gypsum as a plant food and manure preservative. The value of 
gypsum on leguminous crops is being tested at present. 

Honors Paid by International Institute of Agriculture to David Lubin. — 
A marble bust of the late David Lubin of California w’as unveiled l)y the King 
of Italy at the Institute building in Rome, March 24. The impressive exercises 
commemorating Mr. Luhin’s services in the founding and development of the 
Institute v^ere attended by many high Italian officials, the U. S. Ambassador, 
members of the permanent committee of the Institute, and others. Following 
an address by M. Edoarda Pantano, president of the Institute, and the unveiling 
of the bust, Dean T. F. Hunt, delegate of the United States, concluded the 
exercises with a brief speech of appreciation. 

Under previous action of the general assembly of the Institute, the seat 
occupied by Mr. Lubin is to remain In the assembly room forever unoccupied, 
and an Inscription commemorating his work is to be placed in the Institute 
building. 
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Wyant, Z. N., 175, 195, 568, 
598. 

Wyman, h„ 888. 

Yampolsky, 0., 218, *219, 220. 
Yanovsky, E., 99. 

Yarnell, 1). L., 86. 

Yokogawa, 8., 868. 

Yorke, W., 683. 

Yothers, W. W., 250, 868. 
Young, P.D., 110, 121, 685, 
717. 

Young, n. L., 307 
Young, R. A., 145. 

Young, W. J., 443, 461, 524, 
532, 

Zacher, P., 353. 

Zack, E. A., 379. 

Zade, 843. 

Zade. A., 880. 

Zalla, M., 172. 

Zanthier, II. D. v., 806. 

Zavltz, C. A.. 227. 

Zeeb, R., 289. 

Zehntner, L., 828. 

Zeller, 8. M., 27, 65, 839. 
Zerban, P. W., 14. 

Zetek, J., 256, 454. 
ilva, 8. 8., 261. 

Zlmmerley, H. H,, 159. 
Zimmerman, B. C., 208. 
Zimmermann, H., 758. 
linn, J., 186, 141. 

Seller, H. F., 809. 

Zumar&n, C. G. 8. de, 891. 
lundel, G. L., 158. 

Zyl, J, P, van, 18, 19. 



INDEX TO SUBJECTS. 


Ahhella mhflava, parasitism by, 654. 
Abortion — 

contagious, bleeding for tests of, Mich., 
678. 

contagious, immunization, 879. 
contagious, in cattle, 183, 480, 678. 
contagious, in marcs, Minn., 778, 180. 
contagious, in swine, 184, 482. 
coptagious, studies, Mich., 578, 878, 
879 ; Orog., 874. 

{iSee also Bacillus ahortus.) 
Acanthocephaln of domestic animals, elaa- 
siflcatlon, 375. 

Acari, nonparasltlc, of Tyroglyphidse, 851. 
Accc^ssory food factors. (Rre Vitamins.) 
Accounting, farm. (Sre Farm accounting.) 
Acetaldehyde production, 610. 

Acetone production, 710. 

Achatinn fuUca, control, 761. 

Acid, organic, formation In leaves, 825. 
Acid phosphate. (See Superphosphate.) 
Acidity of the air, studies, 209. 

Acids — 

amino. (See Amino acids.) 
and bases, organic, estimation, 411. 
effect on catalase production, 63. 
fatty. (iS'ec Fatty acids.) 

AcHncmyces — 

Scabies, notes. Wash., 642. 
sp., notes, 447. 

Act Inomy cotalcs, classification. 517 
AcHnonema roHiS, notes, 750. 

Adelphocoris rapidus, affecting beans, 649. 
Adhesive for Bordeaux mixture, Hawaii, 48, 
Adrenal capsules, hypertrophy, 669. 
Adrenalin, action on turtle heart, 874. 
Adrenals, function as affected by thyroids. 
669. 

A^cidium fraoAni, notes. Conn.State, 149. 
AJgeria pyri, studies, TJ.8.D.A., 162. 
Aeolothripidro, notes, 663, 

Aerial sounding, highest, U-S.D.A., 716. 
Aerology. (See Atmosphere.) 

Aeronautics, yeather factor In, U.S.D A., 
717. 

Afforestation. (See Porestatlon.) 


Agglutination test for glanders, 779. 
Aggregates, road. (See Road materials.) 
Agrarian — 

agitations In Italy, 691, 890. 
revolution in United States, 387. 
Agricultural — 

botany, textbook, 194. 
chemistry. (See Chemistry.) 
college for West Indies, 696. 
colleges — 

dairy departments In, 794. 
need for sociology in, 689. 
organization, effect on station 
force, 701. 
statistics, 389. 

(See also Alabama, Arizona, etc.) 
colonization. (See Land settlement.) 
conditions in Prance, 891. 

(See also Agrlcultuie.) 
cooperation, 90, 191, 197, 593; Kans., 
386. 

cooperation essentials, 691. 
cooperation fundamentals, Calif., 292. 
cooperation in Argentina, 692. 
credit — 

during the war, 488. 
in Prance, methods, adaptation to 
Scotland, 488. 
needs of settlers, Wis., £89. 
relation to Federal Reserve Sys- 
tem, 197. 

to small farmers in Prussia, 591. 
development, cooperative relations in, 
U.S.D.A., 297. 

economics. (See Rural economic^.) 
edu(*ation — 

In Belgium, improvement, 694. 
in Canada, 699, 696, 809. 

In Europe, 390. 
in Prance, 500, 695. 
in Great Britain, 599. 

In Norway, 695. 
in Scotland, 390. 
in Sweden, 695. 

In Victoria, 896. 
in Virginia, 296. 


Note. — T he abbreviations “ Ala.College,” “ Conn.State,” ” Mass.,” etc., after entries 
refer to the publications of the respective State experiment stations ; ” Alaska,” ” Guam.” 
” Hawaii,” ” Porto Rico,” and ” V. I.” to those of the experiment stations In Alaska, 
Guam, Hawaii, Porto Rico, and Virgin Islands ; ” Can.,” to those of the experiment sta- 
tions in Canada ; and “ U.8.D.A.” to tliose of this Department. 
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Agricultural — Continued, 
education — continued. 

Tocational at Camp Deyens, 399. 
vocational, farm shop work in, 
297. 

vocational, high school depart- 
ments, 92. 

vocational, home projects in, 297, 
898. 

vocational, in Indiana, 794. 
vocational, In New Jersey, 696. 
vocational, in Ohio, 697. 
vocational, in South Carolina, 794. 
vocational, in Tennessee, 295. 
vocational, in West Virginia, 493. 
vocational, maintenance, 505. 
vocational, record forms, 493. 
vocational, statistics, 793. 

(See also Agricultural Instruction 
and Vocational Education.) 
engineering — 

research, status, 199. 
studies, Calif., 786. 
technical efflclency test, 199. 

(See also Engineering.) 
experiment stations. (See Experiment 
stations.) 
extension — 

cooperative, TT.S.D.A., 495, 792. 
educational tours, 495. 
in United States, 93. 
organization, editorial, 609. 
relation to legislation, 494. 

State, organization, 898. 
workers, record.s for, U.S.D.A., 195. 
geography, 384. 

Institutes in England and Wales, 492. 
instruction — 

annual plan of work, 596. 
at University of Philippines, 895. 
course of study, 696. 
development in secondary schools, 
695. 

effect of Smith-Hughea Law, 198. 
for farmers’ daughters, 698. 
for rural and city schools, 296. 
for service men, 390. 
in colleges, 894. 
in continuation schools, 498.. 
in Ireland, 695. 
in New Hamp.ghlre, 897. 
in Wisconsin, 294. 
part-time and evening classes, 
391. 

standardizing, in Germany, 194. 
(See also Agricultural education.) 
insurance, hall and live stock, 598. 
labor — 

by women in England, 789. 
contract piece wage, 291. 
in England, history, 291. 

In Sweden, 488. 

In Wisconsin, Wis., 89. 
problem, 196. 
survey, Kans., 288. 
unions in Great Britain, 692. 


Agricultural Continued . 
labor — continued. 

V, school attendance, 892. 
wages, 387. 

wages, relation to prices, 89, 592*. 
law, recent, in Great Britain, 90. 
laws, new tendencies, in Italy, 101, 
machinery — 

courses of instruction In, 393. 
gear teeth, repair, 484. 
grinding wheels, use, 287. 
importance, 200. 
lubrication, 686. 

meteorology, international organiza- 
tion, 499, 

olScials, InslitutlonB, and organiza- 
tions, list, 295. 
organizations — 

American, directory, U.S.D.A., 
884. 

in Ohio, Ohio, 489. 
production — 

increasing in Australia, 601. 
natural laws of, 690. 
product^! — 

marketing. (See Marketing ) 
of French Bast Africa, 694. 
prices, 197, 387. 
prices, effects In Germany, 690. 
prices, relation to farm wage, 89. 
systematizing distribution, 91. 
publications, filing, Kan.s., 795. 
research — 

and seed testing, 233. 
coordinating in South, 498. 
genius in, editorial, 705. 
in Great Britain, 699. 
in Scotland, 390. 
in Victoria, 896. 
resources of Nebraska, 692. 
school — 

high, of Ilohenhelm, 596. 

V, forest academy, 93. 
schools — 

continuation in Czechoslovakia. 93. 
In Germany, 390, 096, 896. 
summer, In Canada, 690. 
statistics — 

of Algeria, 91. 
of Argentina, 694. 
of Australia, 792. 
of Austria, 294. 

of Belgium and Belgian Kongo, 
294. 

of Bulgaria, 891. 

of Canada, 91. 

of Czechoslovakia, 792. 

of Denmark, 492. 

of England and Wa^s, 389, 792. 

of Ireland, 694. 

of Italy, 698. 

of Roumania, 91. 

of Scotland, 694. 

of Sweden, 492, 694, 894. 

of Union of South Africa, 92, 492. 

of United Kingdom, 694. 
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Agricultural “-Coutiuuc'rt. 
statistics— coiitliiur<1 
of Uruguay, 192. 
of Uruudi, 596. 
theoretical bases, 792. 
syndicalisiu In France, 480. 
teachers, training, 193, 492, 493, 506. 
«90. 

tenancy. (See Land tenure.) 

'wages board, work of, 90. 

Agriculture — 

and nature study, treatise, 898. 
as a business, G91. 
as training for citizenship, 200. 
Department of. (Srr United States 
Department of Agriculture.) 

Illinois system, 111., 720. 
in American Association for Adv-^aio'e 
ment of Science, 102. 
in Canada, 387. 

In Chosen, 02. 

in colonies, organization, 02. 

in Denmark, 3vS8 

in Prance, organization, 402. 

in Friesland, 891. 

in Great Britain, 90, 702 

in Italy, Government promotion, 092. 

in Netherlands, 293. 

in daaes of Llb.Aan Desert. 193. 

in United States, impre^^sions, 504 

(See alfso Agricultural conditiuns ) 
native. In Africa, 293. 294, 
naturC'Study, treatise, 79r». 
teaching, guide for, 704. 
theory of inteuslty, lilustnitioo, soo. 
vitalizing in rural schools, J)4 
AgriJus — 

angclU'Uft, notes, 256. 553 
spp., life history, 164. 

Agriohtna agrr/fti^, stud\e.«, Gieg , 158 
A gropyrem — 

cristatum, culture, Mont., 331. 
repmSj, seeds, germination, 232. 

Agrotis urgctum, papers on, 57, 758. 

Agrnlis ypsilon. (Kcr i^utworm, black ) 
Air- 

acidity of. studies, 200. 
pollution by coal smoke, 430. 
route.s, selection of, U.S.D.A.. 416 
(8'cc also Atmosphere.) 

Aircraft, use in forestry and logging. 118 
Airplane fabric, tests, U.S.D.A., 138. 
Alabama — 

Canebrake Station, note.s, 190. 

College and Station, notes, 395. 

College Station, report, 795. 

Alaska Stations, report, 393, 698. 

Albino plants, eff»*et of sugar on growtii 
223. , 

Albumin, egg, effecl of quinin, 506. 

Alcides Uueogrammus, studies, 660. 

Alcohol — 

and carbohydrates, treatise, 409. 

as engine fuel, 785. 

effect on tetanus spores. 780. 


Alcohol — Continued. 

germicidal value, 080. 
manufacture from molasses, 414. 

(See also Ethyl alcohol and Methyl 
alcohol.) 

Aldehyde production, 010. 

Aleurohius farinw in stored grain, 851. 
Aleurooanthus woglumi, 69 ; U.S.D.A., 454. 
Alfalfa— 

and timothy, culture, Wls., 227. 
a.? affected by soil reaction, 033. 
as affected by windbreaks. N.Dak., 624. 
as forage crop, TTtnh, 525 
ns green manure, .Alaska, 522 ; Del., 
431. 

breeding, 827 ; Ariz , .524. 
clover stem borer on. TT.S.D. 164. 
cost of production, N. Dak., 88 ; 
U.S.D A., 780. 

crown gall, life history, notes, 748. 
<Town wart, sludies. 643, 74S. 
culture, Alaska, 328, 329, 522; Mont., 
,331; U.S.D.A., 34, 138, 229, 230. 
culture e.xpenrnents, Alaska, 328 , 
Hawaii, 21); N.Dak.. 524. 
curing, effect on composition, Kans , 
224. 

drought resistance, Wis , 227. 
dry-land, culture, U.8.I).A., 229 
eff<‘ct of prolonged production, Kans , 
213. 

effect on following crops, 532 ; R.I , 
31. 33; U.S.D. A., 33. 
fertilizer experiments, Hawaii, 20; 

Kans., 225; Minn., 321. 
g<*rmInation as affected by fertilizers. 
Va., 721. 

hay, analyses, Ariz., 508 ; Wash., 471. 
hay, feeding value. Kans , 769. 
hay, yh’ld, U.S D.A., 136. igsie*' 

inoculation experiments, Hawaii, 29. 
insects affecting, Kans . 249. 
irrigation experiments, IT.S P A., 136. 
leaf spot, notes, 48. • 

lime rerjuirement tests, R.I , 32, 
Mneeospoi'ium sntciniforme on, 241. 
manuring experlimuits, U 8.D.A., 127. 
meal, analyses, 267 ; Hawaii. 71 ; 

Mass., 071 ; Mich.. 668 ; N 11., 671. 
pasture for pigs, U.S.D A., 771 , 

pasturing, N.J., 3(58. 

Peruvian, culture, U.S.D A., 230. 
rotation experiments, Kans , 213 ; 

U.S.D.A.. 732. 

!?eed production and marketing, out 
look, 143. 

seed prodU(‘tlon, factors affect lug. Colo., 
229. 

seed, scarification, Wis., 226. 
seeding experiments, Hawaii, 30; Va., 
732. 

time of rutting, Kans , 224. 
variety tests, Calif., 731 ; Hawaii, 29 ; 
Minn., 330 ; Mont., 331 ; Oreg., 820 ; 
U.S^.P.A., 130. 
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Alfalfa — Continued. 

vitamin B content, 261. 
weevil, notes, Oreg., 850. 
weevil, spraying, IT.S.D.A,, 855. 

Algae — 

in stored soils, vitality, 620, 
mucilaginous substance of, 202. 
red, evolution of chromatophores and 
chondrlome in, 828. 

Algaroba, culture, Hawaii, 44. 

Alkali- 

effect on catalase production, 63. 
effect on concrete, U.S.D.A., 586. 
effect on cotton, Aria., 619. 
fusions, 310. 
of soil, treatise, 210. 
reclamation, Ariz., 509. 
salts, antagonistic action of other salts 
toward, 20. 

salts, effect on concrete, 286. 
soils, formation In India, 609. 
soils, reclamation, Calif., 720 ; IT.S.D.A., 
419. 

water, effect on concrete, 883. 

Alkaline tides In nitrogen metabolism, 764. 
Allium oarinatum, notes, Pa., 737. 

Almond — 

industry in Tunis, 147. 
roots as affected by copper sulphate, 
Cnllt, 748. 

seedlings, testa, Calif., 738. 
shot hole, notes, 49, 842. 

Almonds — 

Cimheof quadrimaculata on, 258. 
nutritive value of proteins, 461. 
stocks for, 145. 
vitamin content, 4(il, Kir), 

.Alpaca, hair structure, 467. 

Alternaria brassiew tJUKTotspora , notes, 
^'^onn. State. 150. 

AlHca spp., life history, U.S.D.A., 469. 
Aluminum — 

as factor In soil acidity, 126. 
effect on corn, 326. 
effect on superphosphates, 28. 
ions in plants, distribution. 222. 
Alundum filtering crucibles, technique, 112. 
Amaranthua palmeri, poisonous to live 
stock, Ariz., 581. 

Ameiva ewul, control of insects by, 651. 
American — 

agricultural organizations, directory, 
U.S.D. A., 884. 

Association for Advancement of Science, 

102 . 

Association of Soil Survey Workers, 
800. 

Farm Economic Association, 196. 

Food Research Institute, notes, 399, 
900. 

Pomologlcal Society, notes, 399. 

Seed Trade Association, 631. 

Society of Agricultural Engineers, 198. 
Society of Agronomy, 98. 

Amino acid — 

excretion, 763. 

synthesis In animal organism, 63. 


Amino acids — 

effect on tubercle bacilli growth, 580. 
from coconut globulin, 710. 
in gelatin, 710. 

in proteins of mungo bean, 709. 
in ragweed pollen proteins, 110. 
methods for estimation, 411. 

Ammonia — 

accumulation in limed and unlimed 
soils, 20. 

by-product from sugar manufacture, 

128. 

determination, 28, 202. 
determination in urine, 804. 
excretion, hourly variations, 763. 
process, direct synthetic, 216. 

A mmonlflcation-— 

measure of antagonistic action between 
salts, 20. 

of Porto Rico soils, 814. 

Ammonium — 

bicarbonate, fertilizing value, 318. 
chlorid, fertilizing value, 318, 817. 
citrate, neutral, behavior, 801. 
humate, action, 613. 
nitrate, effect on rice yields, 831. 
nitrate, fertilizing value, Ala.Col., 722. 
polysulpbid solutions, fungicidal value, 
161. 

salts, fertilizing value, 217. 
sodium sulphate, fertilizing value, 318. 
sulphate, analyses, Ky., 616 
sulphate, effect on clover, 815. 
sulphate, effect on lime requirements 
of soil, Pa., 723. 

sulphate, effect on rice yields, 831, 
sulphate, fertilizing value, 318 ; 
Ala.Col., 722. 

sulphate nitrate, new fertilizer, 216. 
sulphate, time of application, 319. 
Amylase — 

in calf fetus, 805. 
pancreatic, process of purifying, 309. 
Anaerobes, cultures, m<>tho(l, 477. 

Anagrus giraulti, parasitism by, 654. 
Anaplasma centraJe, longevity, 277. 
Anaplasms, method of staining, 278. 

Anarnia lineatclla. (See Peach twlg-moth.) 
Anasa trisHs. (See Squash-bug.) 

Anatomy, pathological, treatise, 577. 
Andropogon sorghum. (See Jo war.) 

Anemia — 

blood regeneration following, 564. 
Infectious, equine, contamination of 
horse sickness serum by, 81. 
infectious, equine, relation to Gastro- 
philus larvae, 280. 

infectious, equine, transmission to 
swine, 185, 779. 

Anesthesia, use of stovaine fn, 476. 
Anesthetics, resistance of protoplasm to. 28 
Angoumols grain moth, summary of infor- 
mation, U.S.D.A., 864. 

Animal — 

breeding. (See Heredity, Hybridiza- 
tion, and specific animals.) 
chromosomes. (See Chromosomes.) 
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Animal — Continue, 
diseases — 

and bacteriology, treatise, 678. 
diagnosis, preparation and ship- 
ment of specimens, Kans., 873. 
in Egypt, 677. 
in Georgia, regulations, 677. 
in Germany, 677. 
in Great Britain, legislation, 180. 
in India, 275, 476. 
in Japan, 677. 
in Saxony, 476. 
in South Carolina, 180. 
infectious, immunity in, 476. 
parasitic, relation to live stock 
industry, 180. 
treatise, 677. 

(filce also specific diseases.) 
parasites, effect on photosynthesis, 518 
parasites In Colorado, 180. 
production, course of study, 194, 494. 
production, laboratory exercises In, 
296. 

products of French West Africa, 267. 
shelters, artificial heating, 199. 
tissues, chlorln and broniln in, 71.3. 
tissues, lodin determination in, 114 
Animals-^ 

bacterial content of normal flesh, 377. 
domestic. Insects attacking, 67. 
domestic, number of young in, 174. 
domestic, regional anatomy, 481. 
fur-benrlng, laws, U.S.D.A., 248. 
laws regulating commerce in, 836. 
longevity, 866. 

vaccination with killed bacteria, 876 
(See also Cattle, Live stock. Mammals, 
Sheep, etc,) 

Anolkium punctatum, life history and con- 
trol, 658. 

Anolis spp., control of insects 1>y, 661. 
Ancmala undulata on mangoes, 554. 
Anopheles— 

bifurcatus as affected by hydrocyanic 
acid, 364. 

plumbetts. Infection with Plasmodium 
falciparum, 650. 

Anophelines, Californian, egg-laying, 854. 
Anophellnes in Flanders, 552. 

Anoplocurius oanotiw n. g. and n. sp., de- 
scription, 166. 

Anoplura from South African hosts, 76. 
Antestia UneaticoUta, life history, 68. 
Anthelmintics, studies, 185. 

Antheraa cytherea droppings, analysis, 420. 
Antbocyanin. (See Pigmentation.) 
Anthonomus — 

grandia. (See Cotton-boll weevil.) 
aignatus, iSee Strawberry weevil.) 
Anthrax — 

and sheep pox, vaccination, 582. 
bacilli, bactericidal action of rabbit 
serum toward, 182. 
control In Canal Zone, 877. 
cutaneous vaccination against, 877. 
diagnosis from putrefying tissues, 182, 
immuniz^lou, 578, 876. 


Anthrax — Continued. 

infection, dissemination, 876. 

Infection, value of normal sera in, 679. 

notes, 180. 

popular account, 376. 

review of literature, 678. 

symptomatic. (See Blackleg.) 

Antigen of Bacillus abortus, preparation, 
480. 

Antigenic value of blackleg germ-free fil- 
trate, 76. 

Antigens, massive doses for tuberculosis 
immunity, 682. 

Antineurltlc vitamin. (See Vitamin.) 
Antiscorbutic. (See Scurvy.) 

Antiscorbutic vitamin. (See Vitamin C.) 
Antiseptics. (See specific antiseptics.) 
Antlxerophthalmic vitamin. (See Vitamin 
A.) 

Ants and fungi, relation, 856. 

Ants, Argentine, in Prance, 356. 

Ants, white. (See Termites.) 

Anuraphis longicauda n.sp., description, 
853. 

“ Aolan,*' new treatment for foot-and- 
mouth disease, 878. 

Apnte punctipninis, notes, 2.50. 

AphidiuS’^ 

phorodontis, parasitism by, Va., 756. 
prunifolw, control, Va., 766. 

Aphids, life history and control, U S.D A., 
69. 

Aphis brassiem. (See Cabbage aphids.) 
Aphis gossypii. (See Melon aphis ) 

Aphis maidi-radicis. (See Corn root aphis. ) 
Aphis malifoHw, studies, Va., 754. 

Aphis maydis, notes, 49. 

Aphis pomi. (See Apple aphis.) 

Aphis spp., remedies, N.J , 349 
Aphis, rosy, studies, Va., 764. 

Aphis, woolly, control. 766. 

Apiary inspection, 361. 

Apiculture. (Sec Beekeeping.) 

Apochiema rachleUr, habits, 763, 

Apophnilus brevis n.sp., de.scription, 358. 
Apparatus — 

butter test bottles, description, 311. 
continuous filters for using Norlt, 808. 
for calibrating Babcock bottle, 805. 
for calibrating gas meter.s, 202. * 

for changing chamber temperaluro, 322 
for continuous dialysis, CIO. 
for determining carbon dloxtd, 204. 
for determining composition of air, 16. 
for determining errors of sacchiirlm- 
eter scales, 13. 

for determining leaf temperature, 131. 
for determining moisture content of 
cereals, 604. 

for determining moisture In fertilizers, 
802. 

for determining sugars, 204. 

for disttlling foaming liquids, 10. 

for extraction of liquids, 10. 

for gas analysis, 202. 

for maintaining constant humidity, 56. 

for measuring basal metabolism,- 264. 
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for moasuriiig bodily comfort, U.S. 
D.A., 416. 

for iiiPiisurlng color In flowers, 135. 
for incasuiing color In sugar, 807. 
for measuring oxidase and catalase. 
20 . 

for measuring pressures in soils, TJ.S. 
D.A., 189. 

for measuring respiration of cranber- 
ries, Mass., 802. 

for preventing overtitration, 10. 
for refluxing and stirring chemicals, 
802. 

for sterilization of canned foods, 462. 
for treating bulbs with hot water, 451. 
for ultraflltratlon, description, 410. 
mlcrocolorlmoter and nephclomcter, 
711. 

respiration chamber for large ani- 
mals, 5. 

respiralion, description, 172. 

.scientific, testing and patenting, 849. 
thermocouple, improvements, 30. 
torsion viscosimeter, 677. 
wash bofllc with continuous stream, 
113. 

Apple — 

aphids, notes, Greg., 851. 
aphis, green, life history and control, 
U.S.D.A., 59. 

aphis, remedies, N, J., 349 
aphis, rosy, life history and control, 
U.S.D.A., 50. 

aphis, rosy, studies, Va., 754. 
bark, oxidase, activity as affected by 
salts, 420. 

bitter pit, control, Wash., 240. 
black rot, notes, 48. 
blister cankci. .S17; 111, ; Iowa, 

419. 

blotch, control, 53, r»4n, 018: HI, 830; 
Ohio, 153. 

blotch, notes, Pa., 745. 
borers, control, Pa., 757, 
hra<'kel fungus, notes, 48. 
brown rot, notes, 340. 
butter .sub,stltute.s, food value, N.Dak,. 
360. 

' canker, European, notes, l*a., 745. 
canker, notes, 340 ; Conu. State, 149 ; 

Kans., 242 ; Oliio, 151. 
collar rot, Del., 444 ; 111., 889. 
crown gall, stiidies, Iowa, 444, 449. 
die-back, notes, 40. 
diseases, in storages U.8.D.A., 247. 
diseases, notes, 155. 
diseases, physiological, Greg., 840. 
frog-eye. control, Pa., 63. 
fruit spot, notes, Pa., 745. 
fruit spurs, studies, Oreg., 835. 
fruit worms, control, Oreg., 851. 
grain aphis, life history and control, 
U.S.D.A., 59. 

leaf roller, control, Oreg., 861. 
leaf r<dlcr, two-handed, notes, 066 


Apple — Continued. 

leaf skelotonizcr, Kans., 249. 
leafhopper on potatoes, N.Y. State., 
852. 

leaves ns index to internal condition 
of tree, Oreg., 836. 
maggot, control, 662. 
mildew, notes, 346, 445. 
orchards, culture experiments, Pa., 741. 
phylophthora rot, 648. 
root rot, 445, 642 ; Va., 746. 
roots, resistance to freezing, N.Y. Cor- 
nell, 820. 

sap, freezing-point depres.sioTi, N.Y. 
Cornell, 821. 

scab, notes, 48, 155, 246, 346, 848 ; 
Mich., 144, 543; Minn., 753; Oreg., 
160; Wis., 241. 
scald, control, U.S.D.A., 247. 
seedlings, root har<llne.ss, Wis., 242. 
sirups, home manufacture. Idaho, 15. 
spur growth, studies, Wis., 41. 
sucker quarantine, 363. 
tree borer, flat headed, Oreg., 850. 
tree borer, spotted, studies, U S.D.A , 
165. 

trees, dwarf, value, Va., 730 
water core, control. Wash., 2f6. 

Apples — 

a.s affected by dormant pruning, 533. 
biennial bearing, Wis., 41. 
breeding experiments, 145; Oreg., 830 
crab. (8cr Cr.ib apples ) 
culture at high nltltiulcs, (’ol(»., 234. 
culture experiments, Alaska, 336 
damage from various cnuse.s, Tl. S.D.A , 
118. 

depth of planting, studies, Oreg., 835. 
dusting and sprn>lng, 52, 150, Mich., 
144. 

effect of cultivation, Va., 739. 

Enstn. Ohio. 741. 

fertilizer experiments, NY. State, 531; 
Oreg., 837 : Pa., 741 ; W.Va„ 638. 
63 ^‘. 

freezing tenjperalurc for buds, 740. 
Golden Delicious, characteristics, ',536. 
Injury from cranberry root worm beetle, 
854. 

Insects affecting, 155 ; Mo., 754 ; N.T 
State, 06. 

Insects affecting, handbook, Oreg., 100. 
manuring experiments, 145. 
northwestern boxed, distribution, U.S. 
D.A., 837. 

parthenocari>y in, 820. 
pruning experiments, 633 ; Oreg., 836 
pruning, summer, Oreg., 833. 
spraying and dusting, »52, 156 ; Mich., 
144. 

spraying, cooperative, 636. 
spraying, effect on leaves, 245. 

.spraying experiments, 662, 648 ; Kans., 
23G; Mich., 643; Minn, 753; Pa., 
68 . 

spraying schedule, Mo., 635. 
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stock selection, 42. 
storage diseases, 749. 
storage experiments, Calif., 738. 
transporting lO-yeur-old trees, 630. 
varieties for Alaska, Alaska, 532. 
varieties for Ohio, Ohio, 140 
varieties, hardy, U.S.D.A., 741. 
variety tests, 533. 
vitamin B content, 201. 

Apricot — 

brown rot, control, Calif., 648, 743. 
gummosls, studies, Calif., 743. 
scale, brown, control, Calif., 654, 752. 
shot hole, notes, 40, 842. 

Apricots — 

freezing temperature for buds, 740. 
pruning experiments, Calif., 73S. 
spraying experlmont.s, Calif,, 048, 752 
stocks for, 145. 

storage experiments, Calif , 738. 
Armcerm fasoiculatus. (»SVc Coffee bean 
weevil.) 

Ai chips spp., notes, Oreg., 850, 8«51 
Arctia cajfj, blood cytology, 758. 

Areca palm, Mahali disease, 642. 

Arginlri in tiibacco seeds, 201. 

Arizona* Station, report, 598. 

Armillaria mflleat euzym action In, 27. 
Armillarla mHlca In rhubarb, 49. 

Annillurta mellca^ new hosts of, 645, 
Armlllarm mclUa, notes, 847, 461. 

Army ration, Italian, crltlchnn of, 259 
Army worm, notes, Iowa, 452. 

Arrowroot, culture In Brazil, 634. 
Arsenates, color reaction for, 611. 

Arsenic — 

behavior of bac(<Tla toward, 77. 
effect on soil flora, Mont , 341 
effect on wheat, 512. 

In animal body, fntr\ 76 
Arsenical dip, preparation, 78. 

Arsenical sprays, compari.son, 247. 
Arsenloals — 

effect on oriental peach moth, 551. 
electrometric analysis, 11. 
buspension quality and cost. Mass., 
463. 

toxicity of, Minn., 753. 

(See also Calcium arsenate and Lt*ad 
arsenate.) 

Arsine, insecticidal value, U.S.D.A., 56. 
Artichoke, Jerusalem, sirup from, 313. 
Artichokes, globe, inulin, content, 110, 
Asnphes aniericana , parasltlbm by, Va . 
756. 

Ascaridie, classification, 375. 

Ascaris ffiiurn larvae, migration, 778. 
Ascochyta leal! blotch, notes, 842. 
Ascochyta on tomato, 749. 

Ascochyta pisi, notes, 642 ; Ala. Col , 744. 
Ascocotylfi n.spp., description, 158. 

Ash rust, notes, Conn. State, 149. 

Ashes. (See Wood ashes.) 

Asparagus — 

anthracnose, Conn.State, 149. 


AsparagJis — (''ontjnued. 

Bacillus hotulinus on. 703. 
canning, 663; Kans., 206. 
crowns, grmiing, Pa., 740. 
diseases, control, N.J., 341. 
soup stock from waste asparagu.s, 534. 
Aspeu borer, control, U.S.D.A., 365, 

Aspen leaf curler, summary of information, 
753. 

Asperf/illus — 

c€llulos(B ii.sp., description, 567, 
fumlgatus on straw, digestion experi- 
ment, 567. 

nif/er, spore germination in relation to 
pH, 28. 

sp., uote.s, 445. 
spp., studies, 27. 
sydowi, notes, La., 116. 

Asphaltum cornpoiimis, In.secticidal valiitv 
I»a., 757. 

Aspidiotus perniciosus. (See San Josf* 
scale. ) 

Asphodelus lutcoides n.sp , notes, 820. 
A.ssoclatlon — 

of Foed Control Officials, 300, 364. 
of Official Agricultural Chemists, 99, 
414, 610, 801. 

of Official Seed Analy.st.s, 232, 233. 
of Southern Agricultural Workers, 498. 
Atoma n.spp , di'scription, IOC. 

Atmosphere — 

composition, apparatus for determining, 
16. 

physical phenomena, 617. 

(See also Air.) 

Atmospheric — 

environment and health, TT.S.D.A., 717. 
motion, studies, U.S.D.A., 121. 
pollution, measuiement, 209 
pressure distribution, 508. 
pressuH', distribution charts, notes, 
iJ.S.DA, J21. 

pres.sure, diurnal ihunge, U,S,D..A,. 121, 
pre.Nsure, effect ou Polenske and 
Ke!cln'rt-Mel.ssl values, 412. 
piessiue maps, making, U.S.n..A . 717 
refraction, irregular, at high altitudes, 
IT.S.l) A., 416. 

tempeiature. Tempetature 

Atresia, follicular, in rabbit ovary, 206. 
Auroras In United Slates, U.S.D A , 121, 
Autographa brassiae. (See Cabbage loop- 
A utognipha hrassiae, (See Cabbage looper. ) 
Avena colcopiiles, behavior of, 824. 

Avocado weevil, new, from ('anal Zone, 460. 
Avocados — 

analyses, Cullf, 738 
U^racilariu persew on, 1614 
new variety, Hawaii, 44. 
preserving, Hawaii, 16, 
pyriform scale on, control, 363. 
Azotobacter, effect of absolute reaction of 
soil solution on, Kans., 213. 

Azotobacter, nutritive medium for, 814. 
Baocharis pteronioides, poisonous to live 
stock, 180. 
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Baoillu8 — 

abortus antigen, preparation, 480. 
abortus, notes, 184. 
abortus. (See also Bacterium abortus 
and Abortion.) 

acetoethylicum, factors affecting pio 
duction of acetone by, 710. 
aertrycke, notes, 264. 
amyUworus, notes, Del., 444. 
asithraois, stalnability as affected by 
pasteurization, 675. 
atrosepticus, notes, 447, 449. 
bellonensis, notes, 878. 
botulinus, distribution in nature, 768. 
hotuHnus In canned olives, Calif., 702 
botuUnus, resistance to heat, 668. 
botulinus, resistance to salt, 558, 550 
bulgarious, use as cheese starter, 874. 

(See also Bacterium hulgaricum.) 
carotovorus, notes, Conn. State, 150. 
ooli, staiuabillty as affected by pas 
teurizatioD, 675. 
delbriloki, growth rate, 272. 
enteritidis. notes, 183. 
lactis addi, stalnability as affected by 
pasteurization, 676. 
lathyri, notes, 642, 648. 
melolonihw liquefadens affetlng brown* 
tall moth caterpillars, 650. 
panis in evaporated milk, 777. 
perfringens, notes, 378. 
perfringens, production of antiserum 
to, 277. 

pestis, notes, 183. 

pyocyaneus, value of chloramin T 
against, 476. 
radioicola, studies, 730. 

(See also Nodule bacteria.) 
radiobaoter, studies, 730. 
iolanacearum on tobacco, notes, 44U. 
sotto and Bacillus bomhyois, dlfforon- 
tiatloii, 353. 

subtilis and Streptococcus lacticus in 
mlik, 872. 

subtilis as affected by potassium mer- 
curic iodld, 276. 
subtilis, notes, 205. 

subtilis, stainability as affected by 
pasteurization, 676. 

Hetani and Bacillus perfringsns, com- 
bined antiserum to, 277. 
tetani, detection, 580. 

Bacon curing, sugar substitutes for, Tl.S. 

I).A., 667. ’ 

Bacteria — 

cellulose, attacking peat, 814. 
classidcatlon, 617. 

counting by microscope, N.Y.State, 05. 
effect on rate of decaying wood, 26. 
from decomposing salmon, 657. 
in milk, soil, etc. (See Milk, Soils, 
etc.) 

in tomato products, counting, 11, 12. 
on bedding, effect on milk, 74. 
pentose-fermenting, aldehyde produc- 
tion by, 610. 
tolerance for arsenic, 77. 


Bacterial — 

cultures, Gram stain, modification, 780. 
flora and intestinal obstruction, 66. 
suspensions, standardization, 477. 
Bacterins, autogenous, for sterility, 681. 
Bacterioiogic culture media. (See Culture 
media.) 

Bacteriology — 

and animal diseases, treatise, 678. 
textbook, 676. 

Bacterium — 

abortivo-eguinus, action on carbo- 
hydrates, 678. 

abortus, studies, 879 ; Mich., 878. 

(See also Bacillus aJbortus.) 
angalatum, notes, Ya., 746. 
araenowydans, behavior toward arsenic, 

78. 

arsenreduoens, behavior toward arse- 
nic, 78. 

hulgaricum. inoculation of corn silage 
with, 176. 

hulgaricum, stalnability as affected by 
pasteurization, 675. 

(Bee also Bacillus bulgarious.) 
casei S, studies, 273. 
easei f, growth rate, 272. 
citri. (See Citrus canker.) ‘ 
laohrymans, notes, Conn. State, 150 
lactis acidi, inoculation of corn silage 
with, 175. 

phaseoU, notes, Oreg, 841. 
tumefaciem, notes, 248, 346. 
vascularum, notes, 61. 
viscosutu egui in foals, 280. 
toelchii. (See Clostridium welchH.) 
Bagasse — 

poisoned, for soil grubs, VJ., 356. 
preservation for analysis, 807. 

Baking — 

in the home, U.S.D.A., 761. 
powder, analysis, official method, 9. 
Balloons, pilot, studies, U.S.D.A., 717. 
Balsams, analysis, 806. 

Bamboo as forage crop, 627. 

Bamboo, utilization for pajier pulp, 743. 
Bamboos, artificial raising, 140. 

Bamboos, growth rate, 618. 

Banana — 

borer in FIJI, 258, 

disease, notes, 247. 

freckle disease, control, Hawaii, 47. 

Panama disease, 58, 746. 

wilt, notes, 746. 

wilt-resletant varieties, P.R., 442. 
Barberry — 

eradication, Mont., 841. 
relation to stem rust, Iowa, 444. 
relation to wheat rust, VtIs., 241. 
survey, in Kansas, Kans., 242. 
Barcelona nuts, vitamin A In, 765. 

Baris chlorUgans on cabbage, 657. 

Barium carbonate, toxicity to rats, TJ.S. 
D.A., 248. 

Barium chlorid, use to prevent nitrogen 
loss from manure, 817. 

Bark beetles, control, Oreg., 163. 
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Barley — 

analyses* Ariz., 568. 
ae affected by calcium* 612. 
as affected by carbon dloxld* 218, 725. 
as bay crop* Alaska* 327, 328. 
as wheat substitute, U.S.D.A., 761. 
breeding erperimoiitH, 526 ; Alaska, 
327, 829, 521. 

cost of production, N.Dak., 88, 190; 
U.S.D.A., 789. 

culture experiments, 526, 527, 632 ; 

Alaska, 328, 522 ; N.Dak., 31. 
culture in Mesopotamia, 232. 
damage, U.B.D.A., 118. 
diseases, 232. 

effect on following crop, Calif., 731 ; 
R.I., 31, 38. 

feed, analyses, Mass., 671 ; N.H., 071 
fertilizer experiments, 24, 128, 317, 
526, 815; Minn., 821. 
fixed intermediates, occurrence, 35. 
following different crops, R,I., 31, 
for pigs, Minn., 868; U.S.D.A., 771; 
Wls.. 268. 

Fusarium blight, notes, 243. 
grains, diastase formation, 131. 
gr< 2 und, analyses, 267 ; Wash, 471. 
ground, composition and retail prices, 
Conn.State, 176. 

growth as affected by temperature, 323. 
hay, feeding value, Calif., 775. 
inheritance of length of Internode, 34. 
insects affecting, 232. 
lime requirement tests, RI, 32. 
Mendellau characters, 428. 
plowing tests, N Dak,, 609. 
production and movement, 1850-1800, 
387. 

rolled, V. garbage for pigs, Ariz., 571. 
rotation experiments, Minn., 330 ; 

N.Dak., 524; Greg,, 827. 
seeding experiments, N.Dak., 524 ; 
Oreg., 826. 

smuts, control, 747 ; Oreg,, 841. 

State standards, Mont., 143. 
stripe, 842. 

stripe, effect of temperature, Wis., 240 
V, corn for milch cows, Wls., 271. 

V. oats for work horses, Wis., 269. 
varieties as hay crop, Calif., 731. 
varieties, disease-resistant, 539. 
varieties, smooth-awned, 634. 
variety survey key, Utah, 137. 
variety tests, 526 ; Alaska, 327, 329, 
621, 522, 628; Ariz., 624; Calif., 
731; Minn., 880, 782; Mont, ,331} 
N.Dak., 30, 624; Oreg., 826, 827; 
U.S.D.A., 482 ; Utah, 525 ; Va., 732. 
yi 4 dds, Alaska, 327 ; Mont., 331 ; 
N.Dak., 31; U.S.D.A., 228; Wash., 
225. 

Barn air, carbon dioxid content, 688. 

Barn ventilation, 200, 887. 

Barna, dairy, climatic, 688. 

Barnyard manure. {See Manure.) 

Basic Bltigy (See Phosphatlc slag.) 


Bats and mosquitoes, 759. 

Beach grass and sedge as silage crop, 
Alaska, 328. 

Beam.s, stresses, analysis, 484. 

Bean — 

anthracnoHO, notes, 48. 
bacterial wilt, Conn.State, 149. 
beetle, Mexican, notes, 564, 057; Ala. 

Col., 761 ; Oreg., 850. 
blight, notes, 48 ; Oreg., 841. 
broth for calves, 776. 
mosaic, notes, Oreg., 841. 
rust resistance, Calif., 744. 
rust, resistant varieties, Va , 740 
stem weevil, studies, 660. 

Beans — 

acreage and planting time, P.R., 433. 
as affected by borax. Me., 129. 
as affected by pepto-humic fertilizer, 
420. 

as green manure, 827 ; V.I., 832. 
Baeillua hotulinus on, 763. 

Brazilian, new edible, 460. 

breeding experiments, Ariz., 524 ; 

Minn., 739 ; P R., 230, 433. 
cost of production in Colorado, U.S. 
DA., 780. 

culture, 827 ; Hawaii, 29. 
culture experiments, 783; Utah, 525. 
effect on following crop. R.I., 31. 
effect on water extract of soli, 719. 
fertilizer experiments, 733 ; Hawaii, 30. 
French varl<‘tie8 at Wlsley, 40. 
germinated, digestibility, 761 
in the pod, Insects affecting, 649. 

Lima, varieties, P.R., 442. 

Mendelian characters, 428. 
nav.\, vitamin B in, effect of cooking, 
502. 

oriental, analyses, Calif., 731. 
phosphorus requirements, R. I., 32. 
Rangoon, disease, note.s, 445. 440. 
spoiled, thermophilic organi^sm in, 62. 
varieties, Ohio, 740. 
variety tests, 733, 827 ; Mlnii , 330, 
732; Mont., 837; P.U., 235. 442; 
R.I., 31. 

(*SVc also Mungo and Velvet beans.) 
Beef, cold-storage, treatment, 61. • 

Beef, effect ou blood regeneration, 505. 

Beef, production in Madaga.'^car, 207. 

B(‘ef trade, British Import, 866. 

{See also Cattle.) 

Beekt'cplng, S C , 655. 

Beekeeping guide, 350. 

Beekeeping, index to literature, 856. 

Beer analysis, official method, 9. 

Bees — 

behavior in fall, Wash , 60. 
breeding experiments, 856. 
culture, division of, Minii , 700 
disappearing disease, Calif., 752. 
fall feeding, 856. 
foulbrood. {See Foulbrood.) 

Infected with Noeema apis, 856. 
queen mating, 866. 
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queen rearing, 167. 

weight and source of nectar, Iowa, 462. 
wintering, Can., 268 ; Kans., 258. 
iBee also Honey.) 

blight, studies, Calif,, 744. 
diseases, 642. 

leaf beetle, studies, U.S.D.A., 256. 
leaf blight, notes, 48. 
leaf hopper, life history, 654 ; Calif , 
752. 

pulp, drle<i, analyses. 207 *, Conn. State, 
17G: Maas., 071 ; N.H., 671. 
root tumor, notes, 643. 
roots, nematodes in, 49, 
seed Industry, American, 143. 
sirup, manufacture and use, 507. 
sugar products, moisture in, 014. 
Beetle, new, injurious to oil palm, 864. 
Beetles, furniture, life history and control, 
658. 

Beets — 

as affected by pcpto-humlc fertilizer, 
420. 

as affected by potash and kaiiiit, 515 
Baoillus hotulinm on, 76.3 
breeding experiments, 632. 
culture experiments, 632. 
effect of deep cultivation, 812. 
effect on following crop, R.I., 31, 33 
fertilizer experiments, 128, 217, 317 ; 
R.I., 21. 

field or fodder. {Bee Mangels.) 
green manuilng experiments, 317. 
Mendellan characters, 428. 
phosphorus requirements, R.I., 31. 
sugar, {Bee Sugar beets.) 

'varieties. N..T., 337. 
variety tests, 632. 

Begonias, protection from frost, 811. 

Belt horsepower, determination, 189. 

Belt lacing, proper, data, 287. 

Belt pulleys, repair, 887. 

Belting, care and u.se on the farm, 1.89. 
Bemheoia marginata. {Bee Raspberry root- 
borer.) 

Beriberi, notes, 361. 

Beriberi on Norwegian ships, cause, 802. 
Berries, {See Fruits, small and speelflc 
kinds,) 

Berry containers, standard size, 144. 
Berseem, analyses and digestibility, 567 
Beraeem as forage crop, 527. 

Berseem, brooding in Egypt, notes, 500. 
Berseem, culture exp<‘rimcnls, .527. 
Bibliography of — 

Agrilus spp , 164. 

aluminum in soil acidity. 125. 

apple orchard fertilization, W.Va., 039. 

bacteria, classification, 617. 

beekeeping, 856. 

birds, British, 661. 

blackleg Immunization, 182. 

camphor tree and products, 44. 

citrus black fly. U.S.D.A., 466. 

citrus fumigation, U.S.D,A., 261. 


Bibliography of — Continued. 

Gollyrivlum fab a, 168. 
corn and corn products, 4, 71. 
cotton bollworm, pink, 254. 
cotton, Egyptian, culture In South- 
west, U.S.D.A., 734. 
cottonseed meal and hulls, 266, 
cytology, 66. 
damsel flies. 852. 

Dictpocaulus spp., 875. 
dragonflies. 852. 
forestry for the farm, 147. 
forestry In France, 742. 
glues and gelatins, 60S. 
OnathosotomidSB, revision, 684. 
grape vine flea-bc<‘tles, U.S.D.A., 400. 
Insect-borne diseases of plants, 159. 
Insects affecting sugar cane, 169. 
larch dise-ases, 847. 
leaf roller, red-banded, U.S.D.A., 458. 
Lepidoptera, corpora iillata of, 69. 
Hmberneck in poultry, 379. 
microorganisms, 342. 
milk, nutritive effleiency, 560. 
Paaserella, revlsiou of genus, 66. 
phonological literature, 17. 
plant diseases of Canada, 48. . 
potash deposits of Alsace, 129, 
potash industry in 1919, 615. 
potash resources of Nebraska, 724. 
protozoology, 373. 

Psyllida?, 59, 853. 
rainwater, nitrogen In, 811. 
roses, 45. 

rural social life, and recreation, 802. 
Kan JosC scale, control. Mo,, 857. 
sardlne,s, canning, U.>S.D.A., 556. 
scurvy, 362. 

Rcutelleroidea of Iowa, 362. 
silkworm diseases, 353. 
soil bacteria, cff< ct of moisture. 316 
soils, red, 212. 

stink-bug, soutbern green, 649. 

strawberries, 14C. 

sugar-b**ct insects, 351. 

sugar cane insects of Porto Rico, 847 

sulphur bacteria, 183. 

ticks. 858. 

tobacco, 16. 

vaullla, 238. 

vitamins, 63, 800. 

Blchlorid of mercury. {See Corrosive eub- 
limale.) 

Biochemistry, principles, 308. 

Bioclimatic law, paper on, 861. 

Blocollolds, swelling, measurement, 727. 
Biological training, value in education, 296. 
Bird houses, directions, 494. i 
Bird study in elementary schools, 494. 
Birds— 

fed on polished rice, respiratory Quo- 
tient, 172. 

habits, at Lake Burford, 451. 
index to genera, 546. 
nestling, attacked by parasitic larvw, 
558, 

new species from Porto Rico, 849 . 
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Birds — Continued. 

of Australia, 348. 
of Egypt, list, 66. 
of Great Britain, and eggs, 248. 
of Great Britain, bibliography, 651. 
of Great Britain, handbook, 158. 
of North America, 248, 849. 
protection, officials for, U.S.D.A., 248. 
song, parasite of, 168. 

Blackberries — 

breeding experiments, 345, 633; S.O , 
538. 

culture, Wash., 43. 
culture experiments, Alaska, 336. 
insects affecting, Mo., 764. 
of New Pingland, Vt., 237. 
spraying schedule, Mo., 535. 
training and harvesting, Wash., 237. 
varieties for Missouri, Mo., 636. 
lilackborry — 

orange rust, 54 ; Conn. State, 160. 
roots, resistance to freezing, N.Y.Cor- 
nell, 821. 

vines, cause of failure. Calif., 744. 
Blackleg — 

antiserum, standardizing, 182. 
control, 579. 

diagnosis and immunization, 780. 
genu-free liltrate, antigenic value, 76. 
Immuuization, 182; Kans., 278. 
normal preclpltins for, 679. 
treatment and cure, 375. 

Bladder nematode, course In host, 858. 
Blapatinus pltiutlia, notes, Arlz., 548. 

Tilaaia puailla, spermatogenesis in, 427 
Blastophaga and fig family, symbiosis, 660. 
Bledo, poisonous to live stock, Arlz., 581. 
liliaaug Ifucoptenis. (See Chinch-bug.) 
Blister beetles, notes, Oreg., 850. 

Blood — 

analysis, Incineration of organic mutter 
for, 114. 

bactericidal titer, relation to anti- 
bodies in serum, 276. 
calcium content, 04. 
catalase as affected by saccharin, 462. 
chlorld determination lu, 606, 614. 
corpuscles, permeability to sugar, 863. 
dried. {See Dried blood.) 
lodln determination In, 114. 
of diseased cattle, studies, 688. 
phosphorus determination in, 613. 
pitultrin content as affected by thyroid 
feeding, 669. 
preservation, 806. 

preservation of samples for sugar de- 
termination, 614. 

regeneration following anemia, 564, 
565, 566. 

serum, calcium determination in, 114. 
slaughterhouse, dehydration of, 461. 
sugar, determination, 506, 614. 
sugar, effect of carbohydrates on, 465. 
uric acid determination in, 806. 
vaccines, germ-free, preparation and 
preservation, 681. 

Blowflies, graying as preventive, 854. 


Blue grass, culture, Alaska, 623. 

Blue grass, forcing germination, 233. 
Blueberries, culture, Minn., 739. 
Blueberries, fertillaer experiments, 237. 
Blueberries, propagation, Minn., 739. 
Bluctop, native, as hay crop, Alaska, 328. 
Bog clover, eradication studies, Oreg., 
826. 

Boll weevil. {See Cotton-boll weevil.) 

Boll worm. iSee Cotton bollworm.) 
liomhycD mori. {See Silkworm.) 

Bone — 

flour, as mineral supplement, Ohio, 
175. 

ground, effect on lime requirements of 
soil, Pa., 723. 

meal, analyses, Mass., 671. 
resorption, relation to osteoclasts, 363. 
Books on — 

agricultural botany, 194. 
agricultural labor In England, 291. 
agriculture, 795. 
agriculture, teaching, 794. 
alcohol and carbohydrates, 409, 
alkali, soil, 210. 

anatomy of domestic animals, 481. 
anatomy, pathological, 577, 
animal diseases, 577, 678. 
bacteriology, 576, 678. 
balsams, analysis, 806. 
beekeeping, 356. 
beet sirup manufacture, 507. 
biochemistry, treatise, 308. 
birds of British Isles, 168, 248. 
botany of living plants, 130. 
bridges, design, 85. 
carbohydrates and alcohol, 409. 

I cheese manufacture in Netherlands, 

I 372. 

chemical terms, 801. 
chemistry, 409. 

chemistry, physiological, 566, 610. 
commerce and Industry, 393# 
concrete work, 784. 
cost of living in Phlladeiphia, 869 
cytology, 66. 

dairy plants, management, 778. 
desiccation of Africa, 208. 
drainage, 381, 685. , 

drugs and galenical.^, 111. 
engineering testing materials, 483. 
entomology for medical officers, 754, 
epizootics, control during war, 678. 
evolution of plants, 218. 
fabrics, 393. 
farming, 495, 794. 
fertilizers, 22. 
flax, 636, 528. 

flowers, wild, of Californio, 640. 

food Industries, 660. 

food Inspection, 476. 

forestry In Prance, 741. 

forests and trees, 238. 

fruit growing, 684. 

fruits, hardy, culture, 41. 

fruits, tropical and subtropical, 837. 

gardening, 440, 634. 
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Books on — Continued. 

gardening, teaching, 794. 

goat keeping, 776. 

grain storage, 787. 

grasses, 827. 

histology, 577. 

horses, 185. 

horses* limbs, 377. 

hydraulic tables, 482. 

ignition systems, automotive, 786. 

Immunity In Infectious diseases, 475. 

industrial waste, 726. 

land values in France, 888. 

larch diseases, 847. 

live stock feeding, 20C. 

live stock production, intensive, 569. 

lubrication, 586. 

lymphangitis, epizootic, 477. 

malaria, 552. 

margarin, 258. 

marketing, 893. 

meat Inspection, 475, 678. 

medicine, tropical, 179. 

meteorology, agricultural, 607. 

microbiology, 676. 

milk, analysis and utilization, 178. 

milk, clean, production on farm, 872. 

milk, condensed, and milk powder, 373 

milk prices, 89. 

nature study and agriculture, 898. 
oil cakes In animal feeding, 363. 
oil plants, culture, 137. 
pansies, culture, 46. 
parasiticides, 22. 
parasitology, human, 577. 
pavements, construction, 784. 
physics of the air, 617. 
physiology, chemical, 556. 
^^hyslology, pathological, 678. 
plant diseases, 642. 
pork production, 671. 
potatoes, 436. 
protoaoology, 873. 
rabbits, 369. 
refrigeration, 487. 
resins, analysis, 806. 
roads, construction, 284, 784. 
roses, culture, 45. 

];ural social life and recreation, 892. 
rural sociology, 791. 
science for children, 494. 
sheep breeding and feeding, 571. 
sheep breeding, Australasian, 208. 
sheep diseases, 682. 
shrubs of Europe, 238. 
soil colloids, 210. 

soil formation and daagiflcation, 417. 
sugar beets, 629, 686. 
sugar manufacture, 606. 
sweet potato culture, 632. 
timber Identification, 47. 
timbers, 289. 

timbers of India, 149, 743. 
toxicology, 476. 
tractors, 882. 
tree diseases, 660. 
trees of Europe, 288. 


Books on — Continued. 

trees of Nebraska, 640. 
trees of the world, 448. 
tuberculosis of animals, 278. 
vaccines and sera, technique, 475. 
vanilla culture and preparation, 287. 
veterinary medicine, 878. 
violets, culture, 46. 
weeds on farm lands, 833. 
wood waste, utilization, 687. 
wool production, Australasian, 268. 
Borax — 

effect on crops, 616. 
in fertilizers, determination, Va., 712. 
in fertilizers, effect on crops, Me., 129. 
in fertilizers, effect on potatoes, 423. 
solubility test for caseins, 809. 
Bordeaux — 

mixture, analyses, N.J., 440. 
mixture, copper In, for late blight, 61. 
mixture, fungicidal value, Ohio, 151. 
mixture, leaf injury, 246 ; Calif., 743. 
mixture, preparation, Ark., 342. 
mixture, tests, Oreg., 840. 
mixture v. lime sulphur, 246 ; Wis., 
241. 

mixture, value against potato blight, 
Minn., 245. 

oil emulsion, spray, 651. 
paste for pruning wounds, Oreg.» 839. 
powders v. homemade mixture, 760. 
Boma disease of horses, etiology of, 280. 
Botanic Gardens, British Guiana, 40. 
Botany — 

of the living plant, treatise, 130. 
relation to agriculture, editorial, 104. 
Botn/tis basi*i(ma, paper cm, 7."»7. 
liotryUi* annea, notes, 346, 447; Conn. 
State, 150. 

Botrytis cinerca, spore germination in, 28. 
Botrytui sp., notes, 446. 

Bots. (See Gastrophilus.) 

Botulinus antitoxins, production, 277. 
Botulism, notes, 264. 

Botulism, prevention, 763. 

Brachys spp., notes, 852. 

Bracken, eradication, 227. 

Bracon n.sp., parasitism by, 856. 

Brain tissue, feeding of white mice, effects, 
265. 

Bran. (See Wheat, Rye, etc.) 

Brassica — 

arvensis, chloral hydrate test, 283. 
oampestrie chinoleifera n. var., 429. 
Brazil nut black crust, 650. 

Brazil nuts, vitamin content, 461, 766. 
Bread — * 

and milk, effect on blood, 665. 
making, factors affecting, U.S.D.A., 761. 
pans, baking tests, 662. 
whole wheat, nitrogen absorption, 167. 
(See aZeo Flour.) 

Breeding experiments, correlation, 766. 

(See aUo Heredity, Hybridization, 
Plant breeding, and epe^fte planU 
and onlmato.) ^ 
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Brewera’ dried grains — 

analyses, Mass., 671 ; N.H., 671. 
composition and retail prices, Conn. 
State, 17d. 

Brick pavement construction, 880. 

Bridge foundations, design, U.S.D.A., 586. 
Bridges, design, treatise, 85. 

Brines, potash, of Nebraska. 724. 

British Cotton Industry Eesearch Associa- 
tion, 829. 

Broccoli, culture and marketing, Oreg., 838. 
Brome grass — 

as forage crop, Utah, 525. 
culture, Alaska, 523 ; Mont., 881. 
culture experiments, N.Dak., 524. 
cutworm, summary, 768. 

Bromin content of animal tissues, 713. 
Bromln determination in organic matter, 
718. 

Broncho pneumonia In swlno, 378. 

Brood coops and appliances, U.S.D.A., 190. 
Broom corn, probable host of corn borer, 
551. 

Brown-tall moth, blood cytology, 758 
Brown- tall moth caterpillar, blood infec- 
tion, 550. 

Brown-tall moths, notes, 351. 

Bryohid pratenHs. (flee Clover mlto.) 
Bryophyllum, regeneration, 133. 

Bucculairiw thoraaelUi, paper on, 67. 
Bucentca geniculaia, life history, 864. 
Buckeye, red, toxic action, Ala.Col., 778. 
Buckwheat — 

as affected by borax, Me., 129. 
as wheat substitute, U.S.P.A., 761. 
culture. Alaska, 328, 522. 
effect on following crop, R.I., 33. 
fertilizer experiments, 421. 

Tartary, variation In Me., 136. 
variety tests, Alaska, 528. 

Bud weevils, notes., 860. 

Bud worm, structure of larvae, Ky., 650. 
Buffalo hides, trade In India, 578. 

Bulb mite, studies, Conn. State, 867. 

Bulls in treadmill, power developed, Mont., 
786. 

Bumblebees of District of Columbia, 167. 
Bupalm piniariuSj notes, 260, 764. 

Bureau of Chemistry, organization and 
function, U.8.D.A., 601. 

Bureau of Crop Estimates, statistical data, 
U.S.D.A., 698. 

Butter — 

analysis, methods, 677. 

Babcock method for determining fat In, 
modified, N.T. Cornell, 878. 
bacteriological and biochemical studies, 
878. • 

enzyme, relation to tallowiness, 278. 
fat. (Bee Milk fat.) 
faulty flavors, causes and remedies, 
872. 

fishy flavor In, 75. 

Hortvet test, 811. 

imports, significance, U.8.D.A., 889. 


Butter — Continued . 

incorporation of proteins In, 677. 
making, 796. 

neutralizers in, detection, 12. 
preservation In brine, Calif., 777. 
trade since 1918, U.S.D.A., 894. 
unsaltcd, mold on, Conn. State, 149. 
yeasts and molds in, 874. 

Buttermilk — 

cheese, manufacture and marketing, 
Wis., 76. 

dried, for pigs, 674. 
neutralizers in, detection, 12. 
Butternuts, vitamin A in, 765. 

Butyl alcohol, formation, 309. 

Cabbage — 

aphids, control, Va.Truck, 169. 
aphids, nicotin sulphate dust for, 
U.S.D.A., 662. 

as affected by dolomagneslum, 428. 
as affected by potash and kainit, 615. 
blackleg, notes, 842, 843 ; Conn. State, 
150. 

blackleg, seed disinfection, Wis., 241. 
black rot, seed disinfection, Wis., 241. 
breeding experiments, 632 ; Pa„ 740. 
butterfly, blood cytology, 758. 

Chinese, soft rot, Conn.State, 150, 
club root, notes, 49. 
culture, Alaska, 532. 
culture experiments, 632. 
diseases, 748. 

fertilizer experiments, K.1 , 21. 
liea-beetle, control, U.S.D.A., 257. 
following different crops, R.I., 33. 
Ii'usarium-reslstaiit, notes, 748. 
Fusarlum-resistant, studies, Wis., 643. 
green Baris in 'France, 657. 
loopers, control, Va.Trnck, 159. 
niosnic diseaf^e, 748. ^ 

phosphorus requirements, R I., 32. 
storage experiments, Mont., 337. 
variety tests, 632. 
vitamiu A extraction from, 261. 
vitamin B in, effect of cooking, 502. 
worms, imported, control, Va.Truck, 
159. 

yellow.*?, Iowa, 444. 

yellows, relation to soil coiulitlons, 643. 
yellows, resistant varieties, Wis* 241. 
Cacao diseases and control, 49, 750. 

Cacao pods, Monilia disease of, 247. 

Cacao products, analysis, 9. 

Cacao root disease, control, 649. 

Cacao trees, yields, P.R., 442. 

Caocroia hewittana n.sp., description, 656. 
Cactus, prickly pear, oil, analyses, 802. 
Cacti, carbohydrates, nature of, 426. 
Cajanua indicuSj notes, 445, 446. 

Cake, acid response of stomach and evacu- 
ation time, 665. 

Cake fertilizers. (Bee Oil cakes and ape- 
ci/lo materials.) 

Cake making, optimum temperature, 662. 
Oalandra granaria, (Bee Granary weevil.) 
OdUmdra oryaa, (Bee Rice weevil.) 
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Calcium — 

arsenate, analyses, N.J., 440. 
arsenate, as bait for slugs, Oreg., 158. 
arsenate, use on potatoes, Mich., 144. 
assimilation, effect of dry v fresh 
green plant tissue, 64. 
carbonate as feed supplement, Ohio, 
176. 

carbonate, effect on aluminum In soil, 
126. 

carbonate, effect on barley, 512. 
carbonate, fertilizing value, 24. 
chlorid, use to prevent nitrogen loss 
from manure, 817. 
content of rabbit blood, 64. 
cyanamid, effect of disinfectants, 817. 
cyanamid, effect of time of appllca* 
tion, 319. 

cj^anamid, effect on clover, 815. 
cyanamid, fertilizing value, 217, 318. 

724 ; Ala.Col., 722. 
cyanamid, injury to oats, 318. 
cyanamid, stored, value of, 23. 
determination in blood serum, 114. 
determination in presence of phos- 
phates, 803. 

determination in soils, 19. 
displacement by other bases, 030. 
metabolism, effect of dry v. fresh plant 
tissue, 667. 

metabolism of oats fed horses, 672. 
nitrate, effect on rice yields, 831. 
nitrate, fertllizJug value, 217. 
nitrate, reduction by cereals, 426. 
oxalate formation in leaves, 825. 
oxid, effect on barley, 512. 
oxid, fertilizing value, 24. 
pbospbates, use to prevent nitrog. u 
loss from manure, 817. 

’"^'Acquirements of man, 563. 
salts, antagonistic action, 20. 
salts, flocculation of soils by, 508. 
sulphqte. (See Gypsum.) 

(See also Xdme.) 

Calf meal, Purdue, metabolism studies, 871 
Calf meals — 

analyses, Mass., 671 ; Mich., 568 ; 
N.H., 671. 

composition and retail prices, (S>un 
•‘mate, 176. 
feeding value. Pa., 770. 
metabolism studies, 871. 

California — 

Station, notes, 196, 298, 496. 

Station, report, 796. 

University, changes in policy, 794. 
University, notes, 106, 298, 496, 699 
OalHdium, u.spp. description, 160. 
Calorimetry, papers on, 859. 

Calves — 

beef, development, U.S.D.A., 71. 

beef, sunflower silage for, Mont., 864. 

feeding experiments, 370; Kans., 769. 

new-born, fat content of feces, 866. 

self feeder for, 271. 

veal, feeding experiments, Pa., 770. 


Oalpeoseris wrightti, analyses, Ariz., 608. 
Calyx worm control, 253. 

Camels, hair .struotuiv, 467. 

Camphor tree and product.s, 44. 

Canals, design, 684. 

Canals, irrigation, (tfee Irrigation.) 
Canarsia hammoiidi. (See Apple-leaf 
skeletonizer.) 

Candy, effect on gastric secretion, 665. 
(’aiuly, food value, Calif., 702. 

Cane fruits, culture, Mont., 837. 

Cone. (See Sugar cane.) 

Canker in chickens, popular summary, 
N.J., 378. 

Cankerworm, notes, Iowa, 462. 

Canna, edible, production, Hawaii, 29, 30. 
Canna flower, structure, 46. 

Canned — 

fwds, processing, heat penetration, , 
461. 

foods, sterilization, 668. 
moat, inspection in England, 360. 
Canning — 

and preserving in the hom<‘. 461, 603 
J>acteriology of, Kans., 206. 
cold puck, Htudies, 66.3. 
teaching 1 ji rural schools, 795. 
CttiitaloupK. (See Musknielons.) ‘ 

Canvas, mildewproofing and waterproof- 
ing, U.SD.A., 139. 

Capsella npuhH n sp., notes, 819 
C^apsld l)Ug, effect on applr', 453. 
Carbohydrate inetaboli.sm, 259. 

Carbohydrate metabolism and dial)ete«, 65. 
Carbohydiate metabolism Jn rul>bitH, 464. 
CarbobydrafcK — 

and alcohol, treatise, 409. 
as source of muscular energy, 463. 
aKsimllablUfy, limits of, 464. 
de.structive dlstillaUon, 2U4. 
effect on coagulation of niilK, 258 
format loll in plant.s, 517. 
of cacti, studies, 427. 
of pecans, 503. 

Curboilneum, effect on action of caiciuin 
cyanamid, 817. 

Carbon — 

bisulphid, insecticidal value, Mo., 856. 
content of soils, Kans,, 213. 
decolorizing and bone black, 615. 
detolorlzlng, studie.s, 112. 
dloild, ac<*umulatl()n from strawber- 
ries in transit, 636. 

dioxid, apparatus for determining, 204. 
flioxid a.sslinilatlon of plants, 132. 
dio.xid content of milk, N.Y.State, 74. 
dioxid content of .soils, effect on root 
development, 729. 

dioxid, determination lA carbonates. 
203. 

illoxid, effect on plant growth, 618, 725. 
dioxid, elimination by large animals, 
apparatus for measuring, N.ll., 68. 
dioxid nutrition of plants, 814. 
dioxid of air in dairy barns, 688. 
disulphid as soil Insecticide, 852. 

V 
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Carbon — Continued. 

disulphid, use against white grubs, 862. 
nionoxld formation In k(‘lp, 28. 
nutrition of plants, studies, 132. 
totrufhlorld Are extinguishers, polsoii 
ous gases from, 486. 

Carbonates, carbon dloxld in, 203. 

Carbons, decolorizing, discussion. 808. 
(Jarco as soil Inaectlddc, 862. 

Cardamon disease, notes, 612. 

Carnations, breeding experlinonts, N.T., 
337. 

Carnations, culture In muck soil, 719. 
Carotin, formation, 629. 

Carotinolds, rclMtion to growth and repio 
duction of fowls, 69. 

Carrot beetle, notes, Oreg , 850. 

Carrot tis.suo, intake of salts by, 425 
Carrots — 

as afTected by pepto bumlc fertilize!, 
420. 

liarilluft hntulinun on, 763. 
eiiltme, Alaska, 328, 522; Hawaii, 2H 
culture experiments, Alaska, 329. 
effect of deep cultivation, 812. 
etTcet on following crop, R.1 , 31 , *3;!. 
lime retiulroment tests, R I., 32. 
pl^ospbonts requirements, R.I., 31, 32 
vitamin A extraction from, 261. 
vitamin It content, 261, 
vitamin R in, eflecl of cooking, 5<1:’ 
Casein analysis, methods, 809. 

Casein otTcs t on blood regeneration, 565 
Casein from cow’h and goat’s milK, 502 
Casein maniifadure, studies, 808. 

(^•issavas — 

acre, age and planting time, C R., 4.3*) 
us stock feed, Ilawail, 30. 
breeding experiments, 633. 
comparative analyses, 825. 
culture expeiiments, 433, 633. 
varieties of Brazil, sludi<‘s, 82*^. 
variety tests, 6.'13. 
f'astor — 

t»enn meal, detection in press < 

205. 

benn.s», !ia .afPeided by carbon dloxM 
218. 

bean.s, culture experiments, 433, 632 
beans, fertilizer experiments, 632. 
beans, variety teats, 433, 632. 
oil, insects nlTectlng, 57. 
oil, Biilfonated, substltute.s foi, 205. 
Castration — 

efte< t on hen-foatherod cocks, 468, 460 
of cocks and law of retrogression, 865 
(’asuarlnn, root nodules, studies, 521. 

Ca tnlnse — 

sictivitj^ apparatus for measuring, 20. 
content of cheese, 274. 
of blood, effect of saccharin, 402, 
production, factors alTectlng, 63. 
Catalysts, use In sulfonation of anunatio 
compounds, CIO. 

Catarrh, epizootic cont.^glous, 76, 683. 


Caterpillar droppings, analysis, 420, 

(Ffec alao Tent caterpillar.) 

Cats, tortoise shell tom, production, 362. 
Cattle — 

as affected by arsenic, 77, 
as affected by IMplodia-infected corn, 
78. 

as affected by Infected Paspalum dila- 
tatum, 78. 

as affected by red buckeye, Ala.Col., 
778. 

baby beef, project study outlines, 596. 
beef, breeding herd, maintenance, Pa., 
709. 

l)e(*f, feeding costa, 197. 
beef, feeding experiments, Kans., 470 ; 
Mont., 364. 

b< of, heifer development, Knns.. 470. 
beef, judging, 944. 
beef, sheltor for, N.Dak , 365. 
bleeding for blood tests, Mich., 578 
breeding experiments, Alaska, 364, 
breeding In Madagascar, 267. 
breeding In Netherlands, 293. 

British breeds, 364. 
cycles of production, N.T., 364. 
dairy, fce<jing, Kans., 271. 
dairy, feeding experiments. Oreg., 871. 
dairy, feeding standards, 73,. 
dairy, medicating metho(D, Wash., 581. 
dairy, sale, suggestions for. Wash., 9,5. 
diseases. (*8ce apeciftc disenHes.) 
early fetus development, 206. 
effect of inbreeding, Del., 267. 
feeding experiments, S.Dnk., 365. 
Holstein Prl<'slan, foundation faralliw, 
776. 

In Tunis, 267. 

inheritance of milk and meat produc- 
tion, 267 

length of life, 866 
metabolism of. 6.8 
plague. ()VV’r Rinderpest.! 
poi.soniiig by food and wateA 58 1 
poisoning by milkweed, Nov., 875, 
liolsonlng by yorha manza, 180. 

oJho I'lnnts, p(»laonous.'! 
laislng in Pennsylvania, l*a , 760 
range, care of, in Philippines, 868. 
reproduction as affected by oat rations, 
Wls., 672. 

sterile twins in, body form, 67. 
sterility of, treatment, 681. 
temperature, normal range, Mont., 377. 
tick, arsenleala for, preparation, 78. 
tick, eradication in 8outh, 184. 
tick in Aii.stralla, 681. 
tick, life history, 184. 

(if?cc also Ticks.) 

(Sec also Calves, Cows, and Steers ) 
Cauliflower as greenhouse crop, Oreg , 834. 
Cauliflower blackleg, notes, 842. 
Cauliflower, culture in muck soil, 719. 
Cauliflower, propagating in peat pots, 40. 
CaulophUua latinasus affecting corn, 700. 
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(Oeoidompia) Mapetiola destructor, (See 
Hessian fly.) 

Cedar — 

incense, dry rot, control, U.S.D.A., 156. 
western red, uses and stresses, 149. 
Celery — 

crinkle, Conn. State, 160. 
decay, cause, 643. 
fertilizer experiments, E.T,, 21. 

Pboma root rot, 843. 
premature seeding, studies, Mont., 336. 
spraying experiments. Mass., 445. 
vitamin B content, 261. 

Cell division In arborescent gymnosperms, 
621. 

Cell division of onion, mitotic stages, 630. 

(See also Plant cells.) 

Cellulose — 

digestion, bacteriological studies, 566. 
fermentation by AapertHUus cellulosw, 
567. 

fermentation, relation of bacteria, 26. 
hydrolyzed, use as fec'ding stuff, 71. 
in woods, determination, 312. 
phthalato, preparation and proper^ 
ties, 10. 

Cement plant, State owned, U.S.D.A., 884. 

(See also Concrete.) 

Centaurea maculosa, notes, Pa., 737. 
(Ivphaleia sifftiaia, notes, 260, 

Oephaleuros virescrfiSj notes, 760. 
Crphalosporium saeohari, notes, 51. 

Cephas compressus, notes, 167. 

Ccraphron sp., parasitism by, Va., 766. 
Cercopld® of Washington, D.C., 853. 
C^aospora — 

medicafftniSt control, Ala.CoI., 744. 
medlcagiiHs, studies, 748. 
personata, notes, 445. 
uy/ricola, notes, 750. 

Cercosporella alho-muculans, notes, Conn. 

State, 160. 

Cereal — 

diseasf^s, Oreg , 841. 
foods, analysis, official method, 9. 
hay, varieties, Calif., 731. 
meals for calves, 776. 
rust, black, invasion of, 342. 
rust control, Calif., 744. 
rusts, studies, Minn., 745. 
seeds, germination capacity, 821. 
smut control, Calif., 744. 
stripe disease, 842, 
stripe rust, notes, Oreg., 842. 
yellow rust, notes’, 842. 

Cereals — 

breeding data, recording, 521. 
breeding experiments, 632 ; Kans., 
224 ; Oreg., 826. 
calcium nitrate reduction, 426. 
copper determination in, 62. 
culture, Alaska, 328, 829. 
culture experiments, 632 ; Oreg., 826 ; 
Utah, 525. 

culture in Cyprus, 187, 
effect of deep cultivation, 812. 


Cereals — Continued. 

effect of time of application of nitro- 
gen, Calif., 728. 
fertilizer experiments, 632. 
fungi affecting, Minn., 746. 
insects affecting, 67. 
moisture content, measuring, 504. 
rotation experiments, 827; Utah, 525. 
seed Identilication, 143. 
seed tests, 143. 

seeds, absorption of water by, 238. 
susceptibility to Insects, Minn., 768. 
variety tests, 632, 827 ; Calif., 731 ; 
Mont., 331 ; Oreg,, 826 ; Utah, 526 ; 
Va., 782. 

(See also Grain amd specifto hinds,) 
Cerebro-Hpinal fluid, effect of thyroid feed- 
ing on pitnltrin content, 660. 

Ceromasia sphenophori, notes, 653. 
Ceufhospora lunata on cranberry, Mass,, 
848. 

Chffitochloa, revision, 827. 

Ohwtochloa sp., analyses, Ariz., 668. 

Chalds sp., parasitism by, 167. 

Charcoal for poultry, from walnut shells, 
117. 

Cheese — 

catalase content of, 274. 

Cheddar, starters for, Calif,, 778. 
factorlee, acf'ouutlng systems, Wis . 
474. 

from pasteurized milk, remedy for 
lack of flavor, Wls., 274. 
gas formation in, 76. 

Grana, microbial flora of whey, 273, 
large-holed and small-holed types, 75. 
making, pepsin v. rennet, 274. 
making, pure culture starter, 874 
manufacture in BMince, 891. 
manufacture in Netherlands, treatise. 
372. 

pink discoloration of, 372. 
soft, manufacture and marketing, 
Wis., 75. 

Swiss, manufacture, methods, 874. 
water content as affected by fat, 75. 
(Chemical terms, dictionary, 801, 

Chemistry — 

agricultural, laboratory manuals, 296. 
agricultural, official methods of analy- 
sis, 9. 

colloid, and proteins, 601. 
colloid, manual, 409. 
inorganic, industrial, treatise, 409. 
of flour milling, 168. 
organic, industrial, treatise, 400. 
organic, textbook, 409. 
physiological, treatise, 560, 610. 
publications, 501. « 

yearbook, 1920, 601. 

Cherries — 

breeding experiments, 145; Oreg., 833, 
836. 

clover mite on, Calif., 762. 
culture experiments, Alaska, 836. 
diseases affecting, Calif., 744. 
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Cherries — Continued. 

fertilizer experiments, N.T.State, 634. 
freezing temperature for buds, 740. 
Insects affecting, Mo.» 764. 
pollination experiments, Calif., 737. 
sour, culture at high altitudes, Colo., 
234. 

spraying and dusting, Mich., 144. 
spraying schedule, Mo., 535. 
storage experiments, Calif., 738. 
stocks for, 146. 

varieties for Delaware, Del., 440. 
Cherry — 

dle^back, notes, 49. 
diseases, control, Wash., 63. 
leaf scorch, notes, 846. 
leaf spot, Calif., 744 ; Oreg , 840 ; Wis., 
241. 

roots, resistance to freezing, N.Y Cor- 
nell, 820. 

sawtly, control, S.Dak., 566. 
thrlps, dusting for, Calif., 752 
Cliestnut — 

black canker, studios, 645. 
blight, developing immunity to, 156. 
Cliestimts — 

Injection of chemicals Into, 320. 
pathological xylem, production, 644 
vltrfmln content, water-soluble, 461. 
(’hlcken — 

canker, vaccine for, N.J., 878. 
lice powders, tests, U.8 D.A., 101. 
nematode, life history and control 
Minn., 753. 

pox, diagnosis, therapeutics, and pro- 
l>hylaxls, 881. 

pox, irninunlzation, Calif., 782. 
pox, popular account, N..T., 378. 
pox, syringe for control, Wash., 683 
pox, treatment, ITawail, 83. 
pox virus, relation to avian diphtheria, 
183. 

tapeworm, studies, Kans., 281. 

(''hickens — 

effect of carotinoid-free rations, 69. 
fattening experiment in elementary 
school. 590. 

rose-chafer poisoning, 379. 
xanthophyll fe<'dlng, effect on pig- 
mentation, 70. 

(See also Fowls and Poultry.) 

Chicks — 

care of. U.8.D.A., 73. 
hatching as affected by moisture, Oreg., 
871. 

batching, management of incubators, 
N.J., 871. 

management, U.S.D.A., 270. 
weed seejs for, Kans., 270. 

<liicory, control and uses, U.S.D.A., 35. 
Child, obese, metabolism of, 606. 

Child welfare, educational tours, 496. 
Children — 

food requirements. (Bee Infants, feetl- 

Jng.) 

malnourished, health education for, 
860. 


Children — Continued. 

rural, nutrition of, 893. 
undernotnished, classes for, 666. 

[Bee also Girls.) 

Children's — 

gardens. [Bee School gardens.) 
teeth, nature and health of, 666. 

Chili antbracDose, studies, 445. 

Chili blossom and twig rot, 446. 

(31111 die- back, control, 446, 446. 

Chill disease, new, notes, 446. 

(Bee also Peppers.) 

Ohilo Buppressalis on rice, 260. 

Chimneys, construction, 689, 

Chinch bug — 
control, 461. 

occurrence in Massachusetts, 251. 
Chinese cabbage, culture, Alaska, 632. 
C’hlpmiink, new, 849. 

Cbloramin-T germicidal value, 476, 680. 

[See also Dichloramln-T.) 

Chloretone for administration of bacterial 
vaccines, 578. 

Chlorid metabolism, 465. 

(Chloridea) Hvliothia ohsoleta, [Bee Cot- 
Ion boll- worm.) 

Ohloridea spp . structure and coloration of 
larvflp, Ky., 650. 

Chlorids, determination in blood, 506, 614. 
Chlorin — 

content of animal tissues, 713. 
disinfectants, germicidal value, 476. 
(3ilorophyll — 

content of plants In Alps and lowlands, 
132. 

formation, effect of pyrrollc nucleus, 
132. 

in yellow-striped sugar cane, 846. 
production in plants intermittently 
illuminated, 824. 

Chloropicrin — ^ 

action on plants, 826. 
insecticidal value, U.S.D.A., 66, 
use on stored grain pests andfrnts, 754. 
Chlorotetracctyl fructose and derivatives, 
309. 

Vhoanephora cucurbiiarum, notes, 445, 446. 
Cholesterin gland, use of term, 466. 
Chondriome and ergastoplasmic formations 
of embryonic sac, 822, 

Chondriomes In plants, 629. * 

Chondrlomes, studies, 822, 823. 
Chondrlosomes, status of, 629. 

Chondrus elatua, mucilaginous substance 
of, 202. 

Chromosomes — 

conjugation in reJatlon to crossing 
over, 67. 

structure and mechanism of division, 

668 . 

Chrysanthemum gall midge, summary of 
Information, Ohio, 354. 

Chrysanthemum rust, notes. Pa., 746. 
Chrysohothris malt, notes, Oreg., 860. 
Chrysophlyotis endobiotioa, notes, 245 ; 
U.S.D.A., 154. 

Cicadellidffi, new species and records, 251. 
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ClcadelUdie of Kansan, synopsis, 355. 
Cicadidte of Kansas, synopsis, S63. 

Cica^ta e^notata, parasite of, 167. 
Cficindela UtnhaUs awemeana, habits, 753. 
Cider, sweet, bottling, 534. 

Cigar leaf roller on pears, 760. 

Gimbem guadrimaoulata, notes, 258. 
Cirsium patuatre^ use as fiber plants, 435. 
Cltranges, citrus hybrids, 44. 

Citrus — r 

black fly, sunimary of information, 59 ; 
U.S.D.A., 454. 

canker, development In Japan, 750. 
canker, effect of temperature and hu- 
midity on growth, 649. 
canker, eradication, 450, 650. 
canker. Infection of wild lime, 745. 
central packing houses, P.R., 237. 
die-bark, notes, 842. 
dry root rot, notes, Calif., 744. 
fertilizer experiments, Calif., 737 
fumigation, factors, U.S D.A., 2r»0, 
groves, legumes In, P.R., 2.37. 
groves, value of windbreaks, 536. 
hybrids, notes, 44, 

Insects afl'ecting, 67. 
leaves, composition, 644. 
seal), notes, IMl., 450. 
seedlings, tests, Calif., 738 
spray schedule, 260. 
thrips, P.R., 453, 
trees, dusting for rust mite, 868. 
Citrus fruits — 

bud selection, 145. 

culture In Gulf States, TT.S.I) A., 44. 

rootstocks for, Calif., 737. 

tear stain, TT.S.D.A., 750. 

(/See also Oranges, liomons, etc.) 
OlasteroaporUim carpophilum, notes, 842. 
Cla^optora, new varieties, description, 853. 
ClamOeps paspali, effect on cattle, 78. 

(May soil, evaporation studies, 210. 

('!lay structures, in Germany, 189 
GleistothMpsia oircinans, notes, 844. 
Clerget divisor, evaluation, 413. 

Clidemia die-lmck, no1e.H, 747. 

Climate — 

as affected by forests, 618. 
control by lakes, 811, 
of British Columbia, 417. 
of Japan and Formosa, U.S.D.A., 121, 
122 . 

relation to acute respiratory condi- 
tions, U.S.D.A., 416. 

(See also Meteorology.) 

('iimates of United Slates, 814. * 

Climatic control, factors of, U.S.D.A., 414. 
t'*llmatologlcal data, (fiee Meteorologlenl 
observations.) 

Climograpb, uses, U.S.D.A., 416. 

Cioacltis, ulcerative, use of term, 881. 
Oloetridium ioelohiU biology of, 74. 

Cloud, cunniUis, over fire, U.S.D.A., 121. 
Cloud, funnel, over Dake Michigan, U.S. 
D.A., 121. 

Cloud nomenclature, U.S.D.A., 416. 

Cloud photography, U.S.D.A., 121. 


Cloudiness in United States, 208. 

Clover — 

alsike, culture and uses, U.S.D.A., 332. 
and grass yields, 434. 
anthracnose, notes, 48. 
bur, leaf spot, 748 ; Ala.Col., 744. 
crimson, culture, U.S.D.A., 36. 
crimson, culture in Kentucky, 434. 
culture, Alaska, 628; Mont., 381. 
drought resistance, Wls., 227. 
Egyptian. (See Berseem.) 
fertilizer experiments, 816 ; Kans., 
225; Minn., 821. 

Japan, as forage crop, U.S.D.A., 87. 
Japan, germination tests, 233. 
leaf weevil, summary of Information, 
U.S.D.A., 654. 

Maci'osporium sarolniforme on, studies, 
244. 

ralte on cherries, control, Calif., 752, 
nematode diseaKC, notes, Greg , 830. 
plowing tests, N.Dak., 609. 
red, as affected by windbreaks, N.Dak., 
524. 

red, as green manure, Alaska, 328, 
622. 

red, breeding raetbods, 827, 
red, culture experlmonts, Alaska, 328 ; 
N.Dak., 524. 

red, disease in Northwest, 747. 
red, germination us affected by ferti- 
lizers, Va., 721. 

red, seed, recognition and yield, 733. 
red, yields, 733. 

rotation experiments, N.Dak., 524. 
seed, crimson, foreign v. native, Del,, 

4.31. 

seed production and marketing, 143, 
seed, tests, 14,3. 2.33. 
atom borer, life history, U.S.D.A., 164, 
sweet. (Sf'c Sweet clover.) 
worm, green, on beans, control, .Mass.. 
453 ; WiR., 249. 

Ghibwork. (See Girls' clubs.) 
>f7naphalocrocis medinulis, on rice, 250. 
Cnethocampa pityocampa, combating, 757. 
Go.al, liquid* fuel lost In, 725, 

Cobnuts, culture and diseases, 44. 

(^occidm of South Africa, 863. 

Coccldlosi.'?, control, Calif., 779. 
OoccffhaciVus inscotorum, notes, 760. 
Coef'omyoea 8p., notes, Calif., 744 ; Oreg., 
840. 

(^ockerel, open joint in, 881. 

('ocka, castration and law of retrogression, 
805. 

Cocoa, effect on gastric response, 66.5. 
(^oconut — 

bud rot, notes, 746. 
cake, composition and use, 863. 
globulin, amino acids from, 710. 
globnlin, hydrolysis, 709. 
meal, analyses, Hawaii, 71. 
meal, composition and retali prices, 
Conn. State, 176. 

meal, effect on butter-fat and rallk 
production, Calif., 775. 

V 
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Coconut^ — Continued. 

meal, feeding value, Del., 867. 
palm, culture and use, 237. 
palm from Phillpplneg, survey, 640. 
palm, inRocts affecting, 67. 
palm root disease, control, 642. 
pests, 237. 

press cake, for human food, 168. 
soils, fertility, 620. 

Coconuts, culture, V.I., 389. 

Codling moth — 

control, N.J., 349; Oreg., 160, 850. 
control in British Columbia, 864. 
in walnuts, control, 253. 
in walnuts, life history, Calif.. 752. 
insect enomles In South Africa, 167. 
larvffl, winterkilling, 656. 
treatment, index number for railng, 
665. 

fJoelwnomcnodera n.ap., description, 

854. 

OatUnidea meromyzar, notes, S.Dak , 662. 
Coffee — 

analysis, ofllcial method, 9. 
bean, poisonous to sheep, 678. 
beau weevil nffcetlng stored corn, 760. 
bug, life hl.Rtor,v and habits, 68. 
culture, Hawaii, 44. 
diseases and control, 49, 342. 
effect on gastric response to food, 605 
fertilizer experiments, P.R., 235. 
insects affecting, 67. 
leaf disease, control, P.R., 247. 
plaiitatioDs, shade for, T.R , 442. 
transplanting experiments, r.R., 23.*). 
Cold storage — 

plants, temperature and humidity, 
U.S.D.A., 717. 
treatise, 487. 

Colds, primary cause, U A., 717 
Coleophora n. spp., description, 163. 
Coleoptera, key, 461. 

Coleoptera of America, catalogue, 667. 
Collective bargaining, status, 197. 

Colloge.s. (See Agricultural colleges.) 
Collctotrich um — 

(Hroinans on onion, 844. 
fflmoaporiotdeSf notes, XT.8.D.A., 750. 
i;l(£ 08 porioides, variations in, 842. 
nigrum and Qlwoaporium piperatum, 
445. 

app., notes, Conn. State, 149. 

Colloid chemlslry and proteins, 601. 
Colloidal substances, filtration, 181. 

Colloids of soils, treatise, 210. 

Colloids, swelling, measurement, 727. 
Oollyriclum faha, life history, 158, 
Colocaslem, culture experiments, 433. 
Colon-aerogen«i8 organisms in milk, 272. 
Colonization projects in Wisconsin, 692. 
Colon-typhoid group, behavior toward arse- 
nic, 78. 

Color*— 

aleurone, Inheritance in corn, 726. 
inheritance in horses, 269. 

Inheritance In mice, 862, 866. 


Color — Continued. 

Inheritance in pigs, 707. 
inheritan«T studios, colorimeter for, 
135. 

measuring in sugar manufacture, 807. 
standards for mea.surlng Il-ion concen- 
tration, 411. 

(Bee also Pigmentation.) 

Colorado — 

seed laboratory, organization, 233. 
seed laboratory, report, Colo., 233. 
Colorimeter, for color in flowers, 136. 
Coloring matter in food, analysis, 9. 
Colostrum, studies, 776. 

Colts, raising, N.y.Cornell, 571. 

Colza, Chinese, seed and plant studios, 429. 
Commerce of United States, 393. 

Community — 

c(‘nter, treatise, 892. 
farm surveys, 697. 

gardens. (Bee Gardening and School 
gardens.) 

improvement. (Bee Rural communi- 
ties.) 

survey at Ashland, Mo., 89. 

(Complement de\latIon' — 

test for dourine in horses, 781. 
lest for glanders, 579, 779. 

Complement fixation — 

reaction In tuberculosis, 279 
test, germ-free filtrates as antigens, 76 
t('st In pulmonary tul)orculORlb, 370. 
test, standardization, 480. 

Concrete- 

aggregates, proportioning with pit run 
gravel, 483. 

as affected by alkali, 883; U.S.D.A , 
586. 

block, slump test, making, 884. 
compression tests, 483. ^ 

house construction, papers on, 588. 
in alkali soils and waters, 286. 
pipe, use in irrigation, U.S.D.A., 783. 
pipe, water flow in, U.S.D.A,,^ 186. 
reinforced, bridges, design, 85. 
road and bases, experimental, 886. 
road film, new, U.S.D.A., 686. 
road slabs, U.S.D.A., 686. 
roads, reinforced, experimental, 886. 
stave silos, tests, 689. • 

steps and stairs, reinforced, dCKign, 
486. 

work, treatise, 784 

Conglutination test for glanders, 779. 
Conifers, seedlings, lentiecl hypertrophy, 
660. 

Coniophora cerebella, studies, 27. 
Coniothecium chomatoaporum, notes, 446. 
Connecticut — 

College, notes, 395. 

State Station, reports, 393. 

Storrs Station, report, 195. 
Conotrachelua nenuphar, (Bee l*lum cur- 
cullo.) 

Oontarinia tritici, (Bee Wheat midge.) 
Convolvnlacaa, witches’ broom on, 342. 
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Cookery, experimental, principles, 660, 
Cooking, gas consumption in, 664. 

Cooking laboratories, arrangement, 892. 
Cooperation. {Bee Agricultural coopera- 
tion.) 

Cooperative — 

organizations in Italy, 191. 
societies, law for incorporation, 691. 
Copidosoma tortricis n.sp., description, 460. 
Copper — 

and mercury compounds, stimulating 
action on urine, 216. 
carbonate dust, fungicidal value, 343. 
compounds, effect on corn, 326. 
determination, 11. 

distribution and movement in plants, 
825. 

in food material of plant origin, 62. 
occurrence in marine organisms, 666. 
sulphate dust, fungicidal value, 843. 
sulphate, effect on almond roots, Calif., 
743. 

sulphate emulsion and soap, fungicidal 
value, 646. 

sulphate for destruction at snails, 582. 
Corioiue vcrewolor, notes, 648. 

Cork, insulating value, 588 
Com — 

acreage and planting time, IMl., 433. 
albinism, Conn. State, 150. 
and corn products, bibliography, 4, 71. 
and soy beans as silage crop, R.I., 33. 
and tankage, feeding to pigs, Ohio, 472. 
aphis, transmission of mosaic by, 49 
as affected by borax, 616. 
as affected by humogen, 3 28. 
as affected by iron salts, 326. 
as affected by weather, U.S.D.A., 119. 
as wheat substitute, U.S.D.A., 761. 
\sslrailation of phosphoric iicld by, 722. 
borer, European, in Canada, 249. 
borer, European, introduction, 551. 
borev, European, notes, 240 ; Mass , 
453; Mich., 853. 
borer, European, paper on, 851. 
borer, lined, nates, N..T., 849. 
borer, native, occurrence, Iowa, 452. 
breeding experiments, 620, 828 ; Kans., 
224; Minn., 331. 

'nreeding in Egypt, notes, 500. 
brown spot, control, U.S.D.A., 446. 
canned thermophilic organism from, 
62. 

cannery refuse, digestibility, 868. 
chop, analyses, Mich., 568. 
cold-resistant variety, Wis., 226. 
composition, 359. 

cost of production, N.Dak., 88, 190. 
cost of production in 1920, 790. 
culture, Mich., 828 ; P.R.,483. 
culture experiments, 626, 827 ; N.Dak , 
88; Utah, 626; V.I., 332. 
culture in Southeastern States. 

U.S.D.A., 138. 

damage from various causes, U.S.D.A., 
118. 


Corn — Continued. 

diseases, Iowa, 444. 
ear, structure, evolution, 629. 
earworm, notes, Kans., 249; V.I., 851. 
earworm, structure of larv», Ky„ 550, 
effect on following crops, Mont., 331. 
effect on water extract of soil, 719. 
embryo, germination, 221. 
feed meal, analyses, Mich.,^08. 

. fertilizer experiments, 813 ; Del., 431 
Hawaii, 29?Kans., 2261* Minn., 821; 
R.I., 21, 31, 82. 

for fattening lambs, Ohio, 366. 
geotropic bending, moisture changes, 
823. 

germ meal, analyses, Mich., 668 ; Ohio, 
178. 

germ meal for pigs, Ohio, 177. 
germination and growth as affected by 
Oihhtrella sauhinetU, 044. 
germination as affected by fertilizers, 
Va., 721. 

glucose, determination, 434. 
gluten feed, analyses, Mich., 568 ; N.H., 
671. 

gluten feed, compositlou and retail 
prices, Conn. State, 170. 
gJuteu feed, fee<ilng value, !>(?*!., 367, 
gluten meal, anal.v.ses, Musa., 071. 
gluten meal and feed, analyses. Mass,, 
671. 

green manuring experiments, R I., 22. 
Quam, culture, Hawaii, 29. 
hogging off tests, U.S.D.A., 772. 
hybrids, yields, Kans., 224. 
in storage, InstKits affecting, 760. 
infected with Diplodia zem, effect on 
cattle, 78 

inheritance in, 726. 
inheritance of variations in, 25 ; 
U.S.D.A., 734. 

insects affecting, 57 ; V.I., 351. 
international production and Irodc, 
490. 

manuring experiments, U.S.D.A., 127. 
meal, analyses, 207 ; Ma.sR., 671 
meal, iodln values, 434. 
meal, oil content, 434. 
meal, soluble carbohydrates, 434. 
Mendelian characters, 428. 
mosaic disease, control, 49. 
oil Industry, future of, U.S D.A., 206 
oil, production and use, U.S.D.A., 205. 
pellucid spots, Conn.State, 160. 
plastidg and mitochondria In, 221. 
plowing tests, N.Dak., 609. 
prices, relation to butter prices, 872. 
production and movement, 1850-1860, 
387. ' 

production as affected by prices, 690. 
project study outlines, 696. 
purple sheath spot, 542. 
root aphis, 451. 
root rot, notes, Kans., 242. 
root rot studies, results, 541. 
rot diseases, control, U.S.D.A., 244, 
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rotation exporiments, Del., 481 ; Kana., 
213 ; NJ)ak., 624 ; Oreg., 827 ; Utah. 
626. 

rota, control, 111,, 86. 
seed, broken and entire, yields, 634. 
seed improvement, U.S.D.A., 280. 
seed improvement, suggestions to 
teachers, TJ.S.D.A., 698. 
seed parasite, 343. 
seed selection, III., 36; P.R., 86. 
seed selection and preservation, Mich., 
138. 

seeding experiments, Il.l., 32, 

silage. (iSVc Rilage.) 

smut, control, Mich., 828; Greg., 841. 

smut, notes, 48 ; Kans., 242. 

smut resistance, Minn., 745. 

soft, reduction of moisture, 527. 

starch, determination, 434. 

sugar cane borer attacking, 353. 

supplements for pigs, Del., 367. 

sweet. {Hee. Sweet com.) 

time of planting lest, Mont., 331. 

V. barley for milch cows, Wls , 271. 
varieties, Kans., 225 ; IMi., 442. 
varieties for forage, Wis., 226. 
vaWetlrs of Michigan, Mieh., 138, 828. 
variety tests, 526, 527 ; Alaska. 330 ; 
Ariz., 524 ; Hawaii, 29 ; Mont., 336 ; 
N.Dak., 30, 624; Oreg, 827; R.I., 
81. 82 ; S.O.. 526 ; U.R D.A., 732 ; 
Utah, 526 ; V.I„ 332 ; Va., 732. 
variety test.s for silage, U.S.D.A., 136. 
waxy, from upper Burma, 230. 
yield in corn belt )is alTectrd by 
weather, U.S.D.A., 118. 
yields, U.S.D.A., 228. 
yields In Egypt, limiting factors, 829. 
yields with different systems of farm- 
Ing, S.Dak., 626. 

Cornell University, notes, 806, 797. 

Cornstalk rot, cause, 541. 

Cornstalks, diseased, iron in, 641. 

Cornstarch, fatty material in, 111. 

Corrosive sublimate, value as disinfectant 
for blight control, Oreg., 848. 

Corticium aolani, notes, 447. 

Cosmopolites sordidus In Fiji, 258. 

Cost of living — 

food budgets in, 260. 
in Philadelphia, 859. 
increased, effect on family budget, 160. 

Cottage cheese, manufacture, Wls., 75. 

Cotton — 

airplane fabric, tests, U.S.D.A., 138. 
angular leaf spot, control, S.C,, 642. 
anthracnose, in seed, S.C., 642, 
as aff^ctSd by borax, 516. 
as affected by weather, U.S.D.A., 119, 
boll shedding, factors affecting, 184. 
boll weevil, dispersion in 1920. 

U.S.D.A., 668, 
boll weevil In Arizona, 659. 
boll weevil, life cycle, S.C., 664. 
boll weevil, native, Arlz., 648. 
boll ^evll, poisoning, U.S.D.A., 660. 


Cotton — Continued. 

boll weevil quarantine, 249. 
bollworm, effect on yield, 660. 
boll worm, pink, in Brazil, parasites of, 
356. 

bollworm, pink, life history and con 
trol, 264. 

bollworm, pink, notes, 249, 666. 
bollworm, pink, origin, 353. 
bollworm, pink, scouting for, 753. 
breeding experiments, 187, 527, 827. 
brc‘€dlng in Egypt, notes, 600. 
cost of production, U.S.D.A., 384. 
culture experiments, 433, 527, 632, 033, 
733, 827. 

culture experiments in Mesopotamia, 
436. 

culture in California, U.S.D.A., 734. 
culture In China, 230. 
culture in Indo-Chiua, 635. 
cutworm, notes, Kans., 249. 
damage from various causes, U-S.D.A., 
118. 

disease, notes, 342. 

duck, mildowproofing and waterproof- 
ing, U.S.D.A., 139. 

Egyptian, brec'dlng experiments, 230 
Egyptian, improvement, 434. 
fertilizer experiments, 230, 032, 733, 
827; Ala. Col., 722. 
ginning percentage's, 635. 
growth and manufacture, 393. 
improvement, 137, 734. 
industry, commercial parasitism in, 
138. 

industry in Montserrat, 827. 

Industry In United States, survey, 735. 
Industry Research Association, Brit- 
ish, 829. 

insects affecting, 548. ^ 

irrigation experiments, 63,3. 
irrigation methods, U.S.D.A., 734. 
kidney, history. 527. • 

“ Kumpta,” Improvement, 829. 
lint, characters, 635. 
lint, computing yields, 435. 
marketing conditions in Arkansas, 635. 
marketing, cooperative, 691. 
milling in (lermany, U.S.D.A., 491. 
plants, perennial, productivity, iSs. 
production and distribution, 829‘. 
project study outlines, 696. 
resistance to alkali, Ariz., 619. 
rotation experiments, 632. 
set^dlng experiments, 280. 
spinning experiments, 827. 

Texas, staple of, Tex., 230. 
top, analyses, Ariz., 668. 
variety tests, 137, 483, 527, 682, 633, 
686, 738, 827; S.C., 524; V.I.. 332. 
warehouses, regulations, 693. 
wild, distribution, Ariz., 548. 
wilt-resistant, breeding work, 642. 
Cottonseed — 

cake for wintering beef cows, Mont., 

864. 

feed, analyses, Mich., 668. 
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Cottonseed — Con I inued. 

feed and meal, analyses, 267. 
feed, compositiou and retail prices, 
Conn.State, 176. 
hulls, acid hydrolysis, 809. 
hulls, analyses, Mich., 568. 
hulls, feeding value, Tex., 808. 
meal, analyses, Ariz., 568 ; Mich., 568 ; 

N.H., 671 ; ra., 769 ; Wash., 471. 
meal and feed, analyses. Mass., 671. 
meal and hulls, feeding value, 266. 
meal, composition and retail prices, 
Conn.State, 176. 

meal, effect on lime requirements of 
soil, Pa„ 723. 

meal, feeding, effect on storage of eggs, 
Calif., 774. 

meal, feeding value, Pa., 770. 
meal for horses, U.S.D.A., 571. 
meal, grades, 364. 

meal poisoning, prevention, U.S.D.A., 
867. 

oil industry in America, 714. 
oil, rancidity detection, 13. 
products, feeding value, Tex., 868. 
products, use In stock feeding, U.S. 
D.A., 867. 

Cottony cashlon scale in Florida, 363, 
CotugnUi spp., notes, 379. 

Cotylophallua, n.g. and n.spp,, description, 
158. 

Country theater, list of plays for, 192. 
i^ee also Rural.) 

County agent work In North and West, 
TJ.S.D.A., 94. 

Cow manure, decomposition, 611. 

Cow manure v. fertilizers, R.I., 23. 
Cowhides, trade In India, 678. 

(^owpea diseases, U.S.D.A,, 86. 

CowjJla hay, analyses, Ariz., 668. 

("owpeas — 

acreage and planting time, P.R., 433. 
as hai.7 crop, R.I., 385. 
as orchard cover crop, Ariz., 632. 
culture and varieties, U.S.D.A,, 36. 
culture experiments, Ariz., 628 ; P.R.. 
433; Va., 732. 

culture, suggestions to teachers, XJ.S, 
D.A., 698. 

ftisects affecting, TJ.S.D.A., 36. 
popular account, U.S.D.A., 230. 
utilization, U.S.D.A., 832. 
variety tests, P.R., 433. 

Cowpox virus, relation to chicken pox, 183. 
Cows — 

age, effect on milk fat percentage, Me., 
178, 271, 676. 

barley v. corn for, Wis., 271. 
dry, body temperature, 479. 
feeding experiments, Ariz., 673 ; Calif., 
775. 

grain feeding, heavy v. light, Calif., 
270. 

heredity and production In, 271. 
judging, 494. 

milk production. (See Milk produc' 
tlon.) 


Cows — Continued. 

mineral metabolism, Ohio, 175. 
mineral supplements for, palatability 
tests, 776. 

occurrence of quadruplets in, 174. 
pasturing experiments, U.S.D.A., 776. 
records. (See Dairy herd records.) 
rice polish feeding, effect on butter fat, 
678. 

sterility of, treatment, 681, 
sunflower v, corn silage for, 370 ; 
W.Va., 869. 

tuberculin-reacting, Bang system of 
separating, 880. 

velvet bean meal for. Mass., 670, 

(See also Calves, Cattle, and Heifers.) 
Crab apples — 

culture at high altitudes, Colo., 284. 
varieties, hardy, U.S.D.A., 741. 
Cranberries — 

culture experiments, Alaska, 886. 
fertilizer experiments, N.J., 338. 
fertilizer formula, 146. 
in storage, fungi affecting, Mass., 848. 
spraying experiments, 460. 
storage, analyses, Mass., 801. 
Cranberry — 

bogs, weed eradication, Oreg., i’2G. 
diseases, 450. 

end-rot fungus, notes, 16G. 
glrdler, control, N.J., 851. 
rootworm beetle as apple pest, 854. 
rots, studies, Mass.. 848. 
soils, treatment for acidity, N.J„ 316. 
Crane fl.v, leaf-eating, life history, 663. 
Cream — 

neutralizers in, detection, 12. 
percentage of acidity neutralized, for- 
mula, 13. 

ropy, occurrence, 676. 
sour, aroma organisms in, 179. 
testing, apparatus for calibrating Bab- 
cock test bottle, 806. 
variation in fat and solids content. 676. 
Creameries, sanitary conditions, studies, 
872. 

Oreatinin, determination, 311. 

Creoncctria coodnea, notes, Pa., 745. 
Creosote — 

effect on tubercle bacillus, 279. 
oil for fence posts, specifications, 87. 
Orepia spp., inheritance in, Calif., 726. 
CresolB, bactericidal effect on tetanus, 780. 
Cresols, effect on tubercle bacillus, 279. 
Cricket, field, control, S.Dak., 652. 

Crickets of New England, manual, 58. 
Crocheting, energy expenditure during, 66. 
Cronartium rihioola. (See White pine blis- 
ter' rust.) * 

Crop competition, 197. 

Crop cycles In Groat Britain and Franco, 
90. 

Crop reports, U.S.D.A., 192, 888, 694, 698, 
792. 

Crop reports and business for 1920, 889. 
Crop rotations. (See Rotation of crops.) 
Crop yields and weather, correction, 414. 



maj 


INDEX OP SUBJECTS. 


943 


Crops — 

and soils, exercises in, 697. 
as affected by borax, 516. 
as affected by lead, 819. 
as affected by manganese, 819. 
as affected by weather, U.S.iJ.A., 715. 
as affected by weather, treatise, 607. 
damage by weather, U.S.D.A., 118. 
effect on each other, R.I., 31, 33. 
hail insurance for, U.S.D.A., 291. 
science of, lessons. 194. 
size as affecting experimental results, 
521. 

{See also Field crops.) 

Orotalarioaia equoruin, paper on, 76. 

Crows, relation to agriculture, U.S.D A , 
249. 

Crucifers, Insects affecting, 57. 

Crucifers, Mendellan characters, 428. 

Crude fiber. {See Cellulose.) 
CryptohclcoHtiaue ruflfjaater n.g. and n.sp., 
notes, 554. 

Cryptorhynchus mangifcrce, notes, Hawaii, 
60. 

Cucumber — 

angular leaf spot, Conn. State, 150. 
iK'Gtles, nleotin sulphate dust for, 
JH.8.D.A., 652. 

pickles, preparation, U.S.D.A., 557. 
Cucumbers — 

as affected by carbon dloxid, 218. 
as greenhouse crop, Oreg., 834. 
breeding experlment.s, 638 ; Minn., 739. 
<‘OKt of production In Colorado, 
U.S.D.A., 789. 

propagating in peat pots, 40. 
vitamin B content, 2C1. 
wild, rdle in cucurbit mosaic trans- 
mission, U.S.D.A., 344. 

Cucurbit mosaic disease, cause, U.S.D.A., 
844. 

Cucurbits, insects .affecting, 57. 

Oudrania trilohaj characters and uses, 238 
Ouleof fatiganSf infection with Filuria han- 
crofti, 650. 

Culea spp. as affected by hydrocyanic add, 
354. 

Cultivation, mechanical, in Java, 383. 
Cultivation, me<‘hauica!, in Trinidad, 3S3. 
Cultivators, motor, directory, 887. 

Culture media — 

absorption-transpiration ratio, 323. 
for malleln formation, 478. 
for vaccine organisms, 577. 
from germ-free filtrates, 181. 

Il-lon concentrations, regulating, 410. 
liver and spleen for Bacterium abortus, 
Mich., 878. 

mllk-ipowder agar, 576. 
use of washed agar in, 576, 

Cupferron, preparation of, 112. 

Currant — 

anthracnose, notes, 48; Mich., 144. 
aphids, life history and control, 
U.S.D.A., 69. 

aphis, antennal variation In, 764. 
black, leaf spot, notes, 48. 


Currant — Continued. 

black, rust, notes, 48. 
roots, resistance to freezing, N.Y.Cor- 
nell, 821. 

sap, freezing-point depression, N.Y.- 
Cornell, 821. 

Currants — 

breeding experiments, 146. 
culture, Alaska, 632 ; Mont., 337, 
culture at high altitudes, Colo., 235. 
culture experiments, Ala.ska, 836. 
Insects affecting, Mo., 764. 
spraying and dusting, Mich., 144. 
spraying schedule, Mo., 536. 
storage experiments, Calif., 738. 
varieties for Missouri, Mo., 636. 

{See also Ribes.) 

Cuscutta, control, 833. 

(’ut-over land for pastures, Wash., 33. 
Cutworm — 

black, parasite of, 550. 

pale western, notes, Mont., 348, 757. 

variegated, notes, Iowa, 452. 

Cutworms, control, 653. 

Cyanamld — 

decomposition in soil, mechanism, 216. 
dicyandlamid determination in, 711. 
mixed with fertilizer materials, changes 
In. 421. 

reactions in mixed fertilizers, 514. 
Cyanld as soil insecticide, 852. 

Cyanid a.s source of nitrogen, 216. 

Cyanld of mercury, value as disinfectant 
for blight control, Oreg.. 848. 

Ci’auld production and sale In 1919, 513. 

{See also Hydrocyanic aedd.) 

C yanwHtta cristata, geographic laces, 
849. 

Cyanogen chlorld, in.secticidal value, U.S. 

D.A., 50. ^ 

Cyclone of Mid February, 1919, U.S DA., 
416, 

CvUjs formicarlus. {See Swjet potato 
weevil.) 

Cylicostomum tridentatum n.sp., notes, 583. 
Cylicostomum triramosum n.sp., notes, 583. 
Cylindropharynsp rhodesiensis n.sp., note.s, 
683. 

Cylindrosporium pomi, notes, Pa., 745. 
Cyliudrotoma splendvns, life history^ 653. 
p-Cymene as a solvent, 310. 
p-Cymene, synthesis of thymol from, 10. 
Cyornls, new subspecies, 849. 

Cyrtorhinus mundulus attacking sugar cane 
leafhopper, 550. 

Cytology, treatise, 66. 

Cytolysins, studies, 566. 

DactyUs glomerata, anatomy, effect of po- 
tassium salts on, 222. 

Dwdalea — 

oonfragosa, enzym action In, 27. 
spp., studies, 27. 

Dahlias, for Mississippi, 147, 

Dairy — 

barn loft floor, concrete, 486. 
barns, climatic, 688. 
cattle. {Sec Cattle, dairy.) 
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Dairy — Continued. 

cows. {See Cows.) 
exhibit, preparation, 795. 
herds, accredited, list, 683. 

Industry In Italy, milk powder for, 274. 
inspection law, N.J., 474. 
laws of California, 76. 
manufactures courses in agricultural 
colleges, 794. 
plants, management, 778. 
products, analysis, official method, 9. 
products, manufacture, 872. 
products, studies, Calif., 778. 

Show, National, Government exhibit in 
1920, C.S.D.A, 289. 
sires. Bulls.) 

utensils, elimination of germs from, 
111., 371. 

Dairying — 

in France, 891. 

In Ireland, decline, 573. 

in Norway, cost accounting data, 872. 

in Ontario, 191. 

on a business basis, 691. 

{Bee also Creameries, Milk, etc.) 
Dumseldtes, relation to fish culture. 362. 
Dandelion, fall, eradication, Orcg , 826. 
Darkness. {See also Light.) 

Darning, energy expenditure during, 06. 
Dasheen shoots, forcing, U.S.D.A., 145. 
Daspficypha calycina, notes, 347. 

Date disease, notes, 346. 

Dates, curing, Culif., 737. 

Dates, Insects affecting, 548. 

Dates, propagation, Calif., 737. 

Dates, ripening, 448. 

Dates, variely tests, Arhs., 632. 

Datisca connahlna, root tubercles, 630. 
Datura mutants, phenomena, 327, 

Datur^ stramonium — 

ovular metamorphoses, 630. 
microsporugenesis in, 726. 

Dauhentonia longifoHa, poisonous to live 
stock, 6^8. 

Davoiinea spp , notes, Kans., 281. 
Deficiency diseases. {See Diet.) 
Dehydration. {See Drying.) 

Delaware — 

College and Station, notes, 496. 
Station, report of director, 495. 
University, notes, 699. 

Delphastus sp. in Florida, 864. 
Deltooepbalus species, descriptions, 251. 
Dendroctonus — 

hrevioomis. {See Pine beetle, western.) 
frontalis. (See Pine beetle, southern.) 
Dendroainus hourreriw n.sp., description, 
760. 

Denitrifying bacteria, 183. 

Department of Agriculture. {See United 
States Department of Agriculture.) 
Depluming louse of fowls, 881. 

Depreaaaria heracUana, parasite of, 665. 
Desiccation of Africa, 208, 811. 

Dewberries, culture experiments, Alaska, 
836. 


Dewberry orange rust, notes, 64 ; Conn. 
Slate, 150. 

Diabetes, relation to ductless glands, 268. 
Diabetes, studies, 65. 

Diabetic dietary* 667. 

Diahrotica spp. {See Cucumber beetles.) 
Dialysis, continuous, apparatus for, 610. 
Dianthus armeria, control, 787. 

Dianthus caryophyllua, ovular metamor- 
phoses, 630. 

Diaprepea ahltreviatuaj notes, 57. 

Diart hr onamyia hypoi/wa^ summary of in- 
formation, Ohio, 364. 

Diastase — 

activities within plants, Del., 424. 
formation, In barley gi'ain, 131. 
occurrence in sweet potatoes, 616. 
sacoharogenic power, estimation, 618. 
Diastatic activity, determination, 802. 
Diatrtea — 

lineola, notes, Arlz., 548. 
aacoharalia. {See Sugar cane borer.) 
Dicalclum silicate, effect on acid soil, 24. 
Dicerca pceterosa, notes, Oreg., 860. 
Diehwtoneura Ivucoptcrdt parasitism by, 
655. 

Diehloramin-T, germicidal value, 680. 
IHcranotropia maidis on corn, Vi., 351. 
Divtyocaulus spp., life histories, 876. 

1 dcyandiamld — 

formation, 421. 
determination, method, 711. 
salts, ammonlfication tests, 318. 
Divyphua tohaa, notes, 653. 

Diet- 

accessory factors. (See Vitamins.) 
deficiency disease, 262. 
deficiency diseases, studies, 361 , 667. 
{See also Beriberi, Pellagra, Poly 
neuritis. Rickets, and Scurvy.) 
deficient, effect on endocrine glands, 
262. 

effect on excretion of phenols and indl- 
can, 568. 

fat in, dispensability, 666 
mixed, effect on blood regeneration, 
564. 

of children. {See Children.) 
of Chinese, nutritive value, 664. 
of foreigners In New York City, 664. 
of infants. {See Infants.) 

{See alao Food and Nutrition.) 
Dietary, diabetic, 667. 

Dietetics for high schools, 808. 

Dietitian, hospital, training and duties, 
259. 

Diets, vitamin-free, metabolism of, 861. 
Digestion — 

ns affected by tea, coffee* ^nd cocoa, 
665. 

as affected by worry, 664. 

Dif/itaJia spp., hybrids, sterility in, 819. 
Dlhydroxyphenylalanln, constituent of vel- 
vet bean, 710. 

Diphtheria, avian, I'elation to chicken pox 
virus, 183. 
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DipaUherla hncllll in horsea, 881. 
IHplocarpon roace, notes, 750. 

IHplodior-^ 

oorchori, notes, 445. 
spp., notes, 842. 

stew on corn, cattle disease from, 78. 
JHplotawis crucoidca, In roots, 430. 
Dipodomya apectahilis, notes, Arlz., 648. 
Dipping vat, plans, 184. 

Dips, carbolic, danger of poisoning sheep, 
377. 

Dips for cattle tick, preparation, 78. 
Dlptera, key, 451. 

Dipt era nematooera, male hypopygium, 
nomenclature of parts, 59. 

Diseaso transmission, rOle of insects in, 
663. 

Diseases — 

deficiency. (S^ee Diet deficiency dis 
eases ) 

of animals, {f^ee Animal diseases.) 
of plants. (See Plant diseases.) 
Dlshwa filling, energy expenditure during, 66. 
nisinfectunt, Tiarretrs, as soil insecticide, 
852. 

DiMialectaiits — 

against chicken lice ainl fleas, U.S.D A , 
1^62, 

for* blight control, Oreg., 848. 
for tetanus .sprire.s, test.s, 780 
MaixlardlyatioJi, 079. 

Distillers’ drb'd grains, aiialy.ses. Mass, 
071. 

l)(»d<j<r — 

life history and control, U 8.1) A , 551. 
seeds, germination, 233. 

Dog fleas, remedies, D.S.D.A , 161. 
Dolomagncsium, fertilizing value, 423. 
Domestic science. (8*cc Home economics.) 
Dothichiza popidea, notes, Conn. State, 150. 
D»»uglus fir — 

description of genus, 742. 
growth and yield data In Austria, 47. 
inclined-bearing tests, 285. 
sample plats, measurement, 637. 
western, uses and stresses, 149. 
i)ouriJic-cur(‘d stallions, carriers of try- 
panosotuof?, 583, 

Dourine in horses, 781 ; U..S.D.A., 81. 
Dragonflies*, relation to fish culture, 362. 
Drain tile mains, capacities for, S70. 

Drain tile, supporting strength, 83. 
Drainage — 

and levee laws of Missouri, 382. 
ditch, Tempo, Arlz., 584. 

In Switzerland, 380. 
of irrigated lands, 381. 
papers on, 379. 
stnicy^t^s, dt'sign, 200. 
studies, Oreg., 719. 
treatise, 381, 685. 
waters, nitrogen losses in, 814. 

Drains, tile, effect in prairie section, Ala. 
Col., 882. 

Dredge pumps, worn runners on, effect, 783. 


Dressing, energy expenditure during, 66. 
Dried blood — 

availability as affected by soils, N.J., 
322. 

effect on lime reaulrements, Pa., 723. 
fertilizing values, 613. 
nitrification experiments, 24. 

Drills, manufacture and use, U.S.D.A., 85. 
Drosophila flies as pest and disease car- 
riers, Minn., 753. 

Drosophila melanogaster, linkage In, 174. 
Droughts, tropical, relation to sun spots, 
U.S.D.A., 415. 

Drugs, analysis, otflcial, method, 9. 

Drugs for treatment of nuftalllosLs, 82. 
Drugs, organic, standardization. 111. 

Dry farming — 

experiments, Oreg., 826. 
in northern Africa, 508. 
in South Dakota, U.S.D A., 227. 

Drying of foods — 
in the home, 401. 
work of Bureau of Chemistry, 810 
(f^ce also Fruits, drying, and Vege- 
Uiblos, drying.) 

Drypta australis attacking sugar cane 
leafhopper, 550, 

Duck«, American shoal-watcr, food haldts, 
TJ.H.D.A., 647. 

Ducks, weights and measurements, .572. 
Dunziekte in liorses, 7<> 

Dust explosions, i)apcrs <>r», 587. 

Du-v't fungicides* for control of smut, .543 
Dusting — 

and the spray gun, 253. 
experiments, Mich., 144. 
for pear thrips, 85v3. 

V spraying. 155, 243; Minn., 745; 
Oreg., 160. 

r .spraying for Quebec orchards, 52. 
Duty of water. (*S!cr Irrigation ) ' 

Dye therapy for streptococcus empyema, 
680. 

Dyes — 

foroicn, detection of Yellow AB and 
Yellow OB ID, 312. 

Isocyanin, from b pidln, 504. 
pbotos(‘n&iti7lug, new st*rles, 802. 
pbotoaensitizing, synthesis, 604. 
Dysentery, chronic bacterial, (t^ee Johne’s 
disease. ) 

Earwig, food plants of, 754. 

Echinacea therapy, exp('rimeiital study. 275. 
Echinochloa, revision, 327. 

Ecologic diversify and generic coefficients, 
133. 

Economics, inral. (8 Vt Rural economics ) 
Edema — 

deficiency, notes, 202. 
war, importance of proteins In, 403. 
Education — 

agricultural. (Kee Agricultural eUu* 
cation.) 

vocational. {See, Vocational educa- 
tion.) 
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Egg— - 

albumin. (£fee Albumin, egg.) 
production as affected by artificial 
light, Mont., 868. 

production as affected by pituitary 
feeding, 868. 
production, winter, 870. 

(See also Hens, laying.) 
Kgg-laylog contest, Wash., 572. 

Eggplant blight. La., 844. 

Eggplant diseases, control, N.J., 341. 

Eggs — 

desiccated, use, 661. 
grading, device for, Wash., 868. 
hatchabillty, effect of rations on, Ohio, 
368. 

hatching percentages, effect of moisture 
during incubation, N.J., 369. 
incubation, Conn.Storrs, 572. 
incubation, natural, TJ.S.D.A., 270. 
market before and after the war, 871. 
market, crating, 270 ; N.J., 270. 
marketing, 887. 
preserving, U.S.D.A., 270. 
project study outlines, 696. 
stored, cottonseed meal spots on, 
Calif,, 774. 

Electric light and power plants, farm, 48C. 
Electricity in American homes, 589. 
Electricity, static, in tittrition mills, 587. 
Electrociilture, 137. 
iSleodes tiicostaia, habits, 753. 

Elephant grass, analyses, Arlz., 568. 
Bleutherodactylus spp., control of Iu.sects 
by, 051. 

Elevators, construction, relation to ex 
plosions, 587. 

Elm scale, European, washing experiments, 
654. 

Embnijderlng, energy expenditure during, 

66 . 

Embryology of cattle, notes, 266. 

Emmer, variety testa, Minn., 330. 
Emphysema, chronic, sCQuel to foot-and- 
mouth disease, 376. 

Empoa roses, notes, 663. 

Empoasca mali — 

life history and control, 549. 
on potato<iS, N.Y.State, 362. 

(«SVe also Apple loaf-hopper.) 

Empusa sphasrosperma, notes, U.S.D.A., 566. 
Empyema, streptococcus, therapy for, 680. 
Enchytrielden, In humus formation, 126. 
Encyrtaspis prowimus n.sp., parasitism by, 
356. 

Endive, effect on following croi», K.I., 31. 
Endocrinology and secondary sex charac- 
ters, 468. 

Endophyllum sempervivi spores, nuclei, 133. 
Endothia parasitica — 

factors affecting growth, 620, 
toxicity of sodium chlorld toward, 620 
Endothlne, red, studies, 222. 

Energy — - 

expenditure in household work, 66. 
sources, coefficients of utilization, 463. 


Engineering — 

agricultural. (See Agricultural en- 
gineering.) 

sunlight, for detached buildings, 486. 
testing materials, 483. 

Engines — 

gasoline, horsepower determination, 
882. 

internal-combustion, combustion in, 
786. 

internal-combustion, fuel requirements, 
484. 

internal-combustion, ignition, 486. 
internal-combustion, piston rings for, 
786. 

lubrication, 680. 

Enteritis, chronic. (See Johne’s disease.) 
Entomological Society of British Columbia, 
658. 

Entomology for medical officers, 764, 

(See also Insects.) 

Enzym action on organic substances, 222. 
Enzym activities in fungi, 27. 

Enzyms — 

of butter, relation to tallowlnesc4, 273. 
of yeast, 133. 

proteoclastic, in old dour, effect, 761. 
reaction within plants, Del., 424. 
Ephialtes wgualis, notes, U.S.D.A., 163. 
Epidiaspis pxricola, control, Chilif., 66^1, 752. 
Epilachna corrupta, noie.s, 554, 657 ; Ala. 

Col , 751 ; Oreg., 856. 

Epilohium spp., crosses, 819. 

Epithelioma, contagious, 881. 

Epithelioma, contagious, syringe for con- 
trol, Wash., 688. 

EpithelioisiB, contagious, N.J., 378. 

Epitrin parvula. (See Tobacco flea-beetle.) 
Epiurus n.sp., parasitism by, 356. 
Epizootics, control during war, 078. 
Erepsiu In calf fetus, 805. 

Erica ce®, soli tests of, 419. 

Eriogaster latiesfris, blood cytology, 758. 
Eriophorum spp., use as fiber plants, 435. 
Briophyes ficus n sp., description, 640. 
Erostosis of hook joint of fowl, 881. 
Erysiphe polygoni, notes, 445. 

Erythrwa linariifoUa, habitat, 820. 
Erythroneura, nearctic species and varie- 
ties, key, 352. 

Essence industry in Prance, 46. 

Essential oils. (See Oils, essential.) 
Bsthonia, effect on plants, 421. 

Ethyl acetate, use as protein precipitant, 
805. 

Ethyl alcohol, formation, 309. 
Eubacteriales, classification, 517. 
Euhrachymera deltiUs, parasitism by, 666. 
Eucalyptus, culture and use8,'4o: 
Eucalyptus, yield table, Calif., 742. 

EuUa velutinana, notes, 066. 

EuHa velutinana, studies, U.S.D.A., 468. 
Euproctis — 

ohrysorrheea, (See Brown-tall moth.) 
edwardsi, caterpillars, rashes due to 
halrlets of, 758. 
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EutettUf tenella* (See Beet leaf-hopper.) 
Euthripa pyri. (See Pear thrips.) 
Euthyrhynchua floridanua, notes, 549. 
Evaporation — 

as affected by forests, U.S.D.A., 710. 
from different soils, 210. 
pans, types, U.S.D.A., 717. 
relation to wind and temperature, 13 J. 
studies, 729. 

Evaporators, typos, 810. 

Evolution — 

and genetics in plants, 631. 
in plants, treatise, 218. 

Ewes, pregnant — 

roughages for, Ariz., 571. 
soy bean hay for, Iowa, 471. 

Excelsior, Insulating value, 588. 

Ewoascua deformans, notes, 346, 446. 
Eworiatoidea johnsoni, parasitism by, 652. 
Experiment Station — 

new, In Italy, notes, 600. 
projects, catalogue, 1. 

Record, notes, 497. 

Experiment stations — 

Identity, editorial, 601. 

In Yugoslavia, 708. 

niH'd of Increased funds, 498. 

peasonnel, editorial, 301. 

(See also Alabama, Arizona, etc.) 
Explosives, use in road construction, 
U.SD.A., 685. 

Extension work. (St^e Agrlcultursl extiei 
sion.) 

Eye defects, Induced, transmission, 566* 
PubricH, treatise, 393. 

Family budget, effect of in(Teas<*d cost of 
living. 169, 

Farcy. (See Glanders.) 

Farm — 

accounting, 107, 601 
accounting sy. steins, 280, 487. 
aniifUils. (See Live stoi-k and Anb 
mala.) 

areas, surveys, 487. 
bureau, first, establishment, anniver- 
sary celebration, 799, 
business, adjustment to declining price.--. 
106. 

business, analyzing, U.S.D.A., 89. 
business in Quebec, Can., 288. 
cadet report, 297. 
colonies, In New Jersey, 890. 
credit. (See Agricultural credit.) 
crops, seeding card, 796. 
economics, courses, 197. 
efficiency tests, 197. 
forestry, value of, U.S.D.A., 147. 
home survey, 892. 

homeifrTftiproved conditions in, 491 ; 
U.S.D.A., 490. 

homes, need for labor-saving in, 192. 
improvement in Friesland, 891. 
Incomes, variation In, U.S.D.A., 89. 
inventories, tJ.S.D.A., 698. 
kitchens, arrangement, 680. 
labor. (See Agricultural labor.) 


Farm — Continued. 

layouts, study, N.Y. Cornell, 889. 
lease, contract, U.S.D.A., 290. 
leasing systems, Wis., 290. 
machinery, (See Agricultural ma- 
chinery.) 

management, 197, 289; Mont., 384. 
management in Ontario, survey, 190, 

690. 

management schools for women, 695. 
mechanics in high schools, 494. 
organization, effect of capital on, Mo., 
788. 

ownership, attaining, Kans., 288. 
power, 197. 

products. (i?ee agricultural products.) 
profits, US.D.A., 690. 
shopwork In agricultural education, 
296. 

shopwork, teaching and projects^ 193. 
surveys, 697, 892. 
tenancy, paper on, 196. 

(See also Land tenure.) 
woodlands, lessons, U.S.D.A., 94. 
Farmer and foreign markets, 690. 

Farmer in relation to packer, 197 
Farmers and city labor, harmonizing, 490. 
Farmers, Japanese, in California, 191. 
Farmers, organization in Canada, 387, 
Farmers’ — 

Bulletins, method of use by teachers, 
U.S.D.A., 697, 098. 
cooperative societies, Incorporation, 

691. 

tiaughters, instruction for, G98. 

Union, 893. 

Faimhouses, design of stairways for, 287. 
Fanning — 

dairy. (See Dairying.) 
handbook, 495. ^ 

m South, suggestions to teachers, 
U.S.D.A., 098. 

live stock and grain systemll 111., 721. 
on business basis, 691. 
treatise, 794. 

(See also Agriculture.) 

I’arrns — 

electric i)owei plant for, 486. 
number in United Stales in 1920, 892. 
open field, of England, inclosure* 890. 
paying for thems<‘lvos, 487. 

Farmstead, beautifying, U.S.D.A., 698. 
Farmstead, plans, U.S.D A., 87. 

Fasciation, inheritance of, 819. 

Fasciola hepntica, notes, 184. 

Fasting, effect on blood regeneration, 564. 
Fat analysis, 412. 

Fat analysis, official method, 9. 

Fat associated with starch, 111. 

Fat in diet, dispensability, 666. 

Fats— — 

absorption by fried baiters, 002. 
as source of muscular energy, 463 
moisture content, determination, 713 
nutritive value, relation to color, 765. 
rancidity detection, 18. 
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Fats — Continued. 

used for frying, changes in, 062. 

(See aUo 011a.) 

Fat-soluble A. (See Vitamin A.) 

Fatty residues, analysis, 412. 

Federal Insecticide Act, 801. 

Feeding experiments. (See Cows, Pigs, 
etc.) 

Feeding stuffs — 

analyses, Ariz., 568 ; Hawaii, 71 ; 

Mich., 568; U.S.D.A.. 176. 
analysis, official method, 9. 
castor bean meal in, 205. 
green, effect on milk production, 776. 
inspection. Me., 470. 
inspection and analyses, Mass., 671 : 
N.H., 671. 

mineral, for farm animals, Ohio, 175. 
pectin content, 111. 
prices, wholesale. Mass., 671. 
proprietary, labeling, 868 . 
proximate composition and retail 
prices, Conn. State, 176. 
reports of Feed Control Officials, 864. 
Feljoa, culture, Arlz., 532. 

Pence posts, creosoting, 87. 

Pence posts of Louisiana woods, tests, 87 
Fences, woven wire, construction, 688. 
Fermentation industries, 1914 to 1919, 714. 
Ferments, digestive, in calf fetus, 866. 

(See also Enzyms.) 

Fern, horsetail, eradication, Oreg , 826. 
Fern, silver, eradication, 144. 

Fertilization and plant analysis, 815. 
Fertilization, profitable, application, 796. 
Fertilization with cyanld nitrogen, 216. 
Fertilizer — 

experiments, 626 ; Ala.Col., 722 ; 

N.Duk., 88 ; Minn., 321 ; U.S.D.A., 
^127. 

experiments, ns affected by size and 
arrangement of plate, 214. 
experiments in Texas, 815. 
experiments, methods, 512. 
experiments on irrigated lands, 380. 
experiments, results, study, 626. 
industry, review, 627. 
law in I’orto Rico, 25. 
materials, moisture determinations, 

r 801 . 

requirements, determination, 236. 
requirements of soil. (See Soils.) 
Fertilizers — 

analysis, official method, 9. 
average analyses, N.J., 322, 
borax In, Va., 712. 

borax In, effect on crops, 423 ; Me., 
129. 

chemical, manufacture and use, 128. 
dicyandiamid determination in, 711. 
effect on productiveness of soils, N.Y. 
State, 820. 

from sugar-cane megass, 513. 
inspection and analyses, Ky., 516 ; 
Conn.State, 725; Me., 428; Mo., 
819 ; R.I., 428 ; S.C., 130. 


Fertilizers — Continued. 

inspection and analyses in I^uislana, 
725. 

inspection and analyses In North 
Carolina, 180. 

Inspection and analyses in Pennsyl- 
vania, 130. 

inspection and analyses in Porto Rico, 
26. 

moisture determination, 802. 
nitrogenous. (See Nitrogenous fer- 
tilizers. ) 

penetration In soils, Calif., 722. 
pepto-hiimlc and organic, tests, 420. 
phosphatic. (See Phosphates.) 
potash. (Sec Potash.) 
selection and use, Wash., 626. 
sources and manufacture, treatise, 22 
use, Mich., 815. 

world production and trade, 424. 

(See also spedfio materiaU.) 

Feterita — 

culture experiments, N.Dak., 524. 
spur, culture, U.S.D.A., 86. 

Fetuses in ulero, dead, roienlioii of, J74. 
Fiber — 

bind<‘r-twlne, production in Iddllp- 
pines, IT.S.D.A., 527. , 

crops, culture experiments, 788, 
crops, culture In Cyprus, l.‘;7. 
crops, fertilizer exp<‘iiments, 788 
crops, variety tests, 788, 
crude, (See Cellulose.) 
plants, culture in Cuba, 785. 
plants, native In Sweden, 435. 
plants, Philippine, 281. 
plants, production in (lermauy, 188. 
Fibers, breeding data, recording, 521. 
tififee also Hemp.) 

Ph'ld crop seeds, labeling by seedsmen, 283. 
Field crops — 

breeding notes, recording, 521. 
cost of production in Colorado, 
U.S.D.A., 789. 
inspection, official, 2,83. 
work in Australia, 827. 
work in Barbados, 488. 
work in British Guiana, 180. 
work In Cyprus, 137. 
work In Dutch East Indies, 688. 
work In England, 483. 
work in Guadeloupe, 483. 
work in India, 137, 438, 632, 683, 783. 
work in Mesopotamia, 527. 
work in Montserrat, 827. 
work in Nigeria, 483, 827. 
work in North Wales, 227. 
work in Nova Scotia, 632. 
work in Switzerland, 63‘i- 
work In Uruguay, 526. 

(See also Crops, Forage crops, Root 
crops, etc.) 

Field experiments — 

as affected by size and arrangements 
of plats, 214. 
methods, 612. 
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Field experiments — Continued, 
metbodg of labeliuf^, 228. 
permanence of diilerenceB in plats, 
681. 

Fig canker, notes, Calif., 744. 

Fig family and Blastophaga, symbiosis, 
660. 

Figs, diseases affecting, Calif., 744. 

Figs, wild, koleroga on, 342. 

Figs, wild, parasites of, 649. 

Filaria huncrofti, transmission by Oulex 
fatiffana, 656. 

Filarlasis In soutbern United States, 650. 
Filberts — 

breeding experiments, Oreg., 836. 
culture and diseases, 44. 
nutritive value of proteins, 461. 
propagation studies, Oreg., 836. 
vitamin content, water-soluble, 461. 
Fire blight, notes, 445. 

Fireplaces, construction, 689. 

Fires, forest. (Hee Forest flres.) 

Fish, cold-storage, cooking, 61. 

Fish, etu'iny of Btilt-rnarsh mosquUoos, 056. 
Finb Inspection in Switzerland, 148. 

If'l.Mh meal, analyses, Mass., 071. 

F’ish meal dust, explosions from, 421. 

Fish i)iI„Rubstltute for castor oil, 205. 

Fish production in East Africa, 594. 

Fish sauce, Chinese, preparation, 859. 
FUtcourtiu gardnerii, culture, P. R., 2.'ir) 
P'lag smut, (u Victoria, 152. 

Flat-beaded borers In Oregon, Oreg., 850 
1‘Mavoring extracts, analysi.s, 0 
Flax — 

and products, handbook, 035, 
breeding, experiments, 435, 526. 
canker, 844. 

cost of production, N.Dak,, 190. 
culture, 138, 430; Alaska, 329. 
culture and preparation, treatise, 52S. 
culture and uses, 528. 
culture experiments, 620, 827 ; Calii., 
731; Mont, 331; Oreg., 826; U.S. 
D.A., 36. 

damage from various causes, U.R.D.A . 
118. 

fertilizer experiments, 421, 436, 
fiber and tow trading, 829. 
industry, effects of the war, 6.35. 
Insects affecting, 57, 
relation to light. 728. 
rotation experiments, Minn,, 330 ; N. 

Dak., 524. 
seed tests, 143. 

seeding experiments, U.S.D.A., 37. 
varieties for oil production, 138. 
variety tests, 435, 526; Minn., 330; 
Mon^^l ; N.Dak., 30 ; Oreg., 826 ; 
U.S.D.A., 86, 

wilt resistance, Minn., 745. 

wilt resistant varieties, U.S.D.A., 37. 

yields, N.Dak., 81. 

Flaxseed, oil extraction from, 436. 

Flaxseed, State standards, Mont, 148. 
Plea-beetle, horse radish, control, N..T., 350. 


Flies, bouse. (See House flies.) 

Flood crest stages, rules for forecasting, 
U.S.D.A., 716, 

Flood crests on Ohio and Mississippi, 
U.8.D.A., 716. 

Florida University and Station, notes, 298. 
Floridcffi, mucilaginous substance of, 202. 
Floridose, use of term, 202. 

Flour — 

action of hydrogen peroxid on, 612. 
baking tests, U.S.D.A,, 141. 
beetle, confused, notes, Minn., 753. 
bleaching, papers on, 168. 
enzyms in, effect on bread, 761. 
heat of hydration and specific heat, 61. 
hygroscopic moisture, 612. 
milling, laboratory control of, 311. 
milling, theory and practice, 168. 
mills, insect control In, U.S.D.A., 261. 
red dog, analyses, 207 ; N.II., 671. 
red dog and shorts, analyses, Mass., 
671. 

statistics during the war, 694. 
stored, acarlds of, 851. 
strength of, factors affecting, 60 ; 
N.Dak., 357. 

substitutes, protecting from insects, 
Minn., 753. 

trade between United States and Can- 
ada, U.S.D.A., 491. (See also Bread.) 
Flower form and color in phlox, 428. 
Flowers, effect of pollination on life of. 

44. 

Flowers for Alaska, Alaska, 336. 

Flowers, morphological studies, 628. 
Flower.s, wild, of California, .studies, 040. 

(See aUn, Plants, ornamental.) 

Fluke disease, control, 581. 

Flying fields, selection of, U.S.D.A., 416. 
Fodder crop.s (See Forage crops.) ^ 
Pomes annosus, notes, 347. 

Pomes ¥jniarius, notes, 365 : Conn.State, 
149. p 

Food — 

analysis, oflaclal methods, 9. 
budget, minimum quantity, 109. 
control In Germany, 869. 
industries, textbook, 660, 
inspection, treatise, 475. 
law protection, cost to con.sumor, 4.08. 
poisoning, outbreak in Brixton, 204. 
preservation, 401, 003. 
preservatives, analysis, 9, 
rationing in Denmark, effect on health, 
260. 

requirements of family of five, 604. 
research institute, establishment, 399. 
standard railway sanitary «'ode, 200. 
substitutes, preparation, 460. 
supply crisis in Switzerland, 388, 
supply in United Kingdom, 192. 
supply, world’s, agronomist’s part In. 
032. 

unpalatable, utilization by body, 604. 
values, calculation, 559. 

(See also Diet.) 
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Foods — 

canned. (See Canned foods.) 
drying. (See Drying.) 
fried, changes in fats absorbed by, 662. 
package, weight Tariation, U.S.D.A., 
204. 

production and manufacture, 600. 
selection and preparation, 660. 
slimy decomposition, studies, 75. 
vitamin content, 667. 

Foot-and-mouth disease — 

British investigations, 799. 
immunization, 183, 477, 478, 679, 779, 
878. 

notes, 180, 

outbreak, need of preparedness, 376. 
prevention and treatment, 370, 877. 
sequel, 376. 

Forage crops — 

breeding experiments, 526, 632; Oreg., 
826. 

culture experiments, 526, 632, 733 ; 

N.Dak., 88 ; Oreg.. 826. 
culture in Cyprus, 137. 
fertilizer experiments, 733 ; Oreg., 820. 
for fattening lambs, Ohio, 365. 
for fattening pigs, Ohio, 471. 
insects affecting, 663. 
rotation experiments, 827 ; Oreg., 826. 
seed tests, 143. 

variety tests, 433, 520, 032, 733, 827; 
Mont., 331; Oreg., 820. 

Forage — 

for cotton belt, suggestions to teach- 
ers, IJ.S.D.A., 698. 
grasses, manual, 827. 
plants, breeding methods, 827. 
plants of Brazil, 626. 
plants of India, 527. 

{ilants, 8eed-lx)rne diseases, Ala. Col , 
744. 

poisoning. (See also Plants, polson- 
oi£ and speoifio plants.) 

Forest — 

academy v. agricultural high school, 9". 
administration. (See Forestry.) 
areas, burned over, erosion and vege- 
tation, 537. 

^areas, effect on evaporation and soil 
moisture, U.S.D.A., 716. 
areas. National, acquired under Weeks 
Act, U.f3.D.A., 340. 
fire insurance, classifying risks, 148 
fire protection, 641 ; Ohio, 742. 
fire protection and Insurance, 538. 
fire protection, laws in Maine, 742. 
fire protection, rOle of live stock graz- 
ing, IJ.S.D.A., 239. 
fires and lightning, U.S.D.A., 121. 
growth as affected by smoke, 826. 
insects, injurious In Sweden, 250. 
Insects, notes, 57. 
insects, plats for studying, 754. 
laws in Minnesota, 148. 
laws of Cochin China, 148. 
of Haguenau, 340. 

products from Philippines, survey, 640. 


Forest— Continued. 

research institute and college in In- 
dia, 696. 

Research Institute, report, 838. 
research projects In North America, 46. 
school, Yale, progress, 896. 
seeds. (See Trees, forest.) 
species, frost resistance, 239. 
surveys, stereophotogrammetry in, 46. 
trails and highways of Mount Hood 
region, U.S.D.A., 148. 
trees. (See Trees.) 
types, factors affecting distribution, 46, 

239. 

Forcstatlon in Belgian Kongo, 340. 
Porestation In Great Britain, 641. 
Porestatlon In Hawaii, Importance, 838. 
Forestation In Massachusetts, 240. 
Porestation In Morocco, 148. 

Forestry — 

education for Indian service, 896. 
farm, in cast Texas, 838. 
for the farm, IJ.S.D.A., 147. 
in Argentina, 538. 
in Australia, 46, 838. 
in Baluchistan, 46. 
in British Columbia, 838. 
in China, progress, 240. • 

in Cochin China, 148. 
in Prance, treatise, 741. 

Ill India, 46, 240, 641, 742. 
in Massachusott.s, 641. 
in Minnesota, 46. 

In Nehasane Park, 148 
In Nigeria, 240. 
in Paraguay, 638. 
in Philippines, 641. 
in Queensland, 742. 
in Rhodesia, 641. 
in Sweden, 638 
In Switzerland, 148. 
ill Washington, 641. 
in West Persia, 148. 
instruction In l^russla, beginnings, 896. 
lessons on home woodlands, IJ.S.D.A., 
94. 

net revenues, determination, 46. 
projects in Wisconsin, 538. 
use of aircraft In, 148. 

Forests — 

and frees, treatise, 238. 

effect on climate, 618. 

effect on water resources, 417. 

German, utilization during tho war, 

240. 

National, recreational features, 
IJ.S.D.A., 239, 538. 

National, survey of flora, 640. 
of Cochin China, 148. 
of French Africa, conservation, 148, 
of Sweden, Insects affecting, 250. 
of Switzerland, exploitation, 240, 
of Western Australia, 47. 
on sand bills, 46. 
protection in Maine, 742. 
tapestry, of Hawaii, 730. 
windfall damage, 637. 
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Formaldehyde treatment for wheat smut, 
848; Oreg., 841. 

Foulbrood, Buropeaja notes, 60. 

Fowl cholera—- 

control by vaccination, 482. 
Immunization, 782, 876. 
value of bacterins for, Calif., 782. 
Fowl nematode, studios, Kans., 281. 

Fowls — 

acquired skeletal deformities, 269. 
castration through meat feeding, 4G9. 
color of egg yolk and body fat as 
affected by feeds, 70. 
curvature of the spine in, 881. 
effects of castration, 468. 
gonads of, studies, 467. 
hen-feathored, studies, 468, 469, 470. 
hen-feathering, geiu'tlc factor for, 470. 
heterodactylouR, left sided incidence 
of extra digit, 469. 

Mondolian experiment, results, 870. 
pigmentation, relation to fecundity, 70 
{8te also Poultr}.) 

Freemartins, body monsuremonts, 67. 

Frost — 

effect on soils, 812. 

Injury to forests, 299. 
maps of United States, 208. 
peneiriitlon In soil, 618. 
prediction, 710. 

prevention, 811; U S D.A., 119 
protection, smoke and direct radiation 
In, 685. 

Fruit- 

aphids, life history and control, 
U.S.D.A., 59. 

bud formation, effect of soli environ- 
ment, Va., 730. 
buds, freezing, 740. 
containers, standard size, 144. 
cost of handling, N.Dak., 360 
flies, new genera and species, 256. 
growing, treatise, 634. 
insects, notes, Kans., 249. 
moth, oriental, (See Peach moth, ori* 
ental.) 

prices, increase In retail over whole 
sale, N.Dak., 360. 
rot, remedy, Ohio, 161, 
stocks and scions, relation between, 
535. 

stocks, rooting from scion, Iowa, 440. 
tree borers, control, Pa,, 767. 
tree chlorosis, control, 49. 
tree leaf rollers, control, Oreg., 850. 
tree sun scald, factors affecting, Calif, 
743. 

trees, canker fungus on, 842. 
trees, ^IffWItlon, N.Dak., 40. 
trees, dusting r. spraying, Minn., 745 
trees, fungus diseases, 346. 
trees, girdletl, bridge grafting, l^a , 
741. 

trees, growth and yield, relation to 
orchard practices, Oreg., 833, 
trees, Inarching of, 636. 


Fruit — Continued. 

trees, manuring experiments, 146. 
trees of Spain, catalogue, 40. 

1 recs, young, pruning experiments, 635. 
worms, studies, 663. 

Fruits — 

American, markets in China, U.6.D.A., 
640. 

American, trade in Australasia, U.S. 
D.A., 741. 

analysis, official methods, 9. 

Bacillus botulinus on, 763. 
breeding experiments, Minn., 739. 
breeding farm, report, Minn., 740. 
citrus, (fifee Citrus fruits.) 
copper determination in, 62. 
culture at high altitudes, Colo., 234. 
culture experiments, Alaska, 336, 
culture in the garden, Mo., 634. 
detection of prior frozen condition, 
612. 

drying, Calif., 714 ; Hawaii, 15. 
fertilizer expo rime ids, Oreg , 834. 
frost prevention, S C., 633. 
hardy, breeding, 234, S.Dak., 638. 
hardy, culture, treati.se, 41. 
insects affecting, 57. 
internal stomata in, 729. 
pectin content, 111. 
physiological diseases, Oreg., 840. 
preservation, 663. 
protection from frost, 636. 
raising from seed, 145. 
ripening, 443. 

.small, culture, Cun., 237 ; Wash., 43, 
287. 

small, culture, tro.'jtisc, 41. 
small, damage, TT.S.D.A., 318. 
small, diseases and pests, Can., 237. 
small, for Missouri, Mo., 630. # 

small, inscct.s affecting, 653. 
stocks for, 345. 

storage, at freezing temperature, Calif., 
207. 

tropical and subtropical, manual, 837. 
varietie.s for New lands project, U.S. 
D.A., 441, 

varietii’S for Washington, Wash., 536. 
variety tests, Minn., 336, 739. 
winter Injury in 1919 Oreg., 821*. 

{Sec also Orchards. Apples, Peaches, 
etc.) 

Fucus spores — 

as affected by light, 620. 
ev«;tahlishm(‘nt of polarity, 728. 

Fucus spp., evolution lu, 823. 

Fuel alcohol for small engines, 786. 

Fuel combustion In internal-combustion en- 
gines, 786. 

Fumigation — 

with hydrocyanic acid gas, 754. 
work, Ala. Col., 761. 

Fundulus heterooUtu^, behavior on salt 
marshes, 656. 

Fungi — 

ants as agents In dissemination, 856. 
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Fungi — Continued. 

behavior In mixed cultures, 27. 
leaf, in South Africa, 642, 
physiology, 26, 

polyporoid, insect enemies, 57. 
sexuality, production and orientation, 
819. 

toxic effect of gases on, TJ.S.D.A., 55. 
wood-destroying, growth on liquid 
media, 27. 

wood-destroying, in roofs, 651. 
wood-destroying, spore germination, 55. 
Fungicides — 

analyses, N.J., 440. 
analysis, official method, 9. 
dost, for smut control, 843. 
legislation in United States, 801. 
notes, 56, 635. 
tests, Oreg., 840. 

(See also Sprays and specific forms.) 
Fur hairs, identification, 467. 

Pur supply, maintenance, U.S.D.A., 546. 
Fur-bearing animals, laws, U-S.D.A., 248. 
Furnaces, pipeless, U.8.D.A., 588. 

Furniture beetles, life history and control, 
658. 

Fusarium blight epidemic, 642. 

Fusarium — 

oaruleumf not os, 447. 
conghUinans, studies, Wis., 048. 
oubense, notes, 247. 

Uni, notes, U.S.D.A., 87. 
lyoopersid, studies. La., 62. 
nivale, effect on germination and 
growth, 642. 

oxysporum mcotianw n. vur., descrip- 
tion, 749. 

sp. as affected by temperature and 
light, 540. 

C'.» notes, Conn. State., 150 ; Kans., 242. 
sp., spore germination, 28. 

8pp., notes, 641, 842. 
triccHhedoides, notes, Mont., 341. 
verticilloidea, suggested name, 844 
Fusicladium — 

dendriticum. {See Apple scab.) 
eribotryes, notes, 842. 
spp., notes, 49. 

Fusioocoum putrefaciens — 
notes, 156. 

on cranberry, Mass., 848. 

Fusoma parasitioum, note's, 347. 

Gadflies of Mesopotamia, 760. 

Galenicals, standardisation, 111. 

Galls, psyllld, bibliography of, 863. 
Gamasoidea new species, description, 760. 
Game, cold-storage, cooking, 61. 

Game inspection In Switzerland, 148. 

Game laws for 1920, U.S.D.A., 66. 

Game protection, directory of officials for, 
U.S.D.A., 248. 

Gangrene, gas — 

bacteriological types, diagnosis, 878. 
studies in France, 378. 

Garbage, analyses, D.S.D.A, 78. 

Garbage for pigs, Del., 866 ; N.J., 367 ; 
U.S.D.A., 78. 


Garbage v. rolled barley for pigs, Ariz., 671. 
Oarotnia mangostuma, germination in, 628. 
Garden crops. (See Vegetables.) 
Gardening — 

calendar of operations, 440, 684. 
teaching, guide for, 794. 

(See also School gardening.) 

Gardens, fall work in, Mich., 196. 

Gardens, school. (See School gardening.) 
Gas analysis apparatus, 202. 

Gas consumption of household range, 064. 
Gas, illuminating, effect on plants, 825. 
Gas, illuminating, insecticidal value, 
U.8.D.A., 56. 

Gas meters, calibration and use, 202. 

Gas produced during starch fermentation, 
309. 

Gas-electric generating plant for farm use, 
785. 

Gases, toxic, fumigating value, U.S.D.A., 

65. 

Gasoline, analyses, 586. 

Gasoline, carburetion, 484. 

Gasoline survey, 882. 

Gasi ric — 

analysts, method, 66. 
contents, acidity, determination, 605. 
Juice, psychic secretion, 066. * 
response to foods, 604, 605 
Gastropbllus larvae, relation to equine In- 
fectious anemia, 280. 

Geel dikkop In sheep, 76. 

Geese, nematode parasite of, 879. 

Gelatin — 

constitution and properties, 503. 
hydrolysis products, 710. 

Jelly strength, 618. 

Jellying power, determination, 313. 
mutarotation of, significance, 813. 
Oeleohia gossypiella. (See Cotton boll 
worm, pink.) 

Genetic experimentation, 428. 

Genetics — 

and evolution in plants, 631. 
of flower form and color, 428. 
place in agricultural curriculum, 400. 
(See also Heredity and Hydridization.) 
Geology for agricultural schools, 494. 
(ieorgla College, notes, 896. 

Georgia Station, notes, 298, 

<h‘otroplc response, changes during, 823. 
Geranium sibiricum, control, Pa., 737. 
Oeratoteleia marlafM, parasitism by, S.Dak., 
662. 

Germ cells, origin, in vertebrates, 178. 
Qibberella saubinetti — 
life history, 248. 

notes, 641, 642, 644 ; Conn.State, 160. 
Gid in sheep, occurrence, 18^’* ’ 

Ginger disease, notss, 446. 

Ginger, fungus attacking, 150. 

Gingko, evolution of vacuolar system in, 
822. 

Gipsy moth, spraying experiments, 262. 
Gipsy moth tree banding material, TJ.(9.D.A., 
455. 

Gipsy moths, notes, 851. 
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Girls’ dobs, history of, 461. 

Glacial drift soil studies, 123. 

Gladioli, for Mississippi, 147. 

Gladiolus, propagation experiments, 238. 
Glanders — 

bacillus, culture media for, 478. 
diagnosis, 278, 679. 
diagnosis in slaughtered animals, 478. 
diagnosis, serological tests for, 779. 
diagnosis, value of complement fixa- 
tion test, 76. 

infected animals, use of hides and meat 
from, 478. 
notes, 180. 

white blood picture in, 079. 

Glasson, EJ, J.. biographical sketch, 308. 
Gliadin, arnlrt nitrogen in, 308. 

Glladfn, effect on blood regeneration, 560 
Qhvosporium — 

aridum, notes, Conn.State, 149. 
caulivorvm, notes, 733. 
limcttioolum, notes, 750. 
piprratuvi and OoUrtofrichum nigrum, 
445. 

Gloiopt'Uiti furvata, mucilaginous Rul>stnncc 
of, 202. 

(JlomcreUa nngulala, nottvs, 445 
GlotnrfvUa ditgiilata racHnii on ernnherry, 
Mas.s, 818. 

determination In vegetables, 713. 
intravenous, tolerance of dogs, 66 
sirup manufacture, 807. 

Glue, jelly strength, 613. 

Glue, jellying power, det<‘rminution, 31.3 
Glues, constitution and jiropertles, 503. 
Glyriphgguit fui^cua lu stored grain, 8.51. 
Gnathosotomida'. rerl&ton, 084. 

Onomonia erpthrofdoma, notes, 340. 

Goat disea.ses, 776. 

Goats, hair structun*, 467. 

Goats’, Inbreeding experiments, 870 
(;oat.s’ milk, analy.ses, Calif.. 778. 

Goats, raising, treatise, 776. 

Goatskins, trade In India, 57.3. 

Goiter In calves. Wash., 780. 

(loiter, studh-.s. Wash., *170 
OonatopuH ovihrodcs, notes, 167. 
Gooseberries — 

breeding experiments, 145. 
culture, Alaska, 532; Mont., 837. 
(‘iilture at high altitudes, Colo., 235. 
culture experiments, Alaska, 336. 
insects affecting, Mo., 754. 
spraying schedule, Mo., 535 
varieties for Missouri, Mo , 580. 

{See also Rlbes.) 

Gooscberr^iphids, life history and control, 

U.S.D.IP^O. 

Gooseberry borer, black, notes, Greg., 850. 
Gooseberry dle-back, notes, 846. 

Gooseberry mildews, notes, 340 ; Oreg., 839. 
Gooseberry loots, resistance to freezing, 
N.T.Cornell, 821. 

OosaypaHa apuria. {See Elm scale, Euro- 
pean.) 

OraoiUiria peracw on avocado, 168. 


Grain — 

as solo diet, effeels, 68. 
cost of hauling by truck, 8S7 
crops in Ontario, 227. 
culture experiments, N.Dak., 88. 
diseases, 642. 

dried, analyses. Mass., 071. 
elevators, dust explosions In, 587. 
elevators for South Africa, 489. 
fall V. spring plowing, N.Dak., 125. 
farming, effect of capital on, Mo., 788. 
grading, undergraduate course in, 697 
insects affecting, 653. 
in.spectlon In United States, 143. 
inspection laboratory, reports, Mont., 
143. 

moisture as factor iii grading, 627. 
newly harvested, germination tests, 
233. 

smuts, control, Oreg., 841. 
sorghums, jiroject study outlines, 596 
standards, Federal, relation 1o farmer. 
143. 

statistics during the war, 694 
storage, treatise, 787. 
stored, acarlds of, 851 
stored, insects affecting, control, 754, 
trade, of United States, 3860-1860, 
387. 

weevil, broad-nosed, affecting corn, 
760. 

(.sve also Cereals a fid apccial cropa.) 
Gram, culture experiments, 527, 632. 

Gram, fertilizer experiments, 032. 

Oram, rotation experiments, 032. 

Gram, variety tests, 032. 

Grama, analyses, .trlz., 568. 

Grjiminncem roots, reducing activity of, 426 
Granary weevil affecting stored corn, 760 
Grape — ^ 

aphid'!, life history and control, U.S. 
D.A., 59. 

baskets, standard size, 144^ 
diseases, 642. 

»lowny mildew, notes, 48, 649. 

juice, canning, 634. 

juice, preparation, S.C., 461. 

Oidiiim, control, 649. 

OTdlum, preventive treatment, 848. 
peronospora, control, 849. * 

phylloxera. {Sec Phylloxera ) 
roots, resistance to freezing, N.Y.Cor- 
nell, 821. 

seed meal, analyses, Calif., 76S. 
sirups, preparation, S.C.*, 461. 
vinegar, manufacture, 714. 

Grape-berry moth, life history, U.S.D.A., 
467. 

Grapefruit — 

culture, V.I., 339. 

In storage, changes, 639. 
leaves, analyses, 644. 
thrips, notes, P.R., 463. 
variety tests, Calif., 737. 

Grapefruits, bud selection, P.R., 442. 
Grapes — 

breeding experiments, S.C., 633. 
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Q rupejs — Con tin ucd . 

culture in Argentina, 586. 
effect of stocks on quality and yield, 
146. 

evaporation, Calif., 738, 
fertilizer experiments, N.Y.State, 534. 
girdling experiments, Calif., 738. 
insects affecting, Mo., 754. 
lightning and smoke injury, Conn.- 
State, 150. 

methods of fertilizing, 43. 

Muscadine, culture, S.C,, 443. 
Muscadine, products and use, S.C., 401. 
new parasite of, 049. 
propagation, Calif., 639. 
pruning wounds, covering, K.C., 532. 
spraying schedule, Mo., 535. 
stocks for, Calif., 833, 
varieties, for Missouri, Mo., 530. 
winter Injury, Conn. State, 150, 

{See also Vineyards.) 

Grapevine — 

flea-beetles, life history, U.S.D.A., 459. 
looper, studies, U.S.D.A., 465. 

Grass — 

Australian water, as feed, Hawaii, 30. 
effect on orchard yield, 41. 
fertilizer experiments, Del., 431. 
Mexican, history of, 20. 
mixtures, as pasture, TT.S.D.A,, 775 
mixtures, tests, 434. 
rotation experiments, Del., 431. 
seed, chaff in, 233. 
seed Identification, 143. 
seed tests, 143 

seeds, newly harvested, germination, 
233. 

stripe rust, notes, Oreg., 812. 

Grasses — 

Ariz., 568. 

breeding methods, 827. 
culture, Alaska, 42.3 ; Guam, 033. 
cult un?. experiments, Oreg., 820. 
manual, 827. 

North American, revisions, 327 
of Great Britain, 633. 
variety test.s, Calif., 731 ; Mont., 331 ; 
V.I., 832. 

(See alao Meadows and Pastures.) 
Grasshopper poison, preparation, 68. 
Grasshoppers — 

control, Kans., 249; U.S.D.A., 102. 
control In Oregon, Oreg,, 860. 
methods of destroying, 461. 
of New England, manual, 68. 
poison bait for, Mont., 348 ; N.Dak., 58. 
Grassland — 

as affected by sulphuric acid, 431. 
liming experiments, 526. 
plowed'Out, lime for, 422. 

(See also Grass, Meadows and Pas- 
tures.) 

Green manures, decomposition by bacteria 
In manure, N.J., 321. 

Green manuring experiments, 817; N.Dak., 
81 ; R.I., 22. 


Greenhouse soil, value of muck for, 719. 
Grenade powder, nltrostarch, and trinitro- 
toluol for blasting, U.S.D.A., 585. 
Grinding wheels, selection and use, 287. 
Grouse locust, linkage in, 470. 

Growth and reproduction on simplified food 
supply, 760. 

Growth motive force, defined, 265. 

Growth of pigs, proportion of milk for maxi- 
mum, 174. 

Growth of steers, composition at different 
stages, 569. 

Growth studies with white mice, 265. 
Growth-promoting accessory. (See Vita- 
min.) 

Qrylloialpa gryllotalpa, notes, 351. 

GrylUiS abbreviatus, control, S.Dak., 662. 
Guaiacol, effect on tubercle bacillus, 279. 
Guanaco, hair structure, 467. 

Guanol, fertilizing value, 25, 625. 
Ouignardia vacoinU on cranberry, Mass., 
848. 

Guinea pig, prenatal growth of, 266. 

Guinea pigs, effect of underfeeding on 
cDslrous cycle, 173. 

Guru, levan, formation by mold spores. La , 
116. 

Gum resins, analysis, 806. 

Gum spirits, speeifloatlon, U.S.D.A., 207. 
Gums from l*hlllpplnes, 640. 

Gymnosperms, vacuolar system In, 822. 
Gypsum — 

deposits of United Stales, 423. 
fertilizing value, 818. 
for alkali soils, U.S.D.A., 419. 
Industries fellowships, 900. 
industry in 1919, 616 
productlou in the United Slates, 130. 
use to prevent nitrogen loss from 
manure, 817. 

(Jypsy moth, blood cytology, 758. 
Habrocytus languriw, notes, IT.S.D.A., 104. 
ITadena fractilinca, notes, N.J., 349. 
Ifadena oleracca, habits and control, 456. 
Ilwmatobia serrala. (See Horn-fly.) 
Htemonebuft contortus, notes, 77. 

Hall— 

iJijury, notes, Pa., 746. 

Insurance, 693 ; tJ.S.D.A., 291. 

Hair of mammals, characteristics, 467. 
Halogens, bactericidal effect on tetanus, 
780. 

Ham curing, effect on trlchlnis, U.S.D.A., 
80. 

Ham curing, sugar substitutes for, U.S.D.A., 
557. 

Hardwoods — 

for paving, 286. 

seasoning, water-spray diy kiln for, 
U.S.D.A,, 286. 

Hawaii Station, report, 94. 

Uawkweeds, eradication, U.S.D.A., 144. 
Hawthorns, wild, hosts of, fruit pests, 548. 
Hay— 

as affected by potash and kainlt, 515. 
comparative feeding value, 71. 
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Hay — Continued. 

crops, rotation fertilizer tests, 632. 
curing tests, Greg., 826. 
damage from Tarlons causes, T7.S.D.A., 
118. 

fertilizer experiments, R.I., 23. 
grades, 229. 

Infusions for calves, 776. 
legume, effect on cost of milk produc- 
tion, 870. 

Plante, list for northeastern United 
States, US.D.A., 882. 
prairie, as affected by pepto-humlc fer- 
tilizer, 420. 

uniform grades, need for, 228. 

(See also Meadows, Qrasa md Alfalfa, 
Clover, Timothy.) 

Health— 

and atmospheric environment, U.8. 
D.A., 717. 

public, educational tours. 495. 

Heart, as affected by adrenalin, 874. 
rieat transmission through windows, 688. 

(See also Temperature.) 

Heating system, hot- water, selection for 
domestic use, 688. 

Hedera cytologlcal observations, 728. 

Ilegarl, cracked, analyses, Arlz., 668. 
Hegari, yields, Ariz., 624. 

Heifers, wintering, Kang., 471 ; Oreg., 871. 

(Ser also Cows.) 

HeiUpus persew, n.ap., 460. 

Tleliophila utUpuncia. (See Army worm.) 
Heliothis obsoleta, (See Cotton bollworm.) 
Heliotropism in assimilating plant cells, 
828. 

Helminthosporium disease of wheat and 
rye, Minn., 746. 

Helminthosporium — 

fframineum, notes, 747. 
spp., notes, 842 ; Minn., 244. 

Hemileuca lucina latifaecia, habits, 753. 
Hemlptera, aquatic, biology of, 363. 
Hemlock, western, uses and stresses, 149. 
Hemoglobin, effect of blood regeneration, 
666 . 

Hemorrhagic septicemia. (See Septicemia.) 
Hemp — 

culture, 188, 436, 628; Alaska, 829 ; 
Wis., 226. 

seed, oil extraction from, 436. 
sunn, culture experiments, 137, 627- 
sunn, natural crosses of, 429. 
varieties for oil production, 138. 

Hens — 

layi ng, f eeding, N.J., 269. 
layligr* feeding experiments, Wash., 
674. 

(See iOso Egg production.) 
shell gland, inflammation, 881. 
weakness of musculature of oviduct 
walls, 881. 

Hepatitis, notes, 881. 


Heredity— 

and production In cows, 271. 
in barley, 36 ; U.S.D.A., 84. 
in cats, 862. 
in cattle, 267. 

in corn, 25, 726; U.S.D.A., 734. 

In Datura stramonium, 726, 
in horses, 67. 
in iris, 45. 

in mice and rats, 67, 362. 
in Offinothera, 26. 
in pigs, 767. 
in plantain, 617. 

In rabbits, 67, 363. 
in sheep, N.H., 71. 
in violets, N.Y.State, 840. 
in wheat, 882. 
of acquired characters, 668. 
of broodiness in poultry, Mass., 870. 
of color, (See Color Inheritance.) 
of earliness In wheat, 637. 
of fasclation, 819. 
of rust resistance in wheat, 60. 
of sex IntergradatioD in plants, 218, 
219. 

of wheat smut resistance, 848. 
studies, Calif., 725. 

(See also Linkage and Mutation.) 
Herpetomonas korachelti n.sp., notes, 353. 
Hessian fly — 
control, 657, 

notes, Kans., 249 ; N.J., 349. 
on wheat, control, Ohio, 163. 
Heterakis — 

papillosa, life history njid control, 
Minn., 763. 

perspicillum, studies, Kans., 281. 
Heterodera radicioola, notes, 842 ; Pa., 740. 
Heterophyidje, synopsis, 168. 

Heterospilm sp., notes, U.S.D.A., 164, 
Hevea brasiliensis. (See Rubber.) 

Hickory, grafting, 238. ^ 

Hickory nuts, vitamin content, *61. 
Hickory, use for paving, 285. 

Hides and skins, trade in India, 573. 

Hides, anthrax Infection In, control, 877. 
Hides, skinning and tanning, Wash., 751. 
Hieracium pratense, control, Pa., 737. 
Fllghway — ♦ 

development, survey, 286. 

Officials’ Convention, U.S.D.A., 785. 
research, outline, U.S.D.A., 686. 
Highways. (See Roads.) 

Histidin determination, 801. 

Histiogaster entomophagus in grain, 861. 
Histogenesis, dynamics of, studies, 264, 
265. 

Histology, textbook, 577, 

Hog cholera — 

and Immature corn, Mo., 781. 
antiserum, production, Kans., 280. 
discussion, 79. 
etiology and control, 683. 
Immunivatlon. value, 688. 
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Hoff cholera — Continued. 

in Arizona, summary of information, 
781. 

lesions, Minn., 778. 
nomenclature, 781. 
notes, 180. 

virus, longevity, Minn., 778. 

Hog houses, ventilation, importance of heat 
in, 888. 

Hog pri<*es in last 11 years, U.S.D.A., 894, 
Hogs. (See Pigs.) 

Hollyhock rust, notes, 48. 

Home demonstration work, status and re- 
sults, U.R.D.A., 697. 

Home economics — 

child care In, practice house, 697. 
course of study, 393. 
courses for junior high school, 698. 
for farmers’ daughters, 698. 
courses in colleges, comparison, 392. 
courses in Texas, 392. 
education, administration, 697. 
education for Virginia, 290. 
education In Indiana, 794. 
extension, cooperative, U.S.I>.A., 792. 
extension, educational tours, 495. 
for farmers’ daughters, 698. 
in college and university, 890. 
Instruction In Belgium, 696. 
instruction In evening and part-tini«' 
schools, 696, 698. 

Instruction in Wisconsin, 294. 
statistics, 793. 
practice houses, 507. 
research In, 697. 
teachers, training, 696. 

(8ce also Vocational education.^ 

Home — 

management schools for rural women, 
i96. 

project work, in Utah, 191. 
projects, educational value, 297, 898. 
Hominy f^i'd — 

analyses, 267 ; Mass., 671 ; Mich., 568 ; 
Ohio, 178. 

composition and retail prices, Conn 
State, 176. 

for pigs, Del., 366 ; Ohio, 177. 

Homona coffearia, notes, 861. 

Honey, antiscorbutic value, 63. 

Honey industry, place of wood In, 356. 
Honey production, Iowa, 452. 

Honeybees. (8cc Bees.) 

Hops, resistance to mildew, 644. 
HorUftonotm uhlerii, relation to soils, 
S.C., 69. 

Horn meal, effect on lime requirements of 
soil, Pa., 723. 

Hornet, European, notes, 362. 

Horn-fly In Porto Rico, 164. 

Horse — 

disease, Kansas, In Colorado, 280. 
meat, digestibility, 661. 
sickness antiserum, contamination by 
equine Infectious anemia, 81. 
sickness in Belgian Kongo, 781. 
sickness, .^'equal to, 76. 


Horse*cheBtnut twig blight, notes. Pa., 746. 
Horse-radish, culture, Wash., 338. 
Horse-radish flea-beetle, control, N.J., 860. 
Horses — 

as affected by arsenic, 77. 
barley v. oats for, Wis., 269. 
breeding experiments, U.S.D.A., 774. 
breeding in Madagascar, 267. 

British breeds, 364. 
cannon bone circumference, 67. 
color Inheritance in, 269. 
cottonseed meal for, U.S.D.A., 671. 
cycles of production, N,.T.,364. 
draft, Judging, 494, 
farm, feeding, Utah, 773. 

French -Canadian, breeding experiments 
and history, Can., 269. 
length of life, 866. 
limbs of, 877. 

mineral supplements for, Ohio, 176. 
nematode parasites of, key, 781. 
oats-fed, calcium and pho.sphorus meta- 
bolism, 672. 

sarcoaporidial cysts In, 79. 
treatise, 186. 

velvet bean meal for, Mass., 071. 
Horsetail fern, eradication, Oreg., 826. 
Horticulture In Great Britain during the 
war, 634. 

iforticuUurists, training for, 493. 
nou.se construction, concrete, papers on, 
688 . 

House flies of Mesopotamia, 760. 

House fly, bionomics of, 562. 

House fly, chemotropism in, 458, 

House fly, habits, 753. 

House fly, life history and control, 255. 
Ilousecleaning, Improved methods, U.S.D.A., 
889. 

Household. (See IToine economics.) 
Humidity, Indoor and outdoor,. TI.S.D A., 
717. 

Humidor, description, 65. 

Ilumin formation, 601, 

Ilumogen, fertilizing value, 128. 

Humus — 

oarhollneum, effect on action of cal- 
cium cyanamid, 817. 
carbon, use to prevent nitrogen lo8.s 
from manure, 817. 
formation from green manures, R.I., 
22 . 

formation, importance of Buchytr«*i 
den in, 126. 

TTi/alopeplus emaragdinue, notes, 851. 
Hybridization of forest trees, 46. 
Hybridization studies, 668. 

(See also Plant breedlng^nd Animal 
breeding. ) ' * 

Hydrangea, chlorosis, Conn. State, 160. 
Hydraulic — 

dredge pipe, velocity teats In, 686. 
formula, charts for solution, 288. 

Jump and critical depth, 684. 
tables, 482. 

Hydrochloric acid, determination In gastric 
Juice, 505. 
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Hydrocyanic acid — 

effect on plants, 228. 
for mosquito control, 364. 
gas, generation and use, 57. 
gas, insecticidal value, Mo., 856. 
gas treatment for citrus, U.S.D.A., 260. 
gas, use against red scale, Calif., 751. 
gas, use for fumigation, 764. 
insecticidal value, U.S.D.A., 56. 
Hydrogen-ion concentration — 

colorimetric measurement, 411. 
for precipitation of iron, 801. 
of culture media, 410. 
of nutrient solutions, 621. 
of small inteslineu, 666. 
of water, relation to carbon dloxld con- 
tent, 482. 

Hydrogen — 

perioxld, action on flour, 612. 
peroxld, bactericidal effect on tetanus 
spores, 780. 

peroxld decomposition in pasteurized 
milk, 206. 

aulphld production, relation to sul- 
phur bacteria, 133. 

Hydrophobia. (Flee Rabies.) 

Hylempia niflicola n. sp.. attacking nest- 
ling birds, 563. 

Tlpleta-afea mittsourieiisis, 356. 

Tlylohiua aiietiSf notes, 366 
Hylopliytes, habitats, 820. 

Ilymenolepis spp., notes, 370 
Hymenoptera, key, 451. 

Hypera {Phytorromm) punctata, .summary 
of information, IJ.S.D.A., 654 
Ifypodermella laricis, notes, 347. 
Hypaopygia coatalia, notes, Kans.. 249. 

Ice cream, ingredients, proportioning, 576. 
I('e cream plants, score card for, 75. 

Ice making and its machinery, treatise, 
487. 

Jevrya purchasi. (8ce Cottony cushion- 
scale.) 

Ichneumon, flies, North American, new 
species, 856. 

Idaho — 

Seed CS rowers’ Association, report, 143. 
Station, notes, 96, 395, 899. 
University, notes, 96. 396. 

Idiooerus acurra, notes, 851. 

Ignltioii system of motor vehicles, 786. 
TUlnois— 

Beeke«‘pcr8’ Association, report, 760. 
Station, notes, 396. 

Station, report, 898. 

University, notes, 298, 396, 699. 
Immunity in infectious animal diseases, 
475. 

Immunisstfifffif. {See Anthrax, Hog Cholera, 
etc.) 

Inanition, clinical characteristics, 863. 
Incubators, management, N.J., 871. 

Indiana Station, notes, 298, 396. 

Indlcan excretion as affected by diet, 568. 
Indigo — 

breeding experiments, 633. 
culture experiments, 187, 638, 827. 


T ndigo — Contiu ued . 

growth studies, 683. 
natural crosses of, 429. 
quality and yield as affected by cover 
crop, 830. 

seed production, 633, 829. 
variety tests, 827. 
industries of United States, 393. 

Infants, feeding — 

lactic acid milk for, 64. 
natural and artificial, 259. 
protein milk for, 64. 

Infants. {See also Children.) 

Inheritance. {Bee Heredity.) 

Inorganic constituents of organic matter, 
712 

I nosite — 

hexaphosphorlc ether of, synthesis, 309. 
phosphoric acid of plants, comi>osltion, 
N.T.State, 410. 

Insect — 

activity, effect of storms on, 249. 
control in flour mills, U.S.D.A., 251. 
in.secticides — 

analyses. N..T.. 440. 
analysis, official method, 9. 
chemical investigations, Oreg.. 861. 
effect on larvw of oriental peach moth, 
651. 

for citrus black fly, U.R I>.A„ 455. 
legislation in United States, 801. 
notes, 56, 461, 535. 
petroleum, experiments, 651. 
soil, tests, 852. 

tests. Conn. Slate, 868 ; Mo.. 850. 
toxicity, Minn., 753 
use against chicken lice and dog fleas 
U.S.D.A., 161. 

{See also Sprays and specific 
Insect — 

affecting sugar caiie, 847. 
control by lizards, 661. • 

economic, in British East Africa, 57 
economic, of lower California, <>63. 
economic, on sugar beets, 351. 
forest. {Bee Forest insects.) 
injurious — 

in Austria, 663. 
in Barbados, 57. • 

in British East Africa, 57. 
in British Guiana, 548. 
in Dutch East Indies, 361. 
in England, 67 
in Guadeloupe, 150. 

In Kansas, Kans., 249. 
in Netherlands, 642. 
in Norway, 753. 
in Rhine Province, 160. 
in Zanzibar, 763. 

{Bee also Corn, Cotton, Sugar 
canc, etc.) 
keys to orders, 461. 
laws regulating commerce in, 836. 
natural control, paper on, 861. 
nlcotin sulphate dust for, U.S.D.A., 
661. 
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Insects — Continued. 

orchard. {See Fruits» insects allect> 
Ing.) 

rate of development, effect of atmos- 
pheric moisture, N.J., 850. 
relation to disease transmission, 658, 
754. 

relation to live stock and poultry, 162. 
relation to sugar cane mottling dis- 
ease, 847. 

selection of food plants by, 348. 
toxic effect of gases on, U.S.D.A,, 55. 
Insolation values, relative, U.S.D.A., 717. 
Insulating materials, relative value, 588. 
Insurance — 

hail, on growing crops, U.S.D.A., 291. 
mutual, In Italy, 191. 

International — 

catalogue of physiology, 656. 

Institute of Agriculture, memorial to 
David Lubin, 398, 900. 

Interstitial cells, origin and evolution, 468. 
Intestinal — 

contents, reaction, 666. 
obstruction, bacterial flora in, 66. 
parasites. (Wee speoifio parasites.) 
Inulin content of globe artichoke, 110. 
Invertase activities in plants, Del., 424. 
lodln— • 

behavior of phenol phthalcln with, 11. 
determination, 113, 114, 
germicidal value, 680. 
trichlorld, effect on tetanus, 780. 
value against goiter, Wash., 479. 

Iowa College and Station, notes, 797. 

Iowa Station, report, 495. 

/ps spp., notes, 260. 

Tridwa laminarioides, mucilaginous sub- 
stance of, 202. 

Jridon^'rmeof humUi^, notes, 866. 

Iris, bearded, history of, 147. 

Iris, bearded, Mendelian characters in, 45. 
Iris root k^irer, notes, 352. 

Iron — 

iK-curnulatlon In diseased cornstalks, 
541. 

compounds, effect on corn, 326. 
effect on superphosphates, 28. 
Industry, by-products, value, 726. 
Inorganic, effect on blood regeneration, 
566. 

relation to plant chlorosis, 243. 
salts, antagonistic action, 20. 
sulpbld, oxidation products In peat 
soils, 625. 

Ironing, energy expenditure during, 66. 
Irrigation — 

experiments, 380 ; U.S.D.A., 189. 

(See also special crops.) 
flumes, cement plaster lining for, 584. 
in Java, 883. 

plant, spray, for truck farms, 888. 
project of Columbia Basin, 380. 
pumping plants, description, 284. 
structures, tar paint for, 687. 
studies, Oreg., 719. 


Irrigation — Continued. 

use of ground water and drilling for, 
684. 

water, disseraiaatlon of weed seeds by, 
Colo., 233. 

water, duty of on rice, Cklif., 282. 
water, requirements, Oreg., 884. 
with sewage, 420. 

Isacbne, revision, 827. 

Imria sp., studies, 27. 

Isoprene production from turpentine, 806. 
Itopleotia annulipes, notes, U.S.D.A., 168. 
Iwophorus unisetus, history of, 26. 

Jacks, enrollment, Ind., 774. 

Jagziekte in horses, 76. 

Jams, artificial color detection, 115. 
Japanese farmers, in California, 191. 
Jasmine perfume production, 45. 

Jassids, parasite of, 167. 

Jaundice, epidemic, in wild rats, 849. 

Jellies, artificial color detection, 115. 

Jelly from pineapple Juice, Hawaii, 16. 

Jelly making, teaching in rural schools, 795. 
Jimson weed, mutants, characters, 327. 
Johne’s disease, diagnosis, 682. 

Johnson grass — 

seed, analyses, 288. 

seed, germination, 282, 233. « 

seed, viability tests, 282. 

Joint-ill in foals, notes, 180. 

Jointworm, notes, N.J., 349. 

Jola, culture experiments, 137. 

Jowar, eiilture experiments, 527, 682. 
Jowar, fertilijser experiments, 632. 

.lowar, rotation experiments, 632. 

Jowar, varieties, classification, 528. 

Jowar, variety tests, 632. 

Jujube, culture, Ariz., 532. 

Jute black band (li.sea8e, notes, 445. 

Jute, natural crosses of, 420. 

K. H. reaction test for glanders, 779. 

K. H. reactions for dourlne diagnosis, 781. 
Kafir — 

fertilizer experiments, Kans., 225. 
roughages for beef heifers, Kans., 470. 
Kainlt and potash, comparison, 615. 

Kainit, injury to crops, 817. 

Kale, cost of spraying, Va.Truek, 169. 
Kansas — 

College, notes, 298, 496, 797. 
horse disease in Colorado, 280. 

Station, notes, 298, 797. 

Station, report, 297. 

Kaoliang, culture experiments, N.Dak., 524. 
Kaolin dust mixtures, value, Calif., 744. 
Kaolung analyses, Calif., 768. 

Karbos, decolorizing carbon, production, 
808. 

Katathermometer for raeasuriigS^tdlly com- 
fort, U.S.D.A., 416. 

Kelp, carbon monoXid formation in, 28. 
Kelp distillates, nature and composition, 28 
Kentucky Station, notes, 96, 896. 

Kentucky University, notes, 896. 

Keratitis, contagious, 280. 

Keratomalacia in rats, studies, 262. 
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Kernels, analysis, 412. 

Kernels, standards for, 418. 

Kerosene — 

analyses, 586. 

emulsion as soil Insecticide, 852. 

Kid meat, digesUbility,. 661. 

Kidney and liver, relationship, 374. 

Kiln for lumber drying, design, U.S.D.A., 
286. 

Kitchens, farm, arrangement, 689. 

Kites, directions, 494. 

Knitting, energy expenditure during, 66. 
Kohl>rabi — 

as affected by carbon dioxid, 725. 
root tumor, notes, 648. 

Kryptocyanlns, 802, 

Lachnoaterna spp., notes, Kans., 249. 
Lactalbumin, nutritive value, 463. 

Lactase, in Intestine of calf fetus, 864. 
Lactic acid — 

bacteria, casein-splitting, 273. 
bacteria, growth rate, 272. 
bacteria, inoculation of corn silage 
with, 176. 
detection, 113. 
milk for Infant feeding, 64. 
Lactococcl, casein-splitting capacities, 273. 
Lagerati^amia flos regincB, notes, 149. 

Lamb trade, British import, 866. 

Lambs — 

castrating and docking, U.S.D.A., 73. 
corn for fattening, Ohio, 866. 
fattening, 869 ; Pa„ 770. 
fattening, shelter v, open lot, Oreg., 
471. 

feeding experiments, Ind., 866. 
forage crops for fattening, Ohio, 806. 
infection with swine erysipelas, 683. 
winter feeding, 869. 

(See also Sheep.) 

T^amb's quarters downy mildew, notes, 48. 
Laminitis of the horse, 683. 

Lampronota tnelancholica, parasitism by, 
268. 

Lamzlekte, relation to Sareosporldla, 79. 
Land — 

acts, British, 487. 
clearing, 198 ; Wls., 284, 686. 
credit. (See Agricultural credit.) 
grant colleges. (See Agricultural col 
leges.) 

holdings, in Koumania, 488. 
plaster. (See Gypsum.) 
settlement — 

for service men In Germany, 289. 
in California, Calif., 289, 788. 
in Minnesota, survey, Minn., 787. 
in New South Wales, 788. 
iw^lon of South Africa, 492. 
surveying, instruction In Prussia, 698. 
tax in England and Scotland, 90. 
tenure — 

in Italy, 191, 691. 

in Union of South Africa, 492. 

in Wisconsin, Wis., 289. 


Land — Continued. 

ten iirt*— -continued . 

share rental demands, 891. 
unproductiveness, due to toxic sub- 
stances from mines, 223. 
values In Prance, 388. 
values, relation to income, 592. 
Land&~— • 

cut-over. (See Cut-over lands.) 
waste, reclamation, 293, 609. 

Languria mozardi. ( See Clover-stem borer. ) 
Lantana insects in India, 67. 

Larch — 

canker, notes, 347. 
evolution of vacuolar system in, 822. 
fungal diseases, notes, 847. 
western, uses and stresses, 149. 

Lard substitutes, effect on hog prices, 
U.S.D.A.. 889. 

Laapegresia — 

molcata. (See Peach moth, oriental.) 
nigricana, life history and control, 252. 
novimundi n sp., description, 262. 
Lathrma spp., nutrition and reproduction, 
133. 

I^avender Industry in France, 46. 

Law, J., biographical sketch, 799. 

Lead arsenate, analyses, N.J., 440. 

Lead arsenate, fungicidal value, 246. 

Lead arsenate. Insecticidal value, Mich , 
144 ; U.S.D.A., 456, 460. 

Lead arsenates, properties, Oreg., 860. 

Lead nitrate, effect on crops, 819. 

Leaf roller, red-banded, studies, U.S.D.A., 
468. 

Leaf temperature, determination, 131. 
r.>eafhoppers, parasites of, 560. 

Leather analysis, oflQcial method, 9. 

Leather, care of, TT.S.D.A., 686. 

Leather, fertilizing value, 512. ^ 

I^Jives — 

acid formation, relation to nitrogenous 
material, 825. « 

forest, Insulating value, 688! 
morphological studies, 628. 
proteins from, 604. 
respiration, variation with age, 824. 
transpiring power, rOle of temperature 
in determination, 131. 

Lecanium comi, control, Calif., 664. • 
Legume nitrogen t>. commercial. 22. 

Tjcgumcs — 

and grasses, tests, 484. 
as source of nitrogen, S.Dak., 611. 
breeding data, recording, 621. 
breeding experiments, 526, 682. 
culture experiments, 483, 626, 682 ; 
Oreg., 826. 

culture in Cyprus, 137. 
fertilizer experiments, 632. 

Inoculation. (See Nodule production.) 
need for, Mich., 196. 
nodule bacteria of, morphology and 
physiology, 780. 

rotation experiments, Oreg., 826. 
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Leguiueft — Continued. 

seed Ideotiflcation, 148. 

value for nitrogen supply, Mich., 815. 

variety tests, 626, 632; Calif.. 731; 

Mont., 331 ; Oreg., 826. 

(Ser alao Green manure and Alfalfa. 
Clover, etc.) 

Leguminosm, new genus, 820. 

Loguminous plants of Hawaii, 827. 

Lemon brown rot, notes, 49. 

Lemon Juice tablets as prophylactic against 
scurvy, 802. 

Lemon leaves, analyses, 544. 

Lemon purple scale, in Uruguay, 252. 
Lemons, rootstocks for, Calif,, 737. 
Lentinua Icpideua, studies. 27, 

Lentodium tiffrinum» notes, 661. 

Lensitea — 

aepiaria, spore germination, 28, 50. 
traheum, notes, 651. 
iHaUa, studies, 27. 

Lepef'iainus sp., notes, 266. 

Lepldin, iaocyanin dyes from, 604. 

Lepldin, preparation, 604. 

Lepidiota alhohirta, notes, 653. 

Lepldoptera — 

glandular nature of corpora allata, 69. 
key, 461. 

Lepidopterous larvie, food plants, 348, 
Leptoapharia conathyrium, notes, Kans.. 
242. 

Leptospira icterohwmorrhagiw, in rats, 849. 
Leptothyrium pomi, control, 446. 

I.iespedeza. (See Clover, Japan.) 

Lettuce — 

culture In muck soli, 719. 
decay, cause, 643. 
diseases, control, N.J., 341. 
drop, notes, Mass., 446. 
f^tilizer experiments, R.I., 21. 
fmlowlng different crops, R.I., 33. 
proposed standard grades, 894. 

Rom^^ne, chlorosis, Conn.State, 150 
varieties at Wisloy, 40. 

Leucohrephos hrephoides, habits, 753. 
L<*van, formation in sugar, La., 116. 
Levulose sirup from artichokes, 318. 

Lice, bionomics of, 863. 

Lice, relation to cleanliness, U.S.D.A., 281. 
Lichens in orchards, control, Or€*g., 840. 
Light- 

art illclal, effect on egg production, 
Mont., 368. 

colored, effect on photosynthesis, 618. 
effect on leaf injury from spraying, 246. 
monochromatic, orienting effects, 520. 
wave lengths, effect on plants, 824. 
Lightning — 

and forest fires, U.S.D.A., 121. 
firing of wheat by, U.S.D.A., 121. 
injury in potato field, n.S.D.A., 121. 
photographs, U.S.D.A., 121. 

Lily, Madonna, propagation, 238. 
Limberneck in poultry, 378. 

Lime— 

agricultural, sources, N.Y.State, 616. 
analyses, Me.. 423 ; R.I., 423. 


Lime — Continued. 

arsenate. (See Calcium arsenate.) 
deficiency due to soil acidity, 486. 
effect on cabbage clubroot, R.I., 82. 
effect on oxidizing power of soil, 10. 
effect on seed germination, Ya., 721. 
effect on soil nitrogen, Va., 723. 
end liquor, analyses, 724. 
methods of applying, 218. 
niter. (See Calcium nitrate.) 
nitrogen. (See Calcium cyanamld.) 
production in the United States, 130. 
properties and uses, 24. 
relation to agriculture, 129. 
relation to plant chlorosis, 248. 
requirement of soils. (See Soils.) 
sources in Pennslyvauia, 20. 
sources in Prussia, 816. 
various forms, values, Del., 420. 

(See also Calcium a/tid Liming.) 
Limes, culture, V.I., 889. 

Limes, withertlp, treatment, 750. 

Limestone — 

effect on acid soil, 125. 
fertilizing value, Ky., 611 ; Oreg. 719. 
pulverized, ns mineral feed supplement, 
Ohio, 176. 

tests of neutralizing action, Mo., 819. 
Limestones, analysis Biothods, 208. 
Limestones, carbon dioxid determination 
in. 208. 

Llrae-sulphur — 

dry V. liquid, Oreg., 840, 
form for apple scab control, Mich., 644. 
injury to peach foliage, Calif., 743. 
insecticidal value, Mo., 866 ; Pa., 767. 
lead arsenate spray, Oreg., 852. 
mixture, analyses, N.J., 440. 

V. Bordeaux mixture, 246. 

Liming — 

effect on moor soils, 813. 
experiments, 320. 

(Sec also Lime and special crops.) 
for plowed-out grassland, 422. 
Llmonanges, citrus hybrids, 44. 

Linen manufacture and properties, 393, 035. 
Linkage — 

In Drosophila, studies, 174. 
in grouse locust, 470. 
in mice and rats, 67. 
in rabbits, 67. 

Linseed — 

cake, analyses, Mich., 668 ; N.H., 671. 
meal, analyses, Mass., 671 ; Mich., 668 ; 

N.H., 671 ; Pa., 769. 
meal as milk substitute for calves, 776. 
meal, composition and retail prices, 
Conn.State, 176. 

meal, feeding value, Del., 367 ; Pa., 770. 
natural crosses of, 429. 
oil adulterated with bean oil, detection, 
805. 

oil and cake, manufacture, 635. 

Lipase In calf fetus, 866. 

Lipeurus variahiUa, notes, 881. 
Lipochromes, relation to Vitamin A, 764. 
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Lipoid- 

content of plasma in plants, 680. 
gland, use of term, 466. 
metabolism and vitamins, 466. 

Liquids — 

extraction, apparatus, 10. 
foaming, flask for distillation, 10. 
Liquors, analysis, official method, 9. 
Lissonota n.sp., notes, U.S.D.A., 163. 
Liasorhoptrua aimplea, notes, La., 334. 
Litchi, culture, Hawaii, 44. 

Literature and weather, U.S.D.A., 416. 
Litbosiadm, catalogue, 560. 

Live stock — 

breeding in French colonies, 267. 
breeding, principles, U.S.D.A., 668. 
census in Sao Paulo, 491. 
cottonseed products for, U.S.D.A., 867. 
diseases. (ISee Animal diseases.) 
farming, effect of capital on. Mo., 788. 
feeding and breeding, treatise, 864. 

* feeding, treatise, 266. 

grazing, factor in forest fire protection, 
U.S.D.A., 239. 

industry as affected by prices, 690. 
industry, relation to diseases, 180. 
insect enemies in Colorado, 180. 
insurance in Germany, 693. 

Judging, 494. 

laws of Nevada, 671. 

of Dutch liast Indies, statistics, 669. 

poisoning by milkweed, Ncv., 874. 

poisoning by St. John’s wort, 275. 

poisoning from mine refuse, 223. 

alao Plants, poisonous.) 
prices, cyclic, changes, N.J., 364. 
production in hla-st Africa, 604. 
production, intensive, 669. 
production, relation of in.sccts to, 162. 
purebred, 1020 census, 866. 
relation to size of farm, 568. 
resources of Morocco, 267. 
shipping associations, Wis., 91. 
statistics of Great Britain, 492. 

(*SVc o/.‘fo .Agricultural statistics i 
tonics, value as anthelmintiCB, 186. 
(See also Animals, Cattle, Sheep, etc.) 
Liver and kidney, relationships, 374. 

Liver cirrhosis, enzootic, 76. 

Liver, elfect on blood regeneration, 565. 
Liver of rat, vitamin C content, 862. 
Lizards, control of insects by, 651. 

Loco weed, eradication, Ariz., 581. 

Locusts of New England, manual, 58 
Locusts. (See also Grasshoppers.) 
Loganberries — 

culture, Wash., 43. 
storage experiments, Calif., 788. 
tralni^ and harvesting, Wash., 237. 
Loganb^f^— 

crown borer, notes, Oreg., 860. 
vines, cause of failure, Calif., 744. 
Logging, use of aircraft In, 148. 

Logs, making, time study, Calif., 742. 
Loquat black spot fungus, notes, 842. 

Lotus borer, notes, 862. 

Louisiana Stations, notes, 699. 


Louse, body, as affected by toxic gases, 
U.S.D.A., 55. 

(See also Lice.) 

Lubin, D., memorial to, 398, 900. 
Lubrication, treatise, 586. 

Lucern. (See Alfalfa.) 

Lumber seasoning, kiln for, U.S.D.A., 286. 

(See alao Timber and Wood.) 

Lungs of horses, nodes and nodules in, 76. 
Lupines as affected by carbonic acid gas, 
218. 

Lyotua spp., life history and control, 658. 
Lygooerua ategjnaiua, parasitism, Va., 756. 
Lygria diverailineata, studies, U.S.D.A., 
465. 

Lygua gthhoaua, notes, Oreg., 850. 

Lygua pahulinua, notes, 454. 

Lymphangitis, bovine, studies, 481. 
Lymphangitis, epizootic, treatise, 477. 
Lymphangitis, epizootic, treatment, 579. 
Lysimeter investigations, U.W.D.A., 124. 
Tiysin, rOle in nutrition of white rat, 63. 
Lyalphlebua tcataceipea, parasitism, Va., 
756. 

Macadamia nut, culture, Hawaii, 44. 
Machinery. t8Ve Agricultural machinery ) 
Mact'oeentrua n.sp., notes, U.S.D.A., 163. 
Mavrodaotylus suhapinoaua. (See Rose 
chafer.) 

Maeronoctua onuata, notes?, 852. 

Muctotma vireacenae gramtnea, notes, 351. 
Afan oaporittm 

aarciniforme, studies, 244. 
aolani, notes, 543, 647. 
tomato, n. sp., notes, 155, 543. 

Madia, culture, 3 38. 

Magnesium — 

arsenate, foliage injury from, Mich., 
144. 

compounds, injurious to plants, 619. 
separation from Eodlum and pjitassium 
chlorids, 112. 

use to previ nt nitrogen loss from ma- 
nure, 817. • 

Maguey industry in Philippines, U.8.D.A., 
527. 

Mahogany, parasitic nematode on, 347. 
Maine Station Bulletins, index, Me., 195. 
Maine Station, notes, 496. 

Maize. {See Corn.) 

Malacoaoma americana, (See Tcntf cater- 
pillar. ) 

Malaria, In relation to the army, 552. 
Malaria, treatise, 662. 

Malaria-mosquito survey, Calif., 762. 

(*Sce also Mosquitoes and Anopheles.) 
Mallein formation, culture media for, 478. 
Mallelu tests for glanders, 779 
Malnutrition — 

and health education, 860. 
clinic in applied dietaries, 666. 

Malt grain, dried, analyses, Mich., 568. 
Malt .sprouts, analyses, Mich., 668. 
Mammals — 

hair, structural characteristics, 467. 
in South Africa, 348. 

Man, calcium requirements, 563. 
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Man, emotional and metabolic stability, 467. 
Manganese — 

absorbing power of soil for, 21. 
compounds, effect on crops, 819. 
Mange, parasitic, notes, 180. 

Mangels — 

culture, Hawaii, 29. 
culture experiments, Alaska, 329. 
lime requirement tests, R.I., 82. 
rotation fertilizer tests, 682. 
variety tests, Alaska, 528. / 

Mango beetle, blossom destroying, 554.y 
Mango seed weevil, notes, Hawaii, 60.v 
Mangoes — 

inarching of, 636. J 
shipping experiments, P.R., 441, y/ 
summary of information, 687. 
varieties, Hawaii, 44; P.R., 236, 441. 
Manioc. {Bee Cassavas.) 

Manure — 

as affected by phosphate, 217. 
decomposition, 611. 
effect on green manure, N.J., 321. 
fertilizing value, N.Dak., 612. 
for Improvement of alkali soils, U.S. 
D.A., 419. 

liquid, conservation and use, 816. 
liquid, decomposition, 511. 
liquid, fertilizing value, 217, 816. 
liquid, nitrogen losses, cause, 816. 
liquid, treated with copper and mer- 
cury, fertilizing value, 216. 
methods of applying. Mass., 627. 
nitrogen losses, cause, 816. 
phosphated, use, 614. 
utilization, as affected by liming, 215. 
(See aUo Cow manure.) 

Maple — 

leaf blotch, notes, 48. 
leaf hopper, Japanese, notes, 861. 
prod lets, chemistry of, 414. 
seeds, physiological study, 828. 
silver, Inosite hexaphosphoric acid in, 
410. *, 

sirup manufacture, 807. 

Maraamiua aaeohari, notes, 160. 

Mares, brood, feeding and management, 
N.T. Cornell, 572. 

Margarin, treatise, 268. 

Margaropua annulatua. {See Cattle tick.) 
Margudlrites, disease of, 248. 

Marine organisms, copper content, 666. 
Market gardens. {See Truck crops.) 

Market project, postal, outlined, 90. 

Market reports, U.S.D.A., 91, 192, 294, 388, 
491, 598, 603, 894. 

Marketing — 

by federations, Wis., 692. 
cooperative, 91 ; 111., 387 ; Kans., 886 ; 

tf.S.D.A., 91 ; W.Va., 489. 
farm products in Maryland, 894. 

In North Carolina, N.C., 491, 694, 791. 
of cotton, cooperative, 691. 
problems and methods, textbook, 803. 
standardization and organization, 91. 
Markets, foreign, and the farmer, 600. 

Marl as mineral feed substitute, Ohio, 176. 


Marl, production in United States, 180. 
Marls — 

analysis methods, 203. 
carbon dioxld determination in, 208. 
Marsh soils in Wisconsin, development, 623. 
Massachusetts College, notes, 496, 699. 
Massachusetts Station, report, 496. 
Mattbiola, doubleness in, Calif., 726. 
Mo/getioUi deatruotor, {See Hessian fly.) 
Meadows — 

analyses, 484. 

fertilizer experiments, 214. 

for Northern States, U.S.D.A.. 382. 

{See alao Hay and Grass.) 

Mealy bug, relation to mottling disease, 
169. 

Meat- 

analysis, official method, 9. 
and bone scrap, analyses, Mass., 671. 
and milk in food supply, 268. 
canned, Inspection In England, 860. 
curing, sugar substitutes for, U.S.D.A., 
567. 

effect on blood regeneration, 665. 
frozen, cooking, 61. 
horse. {See Horse meat.) 
inspection, guide, 678. 
inspection in saxony, 476. 
inspection, treatise, 476. * 

production, inheritance of, 267. 
scrap, analyses, 267 ; Mass., 071 ; Mich., 
668 . 

{See alao Beef, Pork, etc.) 

Media. {See Culture media.) 

Medicine, tropical, manual, 179. 

Medicines, proprietary, analyses, N.Dak., 
360. 

Melampaora — 

spp., culture experiments in Japan, 66. 
tremulw, notes, 847. 

Melampaoridium hetuUnum, notes, 347. 
Meligethea aeneua, biology of, 67. 
Melilotus. {See Sweet clover.) 

Melon aphis, nicotin sulphate dust for, U.S. 
D.A., 662. 

Melon fly In Hawaii, control, 660. 

Melons, culture experiments, P.R., 442. 
Melons, project study outlines, 696. 

Men, drafted from rural and urban dis- 
tricts, defects in, 490. 

Mendellan — 

characters of plants, studies, 428. 
Inheritance and geographic variation, 
866 . 

ratios in species with few offspring, 

668 . 

splitting and chemical equilibrium, 
726. 

Menlngo-encephalltis — 
enzootic, etiology, 280. 
epizootic, of horses, 482. 

Mercurial ointment, insecticidal value, 
U.S.D.A., 162. 

Merourialia annua, inheritance in, 218, 219, 

220 . 

Mercuric chlorid, germicidal value, 680. 
Meria larioia, notes, 847, 
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Meromyffa amerioana, control, S.Dak., 652. 
MeruUuB — 

laorymauB, notes, Conn.State, 149. 
spp., studies, 27. 

Metabolisni — 

and respiratory quotient during rest 
and work, 468. 

basal, apparatus for measuring, 264. 
calcium and phosphorus, of oats-fed 
horses, 672. 

calcium, effect of dry v. fresh plant 
tissue, 667. 

carbohydrate, 259, 464. 
chlorld, 465. 

experiments on vitamin-free diets, 861. 
gaseou.«i, of castrated rabbits, 266. 
of cattle, 68. 
of very obese child, 566. 
respiratory, as affected by spleen, 264. 
Metals — 

bactericidal effect on tetanus, 780. 
in food, analysis, official method, 9. 
Meteorological — 
observations — 

Alaska, 814, 508 ; Conn.Storrs, 
122; Mass., 122, 810; Me., 122 ; 
Minn., 810 ; Mont., 316 ; N.Dak., 
17, 608; N.J., 816; Pa., 717; 
' U.S.D.A., 16, 121, 122, 195, 814, 

415, 410, 618, 714, 716, 717. 
in Canada, 416. 

In Maine, Me., 105. 

In New South Wales, 810. 
ill Uganda, 811. 

records for 1918, N.Y. State, 17. 
8tation.s, distribution, U.8.D.A., 717. 
Meteorology — 

agricultural, treatise, 507. 
papers on, ILS.D.A., 121, 415, 716. 
status and problems, 616. 

(See algo Climate, Rainfall, Tempera- 
ture, Weather, etc.) 

Meters for irrigation and drainage ditches, 
288. 

Methane formation in septic tanks, 188. 
Methyl alcohol, determination, 11, 412, 
Methyl orange, examination, 9. 

Methylene blue — 

reduction test, value, 676. 
toxic effect, 76. 

Mice, inheritance of color, 866. 

Mice, injurious to fruit trees, prevention, 
Mich., 157. 

Mice, sox-liukod lethal factor in, 67. 

Mice, spotted, breeding experiments, 362. 

(See also Mouse.) 

Michigan Station — 

available bulletins, 195. 
qnarterXji^ bulletin, 195, 598. 
MicroblolSgy, textbook, 576. 

Miorobraoon — 

meromysfa, notes, S.Dak., 652. 

Bp., notes, U.S.D.A., 168. 

Micrococcus from broncho-pneumonia of 
swine, 878. 

Micrococcus sp., stalnablllty, 676. 
Microcolorimeter and nephelometer, 711. 


Microorganism, thermophilic, isolated from 
canned com and beans, 62. 
Microorganisms — 

classification in regard to agglutina- 
tion aud immunity, 876. 
saprophytic and pathogenic, 342. 

(See also Bacteria.) 

Microgphwra grossularim, notes, 846. 
Miorogphwra queroina, notes, 347, 651. 
Middlings — 

analyses, 267 ; Mass., 671. 
and shorts, analyses, Mass., 671. 
with screenings, analyses, Mich., 568. 
(i8ee also Wheat, Rye, etc.) 

Milam gagates, studies, Oreg., 158. 

Mildew control, 151. 

Mildew, downy, Conn.State, 149. 

Mildews, effect on photosynthesis, 618. 
Milk- 

abnormal, detection, 575. 
acidity development, 371. 
acidity, relation to coagulation temper- 
ature, 18. 

action of, in utilization of proteins, 
176. 

analysis and utilization, treatise, 178. 
and meat In food supply, 258. 
as affected by bacteria from bedding 
material, 74. 

bacteria in, determination, 575. 
bacteria in, post-pasteurization count, 
205, 676. 

bacteria in, source, 871. 
bottling, labor used iw, U.S.D.A., 674. 
carbon dloxid content, N.Y.State, 74. 
clarification, studios, 179. 
coagulation, cause, Wis., 274. 
coagulation, effect of carbohydrates, 
258. 

coagulation temperature, 13. 
colon-aerogenes organisms in, 172. 
condensed, manufacture and prices, 

274. 

condensed, sweetened, vlscoiUty, 677- 
condensed, treatise, 378. 
cost of production, Mich., 573, 674 ; 
N.J., 370. 

cost of production as affected by use 
of legume hay, 370. 
cost of production in Illinois, 89. 
cost of production In Ontario, 69'^t. 
cost of production In Vermont, U.S. 
D.A., 774. 

cost of production In Washington, U.S. 
D.A., 473. 

distribution costs in Kingston, New 
York, 674. 

evaporated, bitterness In, 777. 
fat as affected by rice po^sh, 673. 
fat determination, Babcock method 
modified, N.Y.Cornell, 873, 
fat measurements, optimum tempera- 
ture for Hortvet bottle, 312. 
fat percentage, correlation of lacta- 
tions, Me., 272. 

fat percentage, variation with age, 
178. 273, 676; Me., 271. 
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Milk — Continued. 

fat prices and grain prices, 872. 
fat, relation to water content of 
cheese, 76. 

fat, vitamin A in, 5C0. 
fresh, acidity, 73. 
goat’s, analyses, Calif., 778. 
goat’s and cow’s, viscosity determina- 
tion, 508. 

goats, dairy products from, 776. 
grading, composite sample, necessity 
of, 272. 

heat-treated, deficiency in, 860. 
importance as a food, U.S.D.A., 168. 
isolation of liacterium abortus from, 
Mich., 879. 

keeping In water coolers, Calif., 777. 
keeping quality, determination, 675. 
lactic acid, for Infants, 64. 
lime content as affected by smoke-pol- 
luted pastures, 481. 
market, regulations for control, 179. 
market, standardization, N.Y.State, 95. 
neutralizers in, detection, 12. 
nutritive efficiency for adults, 660. 
pasteurization, 872. 
pasteurization teat, 777. 
pasteurized, <‘olon-aerogeiies in, 272. 
pasteurized, decomposition of hydro- 
gen peroxld in, 206. 
percentage of acidity neutralized, 13. 
pH effect on growth of lactic acid 
bacteria, 272. 

plant equipment, U.S.DA., 179. 
plants, cooperative, U.S.D.A., 272. 
powder, keeping quality, Calif., 778. 
powder, manufacture and prices, 274. 
powder, treat I se, 373. 
prices, reducing in New York City, 
574. 

places, treatise, 89. 

production as affected by dipping cows, 
776. 

prodif.tion as affected by green feed, 
776. 

production, clean, factors affecting, 74 
production, clean, manual, 872. 
production, inheritance of, 267. 
project study outlines, 696. 
protein, for infants, 64. 
fraction in relation to blood cells and 
bacterial infections, N.Y.State, 473. 
refrigerator, homemade, 88. 
ropy, acidity of, 278. 
ropy, cause, 76, 676. 
ropy, occurrence, 676. 
samples, preservation, method, 204. 
sanitary, control, 73. 
secretion, studies. Me., 178, 271, 675. 
skimmed. (See Skim milk.) 
sour, aroma organisms in, 179. 
sour, substitutes for control of coc- 
cldiosls, Calif., 779. 
streptococci In, types, Pa., 776. 
substitutes in calf feeding, 776, 871. 
sugar, formation in mammary gland, 
872 . 


Milk — Continued. 

supply of Rouen, 870. 
testing, apparatus for calibrating Bab- 
cock test bottle, 805. 
testing in schools, 296. 
testing on fat basis, N.J., 474. 
types of, studies, 74. 
whole, feeding value, Pa., 770. 
yield as affected by age of cow, Me., 
076. 

, yield, correlation of lactations. Me., 
271. 

yield, effect of transfer from pasture to 
stall, 73. 

yield, relation to conformation of cows, 
Me., 178. 

yield, value of 7-day test. Me., 178. 
Milking machines, N.Y.State, 95. 

Milking machines, neglect in care of, effect, 
N.Y.State, 272. 

Milking machines, sterilization, 372. 
Milkweed, poisonous to live stock, Nev., 
874. 

Millet- 

culture experiments, N.Dak., 524. 
luiy, cost of production, N.l>ak., 190. 
phosphorus requirements, R.I., 31. 
rotation experiments, N.Dak., 524. 
variety tests, N.Dak., 30. ’ 

Milo~" 

ns uffectetl by pn'ceding crop, Calif., 
731. 

cracked, analyses, Arlz., 508. 
culture, Arlz., 523. 
culture and use.s, U.S.D.A , 332. 
culture experim«*nts, 731. 

diseases and insect enemies, XT.S.D.A., 
333. 

effect on following crop, Calif., 731. 
yields, Ariz., 524. 

Mineral resources — 
of Nebraska, 692. 
of United States in 1919, 130. 

Mines, effect on land and live sto^k, 223. 
Minnesota — 

Morris Substation, report, 394. 
Northwest Station, report, 394, 
Station, notes, 96, 209, 396. 

Station, report, 795. 

University, notes. 96, 396, 899. 
Mississippi Station, notes, 497. 

Missouri University, notes, 497. 

Mites— 

gasamid, annoying to man, 366. 
nicolln sulphate dust for, U.S.D.A., 651. 
predacious and parasitic, new, 760. 
relation to cleanliness, U.S.D.A., 281. 
Mitochondria, in Preissla and corn, 221. 
Mitochondria, types, 823. 

Molasses— 

alcohol distillation from, 414. 
as fertilizer, 218. 
as fuel In sugar industry, 627. 
beet pulp. (See Beet pulp.) 
feeding value, Kans., 769. 
for fattening steers, 672. 
moisture determination In, 614. 
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Mold spores Id sugar, formation of levan by, 
La., 116. 

Molds, behavior toward arsenic, 78. 

Molds in creamery butter, 874. 

Mole cricket, European, notes, 861. 

Moles, life history and habits, 761. 
Monascus purpureus, notes, Conn. State, 
160. 

Monilia disease of cacao pods, 247. 

MoniUa flmioola on mushrooms, Calif., 744. 
Monilia spp., notes, 340. * 

Monophadnoides ruM. (Soe Raspberry 
sawfly.) 

Monoplegma npliwrospermuin new genuK, 
erection, 820. 

Monoada punctioollis, studies, U.S.D.A., 
266. 

Montana — 

College and Station, notes, 497, 700. 
Station, report, 394. 

Moor colonization In Germany, 890. 

Moor soils — 

as affected l>y potassium-magnesium 
sulphate, 515. 
effect of liming, 813. 
evaporation, as affected by sand, 210. 
fertilizer experiments, 422. 
fGi;tillzer requirements, 140. 
nitrates and nitrites in, origin, 622. 
(aVcc* also Peat soils.) 

Mosquito — 

fauna of North Carolina, notes, 864 
field siation, notes, 67. 
traps in untlmalarial work, 759. 
Mosquitoes — 

and bats, 769. 

breeding in rice fields, 768. 

British, handbook, 266. 
control, 354 ; N.J., 351. 
control in southern army camp, 266. 
Infection from malaria patient, 769, 
male, hypopygium, nomenclature, 59. 
salt-marsh, fish enemy of, 666. 
yellow fever, control of breeding, 256. 
(See also Anopheles, Culex, etc.) 

Moss in orchards, control, Oreg., 840. 
Motor — 

cultivators. (See Cultivators.) 
operation costs, factors affecting, 86, 
784, 

plows. (See Plows.) 
transportation and rural schools, 897. 
trucks and pavements, paper on, 380. 
trucks, impact, U.S.D.A., 86, 586. 
trucks in corn belt, U.S.D.A., 885. 
trucks In the East, U.S.D.A., 189, 485. 
tracks, road design for, U.S.D.A., 884. 
trucks, tires, and rim equipment, 486. 
trpii^Si^ractive effort, analysis, 284. 
vehicles, alcohol as fuel for, 786. 
vehicles, ignition systems, 786. 
Mottling disease of sugar cane. (See 
Sugar cane.) 

Mountains, desert, vegetatlonal features, 
184. 


Mouse, beach, new species from Florida, 
651. 

(See also Mice.) 

Muck soils — 

for greenhouse crops, 710. 
of Indiana, agricultural value, 623. 
Mulatinhos, analyses, 460. 

Mulberries, white, dloeclousuess, 428. 

Mules as affected by red buckeye, Ala. Col., 
778. 

Mullein transpiration, 518. 

Mungo beans, analyses, Hawaii, 71. 

Mungo beans, culture, P.R., 433. 

Mungo beans, proteins of, 709. 

Mungo beans, variety tests, P.R., 433. 
Muriate of potash. (See Potassium 
chlorld.) 

Musoa domestica. (See House fly.) 
Musclds, hibernation, 57. 

Mushroom brown blotch disease, 644. 
Mushrooms, Momlia flmioola on, Calif., 744. 
Muskmelons — 

breeding experiments, P.R., 442. ^ 

cost of production In Colorado, U.8. 
D.A., 789. 

Musscenda phiHppica, culture, P.R., 235. 
Mustard — 

as affected by guanol, 26. 
as affec*ted by Peruvian bark residue, 
26. 

a.s.*?lmllHtlon of phosphoric acid by, 
722. 

culture, 436. 

fertilizer experiments, 24. 
seed, oil extraction from, 436. 
seed substitutes, 429. 
varieties for oil production, 138. 
Mutation, discussion, 135. 

Mutation theory of Mendel, 631. 

Mutton — • 

cold-storage, cooking, 61. 
home curing and recipes, U.S.TXA., 473. 
production in Germany, 7^ 
trade, British import, 806. 
Mycobacteria from soils, studies, 622. 
Mycrothyriaccfe In South Africa, key, 612. 
Myelopliilus spp., notes, 260. 

Myogenesls, stimulus, 264, 

Mpjposporium corticolum, notes, Conn. 

State, 149. ' 

Myzua vibes. (Sec Currant aphis.) 
Naphtlialene — 

Insecticidal value, U.S.D.A., 162. 
sulfonic adds, detection, 711, 806. 
sulfonllc acids, difficulty soluble salts, 
711. 

Narcissus eelworm disease, control, 461. 
National — 

Board of Farm Organizations, 893. 
Congress of Physiology, 859. 

Dairy Show, Government exhibit in 
1920, U.S.D.A., 289. 

Fertilizer Association, proceedings, 
424. 
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Game Preserve, Pisgah, regulations, 
U.S.D.A.. 661. 

Parks, administration, report, 641. 
Besearch Council, project on salt re- 
QUirement of plants, 180. 

Nature study and agriculture, treatise, 808. 
Nature study helps for rural teachers, 891. 
Navy beans, vitamin B determination, 261. 
Nebraska University, notes, 97. 

Necrology, notes, 799. 

Nectarine, insects affecting, 548. 

TfeoDria ditisaima, notes, 346, 842. 
Nematode injury to plants, notes, Pa., 746. 
Nematodes affecting Narcissus, control, 
451. 

Nematua ahietum^ outbreak, 356. 

Nemocera, catalogue, 562, 854. 

Neofa^oaa malicorticia, 346. 

Nephotettiw spp., life history and habits, 
58. 

Nephritis, notes, 881. 

Neurotoma inoonapicua, notes, S.Dak., 555, 
652. 

Nevada Station, notes, 209. 

New Hampshire Station, notes, 298, 700, 
New Jersey Stations, report, 894. 

New Mexico College and Station, notes, 
97, 299. 

New York Cornell Station, notes, 396, 797. 
New York State Station, notes, 299, 897, 
497. 

New York State Station, report, 96. 

Nczara viHduloh-- 

a peculiarly marked adult, 352. 
summary of Inforination, 549. 
Nicotiana — 

spp., ovular metamorphoses, 630. 
tal>acum, Inbcrltance in, Calif., 726. 
Nicotin — 

in ^bacco seeds, 201. 
oleate. Insecticidal value, Conn.State, 
858. ^ 

preparations, N.J., 440. 
sulphate and Sulf oleum, Mass., 458. 
sulphate dust for truck crop Insects, 
U.S.D.A., 661. 

sulphate, insecticidal value, Conn. 

State, 858; Mo., 856. 

U8^ against oriental peach moth, 254. 
Niger, natural crosses of, 429, 

Nile gauge readings and discharges, 84. 
Niter cake, production and sale in 1910, 
513. 

Nitrate content of water, 483. 

Nitrate of ammonia. (Sec Ammonium ni- 
trate.) 

Nitrate of lime. (See Calcium nitrate.) 
Nitrate of soda. (See Sodium nitrate.) 
Nitrates — 

accumulation as affected by potassium 
salts, N.Y.Cornell, 818. 
accumulation in soli, difference in rate, 
Bans., 419. 

accumulation on limed and unlimed 
soils, 19. 

determination in plant tissue, 504. 


Nitrates— Continued. 

determination In soil, 611. 
effect on nodule production, 622. 
in moor soils, origin, 622. 
movement in soils, 813. 
production, 627. 

Nitrification — 

measure of antagonistic action, 20. 

natural, in soils, 814. 

notes, Bans., 214. 

of Egyptian soils, 818. 

of Porto Bico soils, 814. 

studies, 622. 

Nitrites— 

determination in plant tissue, 504. 
in moor soils, origin, 622. 

Nitrogen — 

absorption, from whole wheat bread, 
167. 

amid, from gliadin, 808. 
content of egg albumin as affected by 
qulnln, 666. 

content of soH as affected by lime, 
Va., 723. 

content of soils, factors affecting, 126. 
determination, 801, 804. 
effect of time of application on ce- 
reals, Calif., 723. 
fixation process, 128. 
fixation, studies, 622. 
fixation, velocity, i*a., 723. 
from the air, S.Dak., 511. 
in human excreta, 215. 
in organic matter, determination, 805. 
In rainwater, 811. 

In urine, determination methods, 804. 
legume v. commercial, 22. 
lime. (See Calcium cyanamid.) 
metabolism In Singapore, 768. 
metabolism of pigs fed corn meal and 
milk, 175. 

Nitrogenous — 

constituents of tobacco seeds, 201. 
fertilizer, new German, 216. 
fertilizers, comparison, 128, 214, 216, 
318, 421, 613, 514, 614; Oreg., 836; 
R.I., 21. 

fertilizers from sugar-cane megass, 613. 
material, formation in leaves, 825. 
salts, effect on rice yields, 830, 

Nodule — 

bacteria, adaptation to nonlegumes, 

221 , 

bacteria of Casuarina, studies, 521. 
bacteria of Datiaca cannaMna, 630. 
bacteria, longevity, Wls., 227. 

(See alao Badllua radieicola,) 
production of alfalfa, 634. 
production, relation of nitnstog to, 622. 
Nonpartisan League, development, 791. 
Norit decolorizing carbon, production, 808. 
Norit recovery, filter for, 808. 

North Carolina College, notes, 97, 700. 
North Dakota — 

Dickinson Substation, report, 96. 
Station, notes, 299, 899. 

Station, report, 698, 
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Northwest Wheat Growers* Association. 
691. 

Noaema apis, notes, 866. 

Ifimularia diaoreta, studies. 847. 

Nursery — 

insects, notes, 861. 
inspection, 249, 861. 
stock, dipping and fumigation, Mo.. 
866 . 

stock, regulations. 836; Mo., 688. 
Nutrient media. {See Culture media./ 
Nutrient solutions — 

and pH, effect on plant growth, 28. 
concentration and reaction as affected 
by fineness of sand, N.J., 826. 
optimum for plants, 324. 
relation of plants to pH of, 824. 
three-salt, H-ion concentration, 621. 
Nutrition — 

amino acids In, 462. 
and public health, 62. 
as affected by vitamin B, 860. 
classes for undernourished children, 
666 . 

effect of underfeeding on steers, 670. 
experiments with rats, technique, 462, 
in extreme inanition, 863. 
ofiTural child, 393. 
on fat-free diets, 666. 
papers on, 869. 

Pirquet system, 669. 

(fiee also Diet, Malnutrition, Metabol- 
ism, and Vitamins.) 

Nuts, analysis, 412. 

Nuts as source of vitamin A, 765. 

Nuts, copper determination in, 62, 

Nuts, culture, treatise, 41. 

Nuts, pine, (fi'cc Pine nuts.) 

Nuts, protein content, 461. 

Nuts, standards for, 413. 

Nuts, water-soluble vitamin content, 461, 
Nuttalliosis, drug treatment in, 82. 

Npaiua vinitor, notes, 658. 

Oak— 

chestnut, use for paving, 285. 
fungus disease, 461. 
leaf miners, notes, 852. 

OTdium, ascophore form, 347. 

OTdium in Brazil, 661. 
root fungus, new hosts of, 645. 
twig girdler, notes, 663. 
white, use for paving, 286. 

Oaks, fungi attacking, Conn. State, 150. 
Oat- 

crown rust, resistance, Mo,, 747. 
dry spot, studies, 49. 
feed, analyses. Mass., 671. 
grass as forage crop, Utah, 525. 
hay8f v^ffue for cows, Calif., 776. 
hulls, analyses, Mich., 668 ; N.H., 671. 
powdery mildew, resistance. Mo., 747. 
rations, effect on reproduction in cat- 
tle, Wis., 672. 
rust, Iowa, 444. 

smuts, control, 160; Oreg., 841. 
smuts, distribution in Washington, 
161. 


Oat — Continued. 

smuts, varietal resistance, Mo., 747. 
stripe disease, 842. 

Oats — 

and barley as hay crop, Alaska, 827. 
as affected by borax, Me., 129. 
as affected by carbon dioxid, 725. 
as affected by clover, Alaska, 827. 
as affected by pepto-humlc fertilizer, 
420. 

as affected by potash and kainit, 515. 
as affected by sulphur, 129. 
as bay crop, Alaska, 328, 829. 
breeding experiments, 526 ; Alaska, 
827, 829, 621 ; Kans., 224. 

^st of production, N.Dak., 88, 190 ; 

Mo., 790; U.S.D.A., 789. 
culture, Alaska, 828. 
culture experiments, 526, 527 ; Alaska, 
522; N.Dak., 31. 
culture on moor soils, 422. 
damage from various causes, U.S D.A., 
118. 

fall-sown, culture, U.S.D.A., 87. 
fertilizer experiments, 128, 317, 421, 
632, 815; Ala.Col., 722; Alaska, 
513; Kans., 225; Minn., 821. 
following alfalfa, U.S.D.A,, 33. 
Fusarinm blight, notes. 243. 
germination as affected by fertilizers, 
Va., 721. 

ground, for calves, 770. 
inheritance studies, Mont., 331. 
Mendelian characters, 428. 
nitrogen application, time of, Calif., 
724. 

phosphorus requirements, R.I., 32. 
plowing tests, N.Dak., 509. 
prices, relation to butter price^g, 872. 
production and movement, 1860-1860, 
387. 

proportion of kernel to hu4k, 227. 
rotation experiments, 632 ; Minn., 
330 ; N.Dak., 524 ; U.S.D.A., 732. 
seed germination, 233. 
seeding experiments, 227 ; N.Dak., 
524 ; Oreg., 826 ; Wash., 226. 

State standards, Mont., 148. 
time of seeding, effect on smut, %61. 

V. barley for work horses, Wis., 269. 
varieties as hay crop, Calif., 781. 
varieties, smut infection, 151. 
varieties, yields, Alaska, 327. 
variety survey key, Utah, 137. 
variety tests, 227, 526, 632 ; Alaska, 
327, 829, 521, 522, 628 ; Arlz., 524 ; 
Iowa, 431 ; Kans., 224 ; Minn., 330, 
782; Mont., 331; N.Dak., 80, 524; 
Oreg., 826, 827; S.C., 626; Utah, 
625 ; Va., 782 ; Wis., 226. 
wild, analyses, N.Dak., 886. 
yields, Mont., 331; N.Dak., 30; U.S. 

D.A., 228 ; Wash., 225. 
yields with different systems of farm- 
ing, S.Dak., 626. 

Odonata of New England, manual, 67. 
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Oeoacus (Aeanthia) Mrundinia, attacking 
nestling birds, 558. 

QSnothera, inheritance in, 26. 

(JSaopbugus of the horse, paralysis, 76. 
(Estrous cycle — 

in guinea pigs, effect of underfeeding, 
178. 

in rats, changes In uterus during, 173. 
Ohio—— 

State University, notes, 397, 700. 
Station, monthly bulletin, 196, 394, 
796. 

Station, notes, 299, 397, 899. 

Oidium lactis in creamery butter, 874. 
Oidium quvrcinum, ascophorc form, 847. 
Oldium, preventive treatment, 848. 

Oil— • 

analysis, official method, 9. 
cakes in animal feeding, 363. 
crops, culture in Finland, 436. 
crude, emulsion, value, Calif., 762. 
engine, reclamation, Calif., 786. 
from cantaloup seeds, analysis, 60.S 
from tobacco seeds, analyses, 201. 
miscible, insecticidal value. Mo., 860. 
of prickly pear seed, analyses, 802. 
palm, Injury from hispid beetle, 864. 
palm seeds attacked by pit borer, 856. 
palm, varieties, yield, 147. 
plants, culture guide, 137. 
seed plants, breeding experiments, 032 
seed plants, cnllure experiments, 632. 
seed plants, fertilizer experiments, 032 
seed plants, variety tests, 632. 
seeds, analysis, 413. 
seeds, production in Germany, 138. 
seeds from Philippines, survey, 640. 
seeds, Indian, trade In, 828, 

Oils— 

analysis, 412. 

essential, from Philippines, 040. 
essential, microchemical research, 713 
essenf«al, stimuli from, 458. 
fish, substitute for sulfonated castor 
oil, 206. 

lubricating, carbonization, 887. 
moisture content, determination, 713. 
nutritive value, relation to color, 766. 
rancidity, detection, 13. 

A'flned, determining purity, 412. 
sulfonated, analysis, 206. 
sulfonated, determination of sulpbal*- 
in, 10. 

vegetable, standards for, 418. 
vegetable, use as affecting hog prices, 
U.S.D.A., 389. 

(/See also Fats and Corn oil, Cotton 
seed oil, etc.) 

Oklahoma College, notes, 97, 700. 

Oklahoma Station^ notes, 97. 

Olethreutes hebesana, notes, 852. 

Olive oil, detection of tea oil In, 613, 

Olive twig borer, notes, 266. 

Olives — 

manuring experiments, 686. 

ripe, bacteriological studies, 658, 663. 

ripe, nutritional value, 762. 


Olives — Continued. 

ripe, processing and packing, 762. 
sterilizing and pickling, 762; Calif., 
762. 

Onion — 

downy mildew, notes, 49. 
maggott papers on, 653. 
maggot, poison bait for, N.J., 360. 
mildew, notes, 842. 

^red root, notes, 49. 
smudge, 844. 

smut, notes, 344 ; Mass., 445 ; Oreg., 
841. 

thrlps, control, Iowa, 462. 
fhrips, nlcotin sulphate dust for, U.S. 
D.A., 652. 

Onions — 

as affected by carbon dioxld, 725. 
as affected by dolomagnesium, 428. 
cell division, mitotic stages, 630. 
culture experiments, Mont., 337. 
diseases affecting. Conn. State, 150. 
effect on following crop, R.T., 31. 
Mendellan characters, 428. 
project study outlines, 696. 
variety teats, R.T., 82. 
vitamin B content, 261. 
vitamin B in, effect of cooking, * 562.' 
yields following different crops, R.I., 31. 
Ontario Corn Growers’ Asaoolatlon, 636. 
Ooapora nicotianas^ notes, WIs., 241. 

Oospora scabies, (See Potato scab.) 
Opheltes glmoopterus, parasitism by, 268. 
Ophiobolus graminis, notes, 49, 343. 

Opins fletcheri, parasitism by, 600. 
OpliamenuB, revision, 327. 

Orange — 

brown rot, notes, 49. 
exanthema, notes, 48. 
grove, navel, renewal, 147. 

Juice, vitamin B determinatloTi, 261. 

leaves, analyses, 644. 

melanose, notes, 49. 

purple scale. In Uruguay, 262. 

scab, notes, 49. 

sooty mold, notes, 49. 

vinegar, production, 616, 616. 

( iranges — 

cover crops, value, C-alif., 737. 
culture, V.I., 339. 
improvement, 536. 
rootstocks for, Calif , 737. 
stocks, nursery practices, 636. 

Orchard — 

grass, culture, 830. 
grass, diseases and pests, 880 
grass, fertilizer experiments, 128. 
grass mildew, notes, 48. 
grass, seed production, 
heaters, economic use of, 740. 
heaters, tests, 635; U.S.D.A., 119. 
Inspection. {See Nursery inspection.) 
management, 41 ; Kans., 236 ; Oreg., 
833 ; U.S.D.A., 146 ; Va., 789, 
management, experiments, Iowa, 441. 
management, soil erosion in, Ohio, 741. 
plant lice, notes, NJ., 849, 
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Orchards — 

alternate bearing, Wis., 41. 
cover crops for, Ariz., 532 ; Ind., 838 ; 
U.S.D.A., 146. 

cultivation experiments, Mont., 338. 
fertilization, 41 ; N.Y.State, 586. 
fertilizer cxperimeiitR, Va., 739 ; W.Va., 
638. 

fumigation, daylight, 666. 
home, development, Mont., 638. * 

manuring, value, Kans., 236. 
pruning experiments, Kans., 237. 
spraying experiments, 246 ; Minn., 753. 
winter Injury In 1919, Oreg., 821. 
wood decay in, Oreg., 839. 
yields as affected by grass, 41. 

(F!ee also Fruits, Apples, Poaches, eio.) 
Orchids, canker fungus on, 842. 

Oregon College and Station, notes, 97. 
Oregon Station, report, 898. 

Organic — 

acids and bases, estimation, 411. 
matter, bromin determination In, 713 
matter, effect on nitrogen In fertilizers, 
318. 

matter, inorganic constituents, deter- 
minntlon, 114, 712. 
matt('r, nitrogen determination In, 805 
wastes, military, value, 725. 

Oriental pench moth. (‘Wr Peach moth ) 
Ornamentnl plants, shrubs, or trees. (See 
Plants, Shruh.s and Trees.) 

Orniihogalum umhellolum, control, Pa . 
737. 

Ornithology, Ihitish, bibliography, 661 
OrthoHase solutions, potassium In, 720. 
Orthoptera, Pritish, monograph, 352. 
Orthoptera, key, 461. 

Orthoptera of New England, manual, 58 
firtstehi, formation, 213. 

(‘smosis, negative, and related phenomena, 
823. 

Osmotic coefficients, anomalous, 223. 
0.stoocI:iBts, origin, growth, and fate, 30.3 
Ostd'tagia ostertuyi in cattle, 880. 

Ova. tumefied. In the hen, 881. 

Ovaries, internal secretions, 468. 

Ovary of a hen, haomatoma, 881. 

Ovular pistillody, studies, 630. 

Ovulation, effect of underfeeding, 173. 
Oxalic acid — 

color test for, 313 

detection In distinction from tartaric 
acid, 113, 
in sugar canc, 201. 

Oxidase activity — 

apparatus for measuring, 29. 
of at)pl<»,»bark as affected by salts, 
426; 

within plants, Del., 424. 

OcDygrapha comariana, life history, 254. 
Oysters, copper content, 666. 

Ozone content of air as affected by rain, 608. 
Pachyneuron spp., parasitism by, Va., 756. 
Paddy, (flee Elce.) 

I'alnts for irrigation structures, 687. 


Palm — 

coconut (See Coconuts.) 

kernel cake, composition and use, 363. 

oil, extracting methods, 147. 

pit borer on oil palm, 865. 

sirup manufacture, 807, 

Pancreas, action as affected by thyroid, 669. 
Pancreatic amylase, purifying, 809. 

Pansies, culture, treatise, 46. 

Papaya foot rot, notes, 445. 
l*apaya leaf blight, control, 247. 

Papayas, culture, Hawaii, 44 ; V.I., 339. 
Papayas, fuiigns attacking, 150. 

Papayas, pre.serving, Hawaii, 16, 

Paper — 

mill roofs, wood destroying fungi In, 
661. 

mulches on sugar cane, 437. 
pulp, manufacture from bamboo, 743. 
Paradlchlorobonzene, Insecticidal value, U.8. 
D.A., 162. 

I*arasites. (fee Animal parasites.) 
Parasitology, human, treatise, 677. 
Parathyroids and thyroids, relation, 670 
Paratyphoid — 

B, bacterial action of plasma and 
serum toward, 181. 

B, epidemic among rabbits, 680. 
bacilli from chicks, 683. 

Pnradnn ii.sp., parasitism by, 652. 

Paris green, analyses, N.J., 440. 

Parsley, culture, Alaska, 532. 

Parsnip webworin, parasite of, 655 
Parsnips, Baoillus bntulinus on, 763. 
Parsnips, culture, Alaska, 532. 

Paspalum dilatatum infected with ergot, 
effect on cattle, 78. 

Passorelln, revision of genuo, 56 
Pa.steurizntIon. (Sec Milk.) 

Pasture — • 

grass, effect of burning, Knns., 226. 
mixtures, culture, Oreg., 82(jj 
Pa .si u res — 

cut-over land, Wash , 33. 
effect of smoke pollution, 431. 
improvement, 227, 526. 
in Madagascar, 267. 
of New Zealand, flora, 670. 

(See also Grass and Grassland.) ^ 
I’averocnt — 

brick, construction, 380. 
design, Bubgrade support in, 885. 
types, costs in Philadelphia, 85. 
Pavements — 

and truck.s, paper on, 380. 
construction, treatise, 784. 
for heavy traffic, design, 784 
rigid, temperature stresses in, 286 
rural, types, U.S.D.A., 884. 

(See also Concrete and Roads.) 

Pen- 

aphis, nlcotin sulphate dust for, U.S. 
D.A., 662. 

hacterlosls, notes, 842. 
blight, notes, 643, 845. 
blight, studies, Calif., 744. 
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Pea — Continued. 

diseases^ notes, 642, 748. 
leaf blotch, notes, 842. 
moth, control, Wis., 249. 
moth, life history and control, 292. 
moth, new species, 252. 
root rots, Conn.State, 160. 
straw, analyses, Wash., 471. 
wilt, notes, 842. 

(See also Peas.) 

Peach — 

blight, control, 642. 
blossom blight, 648; Del., 444. 
borer, notes, N.J., 853. 
brown rot, control, Mich., 144 ; Ohio, 
760. 

crown gall, notes, 346. 
curoulio, control, Mich., 144. 
die-back, notes, 49; Conn.State, 160. 
diseases, control. Wash., 63. 

Fusarium rot, notes, 842. 
heart rot, notes, 648. 

Jam, preparation, N.J., 359. 
leaf curl, notes, 346, 446, 642 ; Orcg., 
839, 840, 841. 

little disease, Del., 444 ; N.J., .346. 
moth, oriental, control, 254. 
moth, oriental, effect of insecticides on 
larvse, 651. 
ripe rot, notes, 446. 
root borer, control, Oreg.. 850, 
root.s, resistance to freezing, N.T.Cor- 
nell, 820. 

rosette In New South Wales, 749. 
scab control, Mich., 144. 
shot hole, notes, 49, 642, 842. 
sirup, preparation, N.J., 869. 
tree borer, control, N.J., 349. 
tree protector, injury from, Del,, 444. 
t'41g borer, control, Calif., 762. 
twig moth, notes, 663 ; Oreg., 850. 
yellojrs, notes, N.J., 346. 

Peaches — 

breeding experiments, 633 ; N.J., 337. 
culture experiments, 683. 
effect of cultivation, Va., 739. 
fertilizer experiments, Del., 440 ; Oreg., 
837. 

freezing temperature for buds, 740. 
fruit-growth measurements, N.J., 337. 
insects affecting, 548 ; Mo., 764. 
irrigation experiments, Calif., 738. 
pruning experiments, Calif., 738. 
ringing experiments, 43. 
soil treatment for, 111., 836. 
spraying and dusting, Mich., 144. 
spraying experiments, 651. 
spraying schedule. Mo., 635. 
stocks for, 146. 

varieties, characteristics, Ohio. 741. 
varieties for canning, 584. 
varieties for Delaware, Del., 440. 
variety tests, 633. 
winter injury, Conn.State, 160. 

Peafowl hybrids, studies, 668. 

Peanut — 

butter, manufacture, D.S.D.A., 117. 


Peanut — Continued. 

cake, composition and use, 363* 
feeding, effect on hogs, Ala*Col., 773. 
hulls, analyses, Mich., 668. 
meal, analyses, 267. 
meal, composition and retail prices, 
Conn.State, 176. 

oil feed, analyses, Mass., 671; N.H., 
671. 

« products, feeding value, Tex., 868, 
rust in Trinidad, 747. 
tikka, notes, 446. 

Peanuts — 

culture experiments, 187, 783. 
culture, trade and uses, 736 ; 827. 
fertilizer experiments, 733. 
from Philippines, survey, 640. 
production, U.S.D.A., 87. 
project study outlines, 596. 
variety tests, 527, 733, 827. 
vitamin A in, 765. 

Pear — 

blight resistance, studies, Iowa, 440; 
Dreg., 837. 

blight, resistant stock. 450. 
borer, studies, U.S.D.A., 162, 163. 
canker, control, 848. 
cephus, notes, 167. ' 

die-back, notes, 49. 
diseases, Calif., 744. 
diseases, physiological, Oreg., 840. 
fruit worms, control, Oreg., 851. 
leaf rollers, control, Oreg., 861. 
phytophthora rot, 648. 
psylla, spraying experiments, N.J., 349. 
roots, resistance to freezing, N.T. Cor- 
nel, 820. 

scab, notes, 48, 53, 846. 
scale, Italian, control, Calif., 664, 762. 
thrips, notes, 853 ; Oreg., 850. 
thrips, summary of Information, Calif,, 
654. 

trees, growth-inhibiting substance in, 
138. 

Pears — 

Bartlett, ripening and storage, 42. 
breeding experiments, 145. 
cigar leaf roller on, 760. 
culture, Del., 440. 

depth of planting studies, Oreg., 885. 
fertilizer experiments, N.T.State, 684 ; 
Oreg., 837. 

insects affecting. Mo., 754. 

Insects affecting, handbook, Oreg., 160. 

pruning experiments, Calif., 788. 

quince stocks for, 42. 

stocks for, 145. 

storage, Oreg., 838. ^ 

variety, new, in Sweden, 44X, 

winter injury, Conn.State, 150. 

Peas — 

acreage and planting time, P.R., 433. 
as affected by carbon dioxid, 725. 
as forage crop, Hawaii, 29, 80. 

Bacillus hetuUnus on, 763, 
breeding experiments, Minn., 789. 
canner, germination studies, 238* 
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Peas — Continued . 

culture, 827 ; Alaska, 632. 
culture experiments, Mont., 331 ; Utah, 
625. 

effect on following crop, B.I., 33. 
failure in Delaware, 158. 
fertilizer experiments, 421 ; Alaska, 
613. 

Held, as bay crop, Alaska, 828, 329. 
field, culture, Alaska, 622 ; Mont., 331 *, 
U.S.D.A., 231. • 

field, culture experiments, Alaska, 329 ; 
N.Dak., 624. 

field, rotation experiments, Oreg., 827. 
field, seeding rate. Wash., 225. 
field, variety tests, Alaska, 330 ; Oreg.. 
827. 

field, yields, Wash., 226. 

Mcndelian characters, 428. 
pigeon, natural crosses, 429. 
rotation experiments, Utah, 525. 
varieties for Alaska, Alaska, 622. 
variety tests, R.I., 31; Utah, 525; 
Wls., 220. 

Peat — 

deposits in United States, 023. 
fertilizing value, K.I., 22. 
hcot value, relation to decomposition, 
720. 

pols for plant propagation, 40. 
production in United States, 180, 215 
resources of Ireland, 124. 
saturated with naphthalln as smudge, 
811. 

soil, phosphate-deficient, fertilizer re- 
quirements, 624. 

soils, chemical requirements, 023. 
soils In Wisconsin, development, 023. 
soils, iron siilphld oxidation In, 026. 
soils of Indiana, value, 623. 
source of energy for Azotobacter, 814. 
use as fertilizer, 025. 
r. straw as litter, 625. 

{See also Moor soils.) 

Pecan diseases, control, IT.S.D.A , 347. 
Pecans, analyses, 503. 

Pecans, nutritive value of proteins, 401. 
I»ecans, precautions in top-working, 238. 
Pecans, varieties of Texas, origin, 238. 
Pecans, vitamin corit(’nt, water-soluble, 461. 
Pectin — 

relations of Sclcrotinia oiner'ea, 826. 
in plants, 110. 

Pectifiophora oossypiella^ {Bee Cotton boll- 
worm, pink.) 

Pediouloides vmtricosus, notes, 058 ; 

S.Dak., 662. 

Pediculus. (Bee Lice.) 

{PegontpaY Phorhia cepetorum, {Bee Onion 
maggot) 

Pellagra — 

census, in Florence, 172. 
etiology, 262, 465. 
studies, 466, 862. 

Pemphigus popuU-transversus, notes, 664. 
90227---22 7 


PenioiUiUfi 

cyolopium, spore germination, 28. 
spp., biochemical studies, 675. 
epp. on cranberr3% Mass., 848. 
IVnicilllum In ereanu'ry butter, 874. 
Pennsylvania — 

College, notes, 397, 497, 700. 

Institute of Animal Nutrition, 299. 
Station, notes, 397, 497. 

Station, report, 796. 

Pepporgrass, eradication, Colo., 386. 
Peppers — 

culture and recipes, U.S.D.A., 761. 
irrigation, effect on yield, III., 830. 
mltc disease affecting, Hawaii, 60. 
{Bee also Chill.) 

Pepsin, digestion of proteins by, 110. 
Pepsin in calf fetus, 865. 

Pepsin V. rennet In cheese making, 274. 
Pericarditis, purulent, in fowl, 881. 
PeridermUim atrobi. {Bee White pine blis- 
ter rust.) 

Peridioma saucla. {Bee Cutworm, varie- 
gated.) 

Perigiapha prases, life history, 063 
I’erlsporiacete in South Africa, key, 642. 
Permanganate, use in Kjeldahl method, 801. 
Permeability — 

determination and measurement, 822. 
of plasma, progre.ssive changes in, 822. 
relation to availability of plant food, 
Del., 424. 
studies, 223. 

Peronospora, control, 849. 

Peronospora — 

hyoscyami, notes, 449. 
schleideniana, notes, 842. 
spinacia, studies, 047. 

Peroxidase activities within plants, Del., 
424. ^ 

Persimmons, ripening, 443. 

Peruvian bark residue, fertilizing value, 25. 
Petroleum — • 

insecticides, experiments, 651. 
residuals, characteristics, U.S D.A., 85. 
Pe-tsai, Chinese, culture, 632. 

Phwnacantha austraUea, not»'S, 663. 
Phceogenes atcr, notes, U.S.D.A., 163. 
Phalaenae, catalogue, 550. 

Phalsenoldida*, catalogue, 550. % 

Pheasants, Chinese, (‘ffect on corn yield, 
U.S.D.A., 167. 

Phenol — 

bactericidal effect on tetanus, 780, 
determination, 10. 
excretion, as affected by diet, 663. 
production as affected by work, 804, 
Phenological — 

literature, recejit. 17. 
observations, 17, 811. 

Phenolphthaleln, determination, 11. 
Pbenylhydroxylamln, preparation of, ll**. 
Philippines University, notes, 900. 
Phlegeihontius aewta, set© of larvoe, Ky., 
650. 
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PhlcBoainiM spp., notes, 256. 

PhlosD drummondii, flower form and color, 
428. 

Phoma — 

apUoola on celery, 848. 

Unstam, notes, Conn.State, 160. 
muate, notes, Hawaii, 47. 
spp., notes, 842. 

Phomopsis sp, on cranberry. Mass., 848. 
Phomopsia veaana on eggplant, Ia., 844. 
Phonolite, fertilizing value, 214. 

Phorhia fuaicepa, control, N.J., 850. 
Phormia spp., attacking nestling birds, 
553. 

Phorocera doryphorw, parasitism by, 255. 
Phosgene, insecticidal value, U S.D.A., 66. 
Phosphate — 

precipitated, available phosphoric acid 
in, 801. 

requirements of potatoes, 636. 
rock, ns mineral feed substitute, Ohio, 
176. 

rock, composting, 217. 
rock, effect on llnu' requirements of 
soli. Pa., 723. 

rock, fertilizing value. (See Phos- 
pbates, comparison.) 
rock, production In United States, 130. 
Phosphated manure, use, 514. 

Phosphates — 

availability to plants, 421. 
color reaction for, 611. 
comparison, 819, 627 ; Ala.Col., 722 ; 
R.L, 23. 

fertilizing value, Ky., 611. 
formation as affected by reaction, 218. 
production, 424, 627. 

(See also Superphosphates.) 

Phosphatic — 

ferl^llizera for poor rice soils, 128. 
slag* effect on lime requirements of 
soil, Pa„ 723. 

slag, I’ertilizlng value. (See Phos- 
phates, comparison.) 

Phosphatids, determination, 606. 
Phosphomolybdlc acids, chemistry of, 112 
Phosphoric acid — 

and potash, fertilizing value, 214. 
assimilation, 421, 722. 
balance, 317. 

fertilizing value, 319, 816; Del., 420. 
requirements of eoll shown by plant 
analysis, 816. 
sources In Prussia, 816. 
use to prevent nitrogen loss from ma- 
nure, 817. 

Phosphorus — 

determination in soils, 808. 
determination in urine and blood, 613. 
effect on bearing orchards, Oreg., 837. 
fertilizing value, Oreg., 719. 
metabolism of oats-fed horses, 672. 
eoll, solubility, Mich., 195. 
Phosphotungstic acids, chemistry of, 112. 
Photochemical research, new fields, 610. 


Photosynthesis — 

in plants, determination, 517. 
studies, 426. 

Phototheodolite, use In forest surveys, 46. 
Phototroplsm In plants, 824. 

Phryganldia caterpillars, instars, 758. 
Phthalic anhydrid, vapor pressure, 610. 
PhthorimiBa operoulclla. (See Potato- 
tuber worm..) 

Phyllocoptea achleotendali, notes, Oreg., 

8 £ 0 . 

Phpllophaga, n. spp. and n. var., 256. 
Phplloatiota soiitaria, notes, 53 ; 111., 839 ; 
Pa., 746. 

Phpllotreta pusilla, studies, U.S.D.A., 257. 
Phylloxera — 

disinfection of cuttings and rooted 
vines, Calif., 752. 

Infested vineyards, protection, Calif,, 
654. 

Phyaa fontinaUa acuta, notes, 184. 
Phyaaloapora cydonim, notes, Pa., 63. 
Physical tables, Smithsonian, 583. 

Physics of flour milling, 168. 

Physics of the air, treatise, 617. 

Physiology — 

chemical, tre.itise, 666. 
international catalogue, 556. , 

pathological, treatise, 678. 

Phyauderma zew maydia, notes, U.R.D.A., 
446 

Physothrlps, North American, key, 68. 
Phytalua amitM, notes, 57. 

Phytic acid — 

of wheat bran, composition, N.T.State, 
410. 

synthesis, N.Y. State, 410. 
synthesized, identity, 809. 
Phytophthora — 

oaotorum, notes, 648 ; Conn. State, 149 
erythroaeptica, notes, 447. 
infeatana. (See Potato blight, late ) 
omnivnra, notes, 347. 
spp., comparative studies, 446. 
Pickering, S. U., biographical sketch, 800 
Pickle©, preparation, U.S.D.A., 657, 

Pies, digestion, 605. 

Pigeon pea feed, analyses, Hawaii, 71. 
Pigmentation in fowls, studies, 70. 
Pigmentation of plants, 428. 

Pigments, endothla, studies, 222. 

Pigments, vegetable, formation, 629. 

Pigs— 

as affected by buckeye, Ala.Col., 778. 
breeding experiments, 767. 

British breeds, 864. 
corrected skim milk for, 673. 
cycles of production, N.J., 364. 
dried buttermilk for, 674!^ « 
dried yeast for, 867. 
feeding experiments, Ala.Col., 773 ; 
Arlz., 671; thh, 366; Minn., 868; 
Mont., 867; N.J., 367; Nebr., 672; 
Ohio, 177, 471, 772; S.Dak., 673; 
U.B.D.A., 770; Wis., 268. 
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PIgB — Continued. 

garbage feeding, U.S.D.A., 78. 
garbage v, rolled barley for, Arlz., 
573. 

hairless, Minn., 877. 
judging, 494. 

mineral metabolism, Ohio, 175. 
nitrogen metabolism, 174. 
poainii-fcd, improving, Ala.Col., 77.7. 
project study outlines, 596. ^ 

raising, sanitary measures, 184. 
self-feeders v. hand feeding, N.J., 367. 
survey of farms in New Jersey, N.J., 
868 . 

treatise, 571. 

velvet bean meal for, Mass., 671. 

{Sec aUo Sows and Swine ) 

Pigweed white rust, notes, 48. 

Pimpla spp., parasitism by, 167. 

Pine- 

beetle, southern, U.S.D.A., 855. 
beetle, western, Oreg., 166. 
blister rust. (See White pine blister 
rust.) 

nuts, nutritive value of proteins, 401. 
nuts, vitamin content, 461. 
sawfly, outbreak, 356. 
seedlings, lenlicel hypertrophy, 65(K 
southern, crushing strength, 280. 
tree looper, method of studying, 764. 
tree procession moth, combating, 767 
weevils, notes, 856. 
western soft, uses and stresses, 149. 
western yellow, bark beetle attacking, 
Oreg, 166. 

yellow, limitation of cut, 147. 
Pineapple chlorosis, 242. 

Pineapple fibers, analyses, Hawaii, 71, 
Pineapple juice, for jelly aud vinegar, Ha 
waii, 36. 

Pineapples — 

culture, Hawaii, 44. 
fertilizer experiments, Hawaii, 44. 
IMnk boll worm. (See Cotton boll worm, 

pink.) 

Pipe, east-iron v. wood-stave, 284. 

Pipe, cement, tests, Ariz., 584. 
l*ipe, concrete, use in irrigation, U.S.D.A., 
783. 

Pipe, concrete, water flow In, TJ.S.O.A., 
185. 

Pipe, perforated, filler underdrains, 783. 
Pipunculus spp., parasitism by, 654. 
Piroplasma higeminum, longevity, 277. 
Piroplasmosis, diagnosis, method, 278. 
Piroplasms, method of staining, 278. 

Pis5 de terre — 

co^trviiion, 787. 

value for farm cottages, 689. 

Piesodes spp., notes, 356. 

Piesodec stroM, noteCj 742. 

Piaaodes atrobi, summary of information, 
Me., 166. 

Piaaodea terminaHs n. sp., description, 658. 
Pituitary feeding, effect on egg production, 
868 . 


Pltultrln content of tissues, as affected by 
thyroid feeding, 670. 

Plague-like organisms in wild rats, 183. 
Plane tree disease, synonymy and control, 
849. 

Plant — 

. analysis and fertilization, 815. 
assimilation, specific, 821. 
breeding experiments, Calif., 725 ; P.R., 

286. 

(See also Apples, Corn, Colton, 
Wheat, etc.) 

breeding, labor-saving devices in, 228. 
(See also Heredity and Hybridi- 
zation.) 

bug, tarnished, notes, 352. 
cancer, notes, 248. 

cell wall, biochemistry and physiology, 

821. 

cells, chondrioine in, 629, 822, 823. 
cells, hello tropism in, 823. 
cells, liquid content, 630. 
cells, symbiotic complex of, 821. 
cells, vital colornfion, 428. 

(See also Cells.) 
chlorosis, relation to lime, 243. 
competition, factors afTc'ctlng, 630. 
constituents, analysis, 9. 
disease resistaiK'e, biochemistry of, 
Minn., 746. 
diseases — 

and injuries. Conn Stjite., 149. 

In Canada, 48. 

In Dutch Mast Imli<‘S, 351 
in Italy, 48. 
in Nethei lands, 642. 
in Ohio, 48. 

in Rhine Province, 150. 

In western .Vustralla, 48. 
Insect-borne, 159. • 

list, N.J., 342. 

relation to weather, Mass., 445. 
treatise, 642. • 

(Sec also Fungi and different 
host plant a.) 

distribution, relation to soli acidity, 
19. 

enzyms, reactions, Del., 424. 
excretions, physiology and biology, 
630. ' 

germination as affected by Fusarium 
nivale, 642. 
growth — 

as affected by carbon dloxid. 618, 
726. 

as affected by Fuaarium nivale, 
642. 

as affected by pH and composi- 
tion of nutrient solutions, 28. 
as affected by potassium salts, 
N.Y.Cornell, 818. 
as affected hy smoke, 430. 
effect of cold in stimulating, 424. 
effect on water-soluble material 
in soils, N.Y.Statc, 820. 
process, dynamics, Calif., 726. 
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Plant — Continued. 

firowlh — contlnupd. 

regulation, experiments. 519. 
relation of salt proportions to, 
N.J., 826. 

relation to rest, 182. 
inspection. {See Nursery inspection.) 
lice, notes, N.J., 849. 
pathology In British Empire, 46. 
physiology, Calif., 726. 
pigmentation. (See Pigmentation.) 
production, course of study, 194. 
protoplasm, dry, resistance to anes- 
thetics, 28. 

protoplasts, negative osmosis in, 823. 
quarantine in Japan, 40. 
stocks and scions, relation between, 
585. 

tissue — 

dry V. fresh, effect on calcium 
assimilation, 64. 

fluids, specific electrical conduc- 
tivity, relation to freezing 
point lowering, 824. 
freezing, factors affecting. N.Y. 
Cornell, 821. 

injury from capsid bugs, 453. 
multlnucleate cells In, 427, 
nitrites and nitrates in, 604. 
rate of absorption of salts, 425. 
shrinkage in salt solutions, rela- 
tion to plasmolysls, 680. 
sieve, function, 646. 
translocation of foods in, 828. 
Plantaffo aristata, notes, Pa., 737. 
Plantain, heredity in, 617. 

I’lantalns, Thielaviopsis disease on, 342. 
IMants — 

action of chloropicrin on, 825. 
albflio, effect of sugar on growth, 223. 
Alpine and lowland, difference In 
chloj^ophyll content, 182. 
aluminum ions in, 222. 
and external medium, exchange be- 
tween, 630. 

as affected by gas and smoke, 826. 
as affected by hydrocyanic acid, 223. 
as affected by illuminating gas, 825. 
af. affected by light wave lengths, 824. 
as affected by magnesium, 619. 
as affected by soil dryness, 631. 
carbon nutrition studies, 182, 814. 
chlorophyll production In intermittent 
light, 824. 

condition, effect on fumigation damage, 
U.S.D.A., 261. 

copper determination In, 62. 
copper distribution and movement, 826. 
cross fertilization in, 429. 
cultivated, of Spain, catalogue, 40, 
dormant, effect of cold, 424. 
ecological basis of organization, 617. 
Egyptian, experiment work, notes, 499. 
enzym action in, 222. 
essence, culture In Prance, 45. 
etiolated, cause of stem elongation, 
$24. 


Plants — Continued. 

evolution and genetics in, 631. 
evolution of treatise, 218. 
factors affecting physiological salt bal- 
ance, N.J., 824. 
fiber, (See Fiber.) 

food, of citrus black fly, U.S.D.A., 464. 
geotropic stimulation and response, 
828. 

igrafted, reactions and callus in, 820. 
green, development of color in dark* 
ness, 824. 

in botanic gardens, British Guiana, 40. 
intake and translocation of salts, 425. 
laws regulating In I^orto Rico, 836. 
light requirements, optimum, Mass., 

445. 

malvaceous, Tex., 185. 
nematode Injury to, notes, Pa., 746. 
oil, culture guide, 137. 
oleaginous, in East Africa, 694. 
optimum nutrient solutions for, 324. 
ornamental, Minn., 386. 
ornamental, for Mississippi, 147. 
ornamental, for Missouri, 45. 
ornamental, tests, P.R., 442. 
perennial, for Alaska, Alaska, 336. 
permeability. (See Permeability.) 
photosynthesis. (See Photosynthesis.) 
phototroplsm in, 824. 
poisonous, Arlz., 681. 
poisonous, in the Roiilh, 180. 

(See also speciffo plants.) 
pollination. (See Pollination.) 
protection from frost, 811. 
respiration. (See Respiration.) 
response to changes In pH, 324. 
sex intergradation In, 219, 220. 
solutes in, distribution, 222. 
RUlphocyanlc acid In, 825. 
swelling auxograpbic measurement. 727. 
titanium determination In, 210. 
transmission of stimulus causing trop- 
ism, 828. 

transpiration. (See Transpiration.) 
vascular, tracheary cells, variation In, 
621. 

water movement in, 824. 
winter blooming at Washington, D. C., 
221 . 

woody. (See Woody plants.) 
Plasmodiophora trassico!. (See Cabbage 
clubroot.) 

Plasmodium spp., Infection of Anopheles by, 

666 . 

Plastldome in plant cells, 822. 

Plastids in Prelssla and corn, 221. 

Plat experiments — ^ ^ 

as affected by size and arrangements, 
214. 

methods, 612. 
methods of labeling, 228. 
permanence of differences in plats, 681. 
Plathypena soabra, notes, Mass., 458. 
PlatymetopiuB hyaUrms, notes, 851. 
Plesioooris rugioollis, notes, 453. 

Pleurotus sapidus, studies, 27. , 
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Flowing, tractor. (See Tractor plowing.) 
Plows — 

American v, Canadian, tests, 587. 
and plowing, 687. 
t^ffect of speed on draft, Calif., 786. 
factors affecting draft, 198. 
soft center steel, hardening, 688. 
tractor tests, 287. 

Plum — 

aphid, new, description, 858. 
bracket fungus, notes, 48. * 

brown rot, notes, 48. 
brown rot, nutrition, Minn., 746. 
crown gall, resistant variety, Calif., 
748. 

curcullo, notes, N..T., 349. 

diseases, notes, Calif., 744 ; Wash , 58. 

pockets, notes, Calif., 744. 

sawfly, control, S.Dak., 656, 

shothole, notes, 48. 

silver leaf, notes, 340. 

Plums — 

breeding experiments, 145 
culture, Mont., 337. 
culture at high altltudos, (’olo., 234. 
insects affecting, Mo., 754. 
petlolar glands in, 730, 

Rlia'ayiug and dusting, Mich., 144. 
.spraying experiments, S.C., 633. 
spraying schedule, Mo , 535. 

8tt)eke for, 145. 

varieties for Delaware, Del , 440. 
varieties, new, 146, 
variety tests, 533. 

I*ncumococeus — 

immune sera, iuereusing opsonization 
and agglutination, 477. 
immunization, 375. 

Pneumonia, calf, studies, Minn., 77H. 
Podospheera leucotneha, notes, 340. 
Podo8ph<rra sp., notes, 445. 

Podsol soils, of forest regions of Sweden, 

212 . 

Poecilocoris hardtoickii, notes, 851. 
Poecilopsis rachlelw, habits, 763. 

Poison bait — 

for cutworm control, 653. 
for grasshoppers, 58 ,* Mont., 348 ; U.8, 
D.A., 162. 

for onion maggot, N. J., 350. 

Poison ivy, remedies, U.S.D.A., 223. 

Poison sumac, remedies, II.S.D.A., 223. 
Poisonous plants. (See Plants, polsouou.s, 
and specific plants^) 

Poisons, organic and inorganic, notes, 56. 
Polarimeter, development, 413. 

Polariscope, for determining Jellying power 
of gelatins and glues, 318. 

PolensiR) value as affected by atmospheric 
pressure, 412. 

Poles, treatment, 686. 

Pollination — 

discussion, 183. 

effect on life of flowers, 44. 

studies of Indian crops, 633. 

(See also specific plants,) 

Polvcaon spp., notes, 256. 


Polychrosis viteana. (See Grape berry 
moth. ) 

Polygonum ouepidatum, control, Pa., 737. 
Polynema eutettiwi, parasitism by, 664. 
Polyneuritis — 

diagnosing, 172. 

of pigeons, effect of yeast, 559. 

(See also Vitamin B.) 

Polyporolds, Insect enemies of, 57. 
Polyporua — 

amarua, control, U.S.D.A., 156. 
luoidua, studies, 27. 
spp., notes, 847 ; Conn. State, 149. 
Polyaiiotus spp. on timber, 751. 

Polyaticiua spp., studies, 27. 

Polysulpbld solutions, fungicidal value, 
151. 

Pontia rapw. (See (’abbage worm, im- 
ported. ) 

Popillia japonica, control, 852. 

Poplar borer, control, U.S.D.A., 35.5. 

I'oplar canker, European, Conn. State, 150. 
Poplar leaf hoppers, notes, 351. 

Poplar leaf-stem gall aphis, notes, 654. 
Poplars, satin moth affecting, 262. 

Poppies and pods, analyses, Ariz., 568. 
Poppies, varieties for oil production, 138. 
Poppy mildew, notes, 445. 

Populua tremula, use as tlber plants, 435. 
Poria vaporaria, notes, 847. 

JUiria wantha, notes, 651. 

Pork— 

cold-storag<‘, treatment and cooking, 
61. 

kill Jug and canning, U.S.D.A., 859. 
production, 571. 

(See also Pigs.) 

products, curing process, effect on tri 
china?, U.S.D.A., 7». 
soft, factors affecting, 178. ^ 
soft, Investigations, Ala.Col., 773. 
Poroaagrotia orihogonia — 

notes, Mont , 348 • 

summary of information, Mont., 757. 
Porto Klco Station, report, 297, 495. 

Porto Rico University, notes, 397. 
Porthetria diapar, (See Gipsy moth.) 
Potash — 

analyses, Alsatian and German, 616. 
and kainit, comparison, 515. % 
and phoBplioric acid, fertilizing value, 
214. 

deposits In Germany, 322, 422. 
deposits in United States, 217. 
deposits of Alsace, 129, 422. 
determination, I/lndo-Gladding method, 
803. 

effect on bearing orchards, Oreg., 837. 
fertilizing value, 317, 819, 422, 515, 
817 ; Conn.Storrs, 629 ; Del., 420 ; 
Oreg., 719. 

from ashes of molasses, 627. 
from kelp. 23. 
industry In 1919, 614. 
limo, fertilizing value, 422. 
mining, salt petrography in, 322. 
production. 627. 
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Potash — Continued. 

production in United States* ISO. 
production of world, 424. 
requirements of potatoes, 636. 
requirements of soil as shown by plant 
analysis, 810. 

residual in fertilized soils, Pa., 717. 
resources of Nebraska, 724. 
sources of Prussia, 816. 
water-soluble, in wood ashes, 804. 

Potassium — 

ammonium nitrate, fertilizing value, 
318. 

chlorid, effect on lime requirements of 
soil, Pa., 723. 

chlorid, effect on nitrate accumulation, 
N.y.Cornell, 818. 

chlorid, effect on seed germination, Va., 
722. 

chlorid, effect on soils, N.Y.Cornell, 817. 
chlorid, separation of magnesium from, 
112 . 

cyanid as source of nitrogen, 216. 
ferricyanid, examination, 9. 
in orthoclase solutions, availability, 
729. 

magnesium sulphate for moor soils, 
516. 

mercuric lodld, germicidal value, 275. 
permanganate, effect on nitrogen de- 
termination, 804. 

salts, effect on Daciylia glomei’ata, 222. 
salts, effect on soil structure, 422. 
salts, fertilizing value, 214. 
salts in sugar beet sirup, 116. 

’* **' salts, value for different crops, 615. 
sulphate, effect on nitrate accumula- 
tion, N.Y.Cornell, 818. 
sulphate, effect on sec*d germ 1 nation, 
^1., 721. 

sulphate, effect on soils, N.Y.Cornell, 
817. 

Potato — 

beetles, parasite of, 255. 
black scurf, effect of soil temperature, 
Wls., 241. 

blackleg, 447, 449, 644. 
blockleg, control, Kans., 242. 
blight, development, 645. 
blight, late, amount of copper for con- 
trol, N.H., 50. 

blight, late, notes, 447, 846 ; N.II., 245. 
blight, late, popular account. Wash., 
344. 

blight, notes, 48, 645. 

Botrytis disease, 447. 

canker, resistance and reversion, 447. 

clamps, decay in, 447, 449. 

collar fungus, 447. 

curly dwarf, studies, Minn., 745. 

diggers, types, 383. 

diseases, 140, 244, 447, 642, 748 ; 
Conn.Rtate, 160; Iowa, 444; Oreg., 
841. 

diseases, control, 61 ; Minn., 244 ; N.J., 
341 ; Ohio, 161. 
diseases, studies, Mont., 341. 


Potato— Continued, 
dry rot, 447. 

Fusarium dry rot, notes, 48. 
hopperburn, relation to leaf hopper, 645. 
leaf curl, 447. 
leaf roll, control, 244. 
leaf roll, effect of mulching, 845. 
leaf roll, studies, 845 ; Minn., 745. 
leafbopper, control, 649 ; Wis., 249. 
leafhopper, life history, 549. 
*leafhopper, notes, Iowa, 462. 
leafhopper, relation to hopperburn, 645. 
leafhopper, studies, N.Y.State, 352. 
mosaic, 150, 163; Me., 449. 
mosaic, studies, 845; Minn., 745. 
phloem necrosis, relation to mosaic 
disease, 845. 
pink rot,’ 447. 

Rhizoctonia disease, Wash., 640. 

ring disease, studies, 153. 

rose rust, notes, 48. 

rust in Costa Rica and Ecuador, 747. 

rust, survey, 749. 

scab, control, 344, 646 ; Wash., 642. 
scab, development as affected by s(»ll 
temperature, 646. 
scab, notes, 447. 
scurf, control, Kans., 242. * 

seed, c<‘rtlfieatlon, 139, 447. 
silver scurf, 447. 
stalk disease, 447. 

starch manufacture, eluanistry ot‘. 808. 
“ tambera ” disease, 345. 
tissue, intake of salts by, 425. 
tubers, bacterial vascular disease, 542. 
tubers, vascular discoloration, 646. 
tuber-worm, notes, 653. 

Vertlcillluin disease, 447. 

violet root rot, 447. 

wart disease, 245, 447, 448, 640. 

wart disease on tomato, U.S.D.A., 154. 

wart, distribution, U.S.D.A., 164. 

wart, eradication, U.S.D.A., 154, 

wart, resistant varieties, U.S.D.A., 154 

wilt, notes, 842. 

wilt, studies, Mont., 341. 

Potatoes — 

as affected by borax, 423 ; Me., 129 
as affected by carbon dioxid, 218, 725. 
as affected by dolomagneslura, 423. 
as affected by guanol, 26. 
as affected by pepto-humic fertilizer, 
420. 

as affected by potash and kalnli:, 515. 
as wheat substitute, U.S.D.A., 761. 
breeding, 140, 632. 

cause of internal brown streak, Calif., 
744. ^ 

composition of tubers,^ skliiS, and 
sprouts, 748. 

cost of production In Colorado, 
U.S.D.A., 789. 
cost of spraying, N.H., 245. 
culture, 447 ; Alaska, 328, 522 ; Minn., 
330, 831. 

culture, directions for boys and girls, 
U.S.D.A.. 880. 
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Potatoes — Continued. 

culture experiments, 486, 527, 632 ; 

Ariz., 528; Utah, 525. 
culture, German Research Institute 
for, 436. 

culture, in United States, 139. 
culture on moor soil, 140. 
damage from various causes, U.S.D.A., 
118. 

degeneration, 845. 

depth of planting tost, Minn., 8^1. 
disease-free, culture, 542. 
drying and distilling, 140. 
effect of deep cultivation, 812. 
effect of wounds on loss of weight, 
N.H., 38. 

effect on blood regeneration, 565, 
effect on following crop, R.T., 33. 
effect on water extract of soil, 719. 
estimating yields, method, 140. 
fertilizer experiments, 128, 217, 317, 
421, 436, 633, 815; Alaska, 623; 
Conn.Storrs, 529; Fla., 035; Ha- 
waii, 30. 

following alfalfa, IT.S.D.A., 33. 
girdling exp<‘riments, 436. 
harvesting, use of machinery in, 383. 
Intjury from AmUllaria mrllea, 842. 
injury from Fusarium spp., 842. 
Insects affecting, 57, 140, 

Internal browning, Oreg,, 840 
irrigation experiment. s, Oreg., 333 
lightning Injury to, U.S.D.A., 121. 
line selection experiments, 38, 
manuring experiments, Knns., 225. 
Mendellan characters, 428. 
parasitism of rhorna on. Mass., 445 
planting, harvesting, and sorting ma- 
chines, 189. 

project study outlines, 596. 
propagation, methods, 140. 
protection from frost, 811. 
rotation experiments, Del., 431 ; 
N.Dak., 624; Oreg., 827; U.SDA., 
732; Utah, 625. 

seed, eelworm-lnfected, treatment, 
U.S.D.A., 449. 

seed Improvement, 38 ; Mont., 336 ; 

N.y.State, 333. 
seed, preparation, 227. 
seed, selection, Mich., 196. 
seed, sprouting tests, 683. 
seed, tests, 533. 
seed, treatment, Kans., 242. 
seeding experiments, Hawaii, 30; 
N.Dak., 524; R.I., 82; U.S.D.A., 
432. 

selection experiments, 633. 
sjflfcing experiments, N.Y.State, 333. 
sprayed, growth and composition. 749 
spraying and dusting, Mich., 144. 
spraying, efficiency factors in, 51. 
spraying experiments, 436, 448 ; Mas.s., 
453; Minn., 245, 331, 745; Mont., 
848; N.J., 841. 
spraying in Netherlands, 845. 


Potatoes — Continued. 

sprouting in gas mixtures, 519. 
storage, Ariz., 529. 
storage and handling, 140. 
stored, rotting, in India, 446, 
use in starch manufacture, 140. 
varieties for Alaska, Alaska, 522. 
varieties immune to wart disease, com- 
position. 449. 
varieties in Germany, 140. 
varieties in Great Britain, 430. 
variety tests, 140, 227, 436, 632, 633 ; 
Alaska, 328, 829, 330, 623, 528; 
Hawaii, 30; Minn., 330; N.Diik., 
624; Oreg., 826; R 1., 31, 32; 

U.S.D.A., 432; Utah, 625. 
vitamin B content, 261. 
yields, N.Dak., 81. 

Poteriostomum, notes, 583. 
l^oultry — 

breeding stock, 796 ; U.S.D.A., 73. 
broodinoss and its inheritance, Mass., 

870. 

canker, control, Hawaii, 83. 

care of, U.S.D.A., 73. 

charcoal from walnut sh<'Us, 117. 

^ cold-storage, treatment and cooking, 
61. 

Oongre.SK, World’s, notes, 491). 
culling, U.S.D.A., 73. 
disease and feeding factor, Wash.. 95 
diseases, 881; U.H.D.A., 83. 
farms in Missouri, profits. 209. 
fattening, Wash., 73. 
feeding, principles of, Mont., 209. _ 
fet*ds, analyses, Mass., 671 , Mich., 5wr*' 
N.H., 671. 

feeds, composition and digestibility, 
Wash , 269. 

feed.s, compo.sltion an(i retail prices. 
Conn State, 176. 

feeds, potential acidity and alkalinity, 
473. • ^ 

feeds, xanthophyll content, 71. 
houses, artificial illumination, N.J., 
269. 

houses, construction, 689. 
houses, plans, 688; U.S.D.A., 87. 
industry, economic position, 572. 
instruction in England and 'Wales, 
506. 

live, market before and after the war, 

871. 

mineral supplements for, Ohio, 175. 
monstrosities, 174. 
nutritional disease, Calif., 782. 
pelvic wing in, 668. 
preparation for exhibition, U.S.D.A., 
473. 

production, project study outlines, 5t)C. 
production, relation of Insects to, 162. 
products, price variations, N.J., 869. 
raising In Porto Rico, 871. 
rations, balancing, Wash., 269. 
records and accounts, N.J„ 675. 
sex characters, seconda^^y, 468. 
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Poultry — Continued. 

tapeworms, notes, ST9. 

(See also Chickens, Ducks, Fowls, 
Hens, etc.) 

Prairie dog, antiscorbutic requirement, 863. 
Precipitates, rate of settling, 807. 
Precipitation — 

altitude relation, U.S.D.A., 716. 
annual, of northern Great Plains, U.S. 
D.A., 141. 

charts of Montana, 209. 
forecasting, U-S.D.A., 715. 
in Canada, 810. 

on forested and unforested soils, 418. 
test for tuberculosis diagnosis, 681. 
(See also Rainfall, Snow, etc.) 

Preissia, plastids and mitochondria in, 

221 . 

Prickly pear. (See Cactus.) 

Prodenia omithogalU, notes, Kans., 249. 
l*rolln studies, 462. 

Propavhyneuronia siphonophorw, parasitism 
by, Va., 756. 

Prophysuon andersoni, studies, Oreg., 158. 
Proso, culture and uses, U.S.D.A., 231. 
Proso for fattening cattle, S.Dak., UC5. 
Prosopis stepaniana, value in wheat and 
barley culture, 232. 

Protea cynaroides* bacterial leaf-.spot dis- 
ease, 644. 

Protein — 

catabolism and fatigue, 868. 
content of wheat, factors affecting, 7Ji5. 
milk, preparation and use, 64. 
of diet, effect on urine, 169. 

I*?uteinH — 

and colloid chemistry, 501. 
ethyl acetate as precipitant, 805. 
from green leaves, 604. 
hydrolysis, 501, 709. 
of mungo bean, 709. 
of ragweed pollen, analyses, 110. 
rate of ^iigestion, 110. 

Proteopteryw oregonana, summary, 753. 
Protochrome, use of term, 170. 

Protozoa in Rothamsted soils, 126. 
Protozoa in soil, estimation, 126. 
Protozoology, textbook, 878. 

Prune — 

dlik'ases, Oreg., 840; Wash,, 53. 
leaf spot, notes, Oreg., 840. 
root borer, control, Oreg., 850. 
tree borer, flat-headed, Oreg., 850. 
Prunes — 

analyses, Calif., 788. 
depth of planting studies, Oreg., 8.35. 
drying, Oreg., 809. 
dusting experiments, Calif., 752. 
fertilizer experiments, Oreg., 836. 
freezing temperature for buds, 740. 
irrigation experiments, Calif., 738. 
pruning experiments, Calif., 788. 
stocks for, 145. 

Pruning wounds, treatment, Oreg., 889. 
PrnnuB stocks, resistance to crown gall, 
Calif., 748. 

Psallus amHguus, notes, 454. 


Pseudomonae — 

oitri, (Bee Citrus canker.) 
jugltmdis, notes, 247. 
proteamaoulanst suggested name, 644. 
radidoola. (See BaoUlua radicicola,) 
tolaasi, suggested name, 644. 
tumefooUms, notes, Conn.State, 149. 
Psilldie, synopsis of family, 760. 

Paylla pyri. (See Pear psylla.) 

Psyllldas, bibliography of, 353. 

Psylfidm, classification, 59. 

Psyllopsia frawini, natural history, 59. 
Puodnia — 

antirrhini, notes, Pa., 746. 
carioUt, heteroecism and specialization, 
589. 

ohryaanthenU, notes, Pa., 746. 
gluniaram, notes, 447, 842, 
granUnia, genetics of resistance to, 50. 
pramlnis, notes, 842. 
graminia triticit notes, 639. 
pittUrHanap survey, 749. 
porri, notes, Conn.State, 150. 
spp., effect on photosynthesis, 518. 
spp., notes, 446. 

Puddings, stomach digestlonv 665. 

Pulp. (See Paper pulp.) 

Pulvinaria iceryi, notes, 159. • 

Pumpkins, pruning experiments, Mont., 337. 
Puncture vine, spread In ('alitorniu, 439. 
Purdue University, notes, 298, 396. 

Purple scale, control, 69. 

Purpura hemorrhagica, relation to epizoo- 
tic contagious catarrh, 76, 688. 

Pyralia farinaia, notes, Kans., 249. 
Pyrausta — 

nuMlalia, in Canada, 249. 
nuhilalia, in America, 651. 
pcnitalis, notes, 352. 

Pyrethrum, insecticidal value, U.S.D.A., 
162. 

Pythlum — 

hutlcri n sp., notes, 150, 446. 
deharyanum, notes, 446 ; Conn.State, 
150. 

graoile, notes, 445. 

hydnosporum, notes, Conn.State, 150. 

Bp., notes, 446, 846. 

Pyrites, oxidation products In peat, 625. 
Quarantine — 

acts In Porto Rico, 836. 
laws and regulations in Japan, 40. 
regulations, Federal, for nursery stock, 
Mo., 638. 

Quince as dwarfing stocks for pears, 42. 
Quinces, culture, Del., 440. 

Quinin, effect on malaria parasite, 759. 
Quinln, effect on nitrogen cqgtent of egg 
albumin, 566. ^ * 

Quinin hydrobromld for nuttalllosis, 83. 
Quinolins, tetramethyl, 504. 

Rabbit feeds, analyses, Mich., 568. 

Rabbit meat, digestibility, 661. 

Rabbits — 

carbohydrate metabolism in, 404. 
Dutch, genetics of, 868. 
feeding, Mont., 369 ; Wash., 573. 
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Kabbita — Continued. 

ovariefi, cyclic cbanges, 408. 
raising, treatise, 869. 

Babies, diagnosis, 876. 

Babies, notes, 186. 

Badlation — 

nocturnal, during calm nights, 017. 
solar, Tariation in, effect, 313. 
Radishes — 

as greenhouse crop, Oreg., 884. 
Bacillus totuUnuB on, 703. * 

culture, Alaska, 582. 
vitamin B content, 261. 

Rafflnosc determination, 805. 

Ragi, breeding experiments, 187. 

Ragi, culture expeiiments, 187. 

Ragi, in Mysore, culture, 231. 

Ragweed pollen proteins, analyses, 110. 
Rahar wilt disease, notes, 445, 440. 
Railroad transportation difficulties, U.S. 
D.A., 884. 

Rain, effect on ozone content of air, 508. 
Ruin gauges, exposure, 209. 

Rain, nitrogen in, 811. 

Ruiiifall— 

deficient, in California, IT S.D.A., 415 
effect on corn yield, U.S.D.A., 118. 
in morthern and middle Europe, 508. 
maps, of United Stales, 209. 

(*Vc« aUo Precipitation.) 

Range management in I*hllippines, 808. 
Range management, studies, 800. 

Range plants, poisonous. (See Plants, 
poisonous, and Bpecifio plants,) 

Rape — 

blossom beetle, biology of, 57, 
breeding experiments, 632. 
culture, 430, 632. 
dust, fertilizing value, 613. 
effect on following crops, R.I., 33. 
hogglng-off tests, U.S.D.A., 772. 
phosphorus requirements, R. I., 31. 
seed, oil extraction from, 430. 
varieties for oil production, 138. 
variety tests, 632. 

Raspberries — 

breeding experiments, 146, 533 ; S.C 
583. 

culture. Wash., 43. 
culture at high altitudes, Colo., 235 
culture experiments, Alaska, 330. 
diseases affecting, Calif., 744. 
fertilizer experiments, Oreg., 835. 
insects affecting. Mo., 754. 
spraying schedule, Mo., 536, 
storage experiments, Calif., 738. 
training and harvesting, Wash., 237. 
varletieg^or Mls 80 uri> Mo.. 636. 
Raspbeffy — 

authracnose, control, 111., 839. 
cane blight, transmission, Kans., 240. 
gray bark disease, control, Minn., 745 
orange rust, notes, 64 ; Conn.State, 
160. 

root-borer, notes, Oreg., 860. 
roots, freezing, N.T.Cornel], 821. 


Raspberry — Continued. 

sawfly, notes, Oreg., 850, 
vines, cause of failure, Calif., 744. 
Rat surveys and rat proofing, 751. 

Rats— — 

albino, development of ovary, 303. 
extermination, 56, 754, 849. 
kangaroo, notes, Arlz., 548. 
reproduction, physiology of, 173. 
toxicity of barium carbonate to, U.S. 
D.A., 248. 

wild, plague-llke organisms in, 183. 
Reagents — 

American-made, examination, 9. 
organic chemical, preparation, 802. 
Reclamation — 

projects, U.S.D.A., 195, 495, 796. 
Service, experimental program, 684. 
Red scale, fumigation, Calif., 751. 

Red dog flour. (See Flour, red dog.) 
Redtop— 

and Bent, grasses, distinguishing, 233. 
effect on following crop, R.I., 33. 
germination as affected by fertilizers, 
Va., 721. 

Refraotometer for testing refined oils, 412. 
Refrigeration, treatise, 487. 

Refrigerator for milk, homemade, 88. 
Relchert-Melssl value as affected by atmos- 
pheric pressure, 412. 

Rennet v. pepsin In cheese making, 274. 
Reproduction in the rat, physiology of, 173. 
Research, agricultural. (See Agricultural 
research.) 

Resins, analysis, 806. 

Resins from Philippines, 040. 

Resorcinol, production, 310. 

Respiration — 

chamber for large animals, 5 ; 

N.H., 08. ^ 

of leaves, variation with age, 824 
Respiratory quotient, in polyneuritis, 172. 
Rhabdop terns pioipes on applets 854. 
ItMgoletis pomonella. (See Apple mag- 
got.) 

Rhizoctonia violacca, notes, 447. 
Rhizoglyphus hyncinihi, studies, Conn .State, 
857. 

Rhode Island Station, reports, 95. 

Rhubarb, ArmiUaria mcUva In, 49. % 

Rhubarb culture, 790. 

Rhubarb seedlings, stuilies, Ihi., 740. 
Rhynchites bioolor, notes, 852. 

Rhynchites oonicus, notes, 760. 
RJiynchosporium secalia, notes, 689. 
Ithynchota, key, 461. 

Ribes, blister rust ou, Conn.State, 160. 
Ribes, eradication, 54, 347. 

(See also Currants and Gooseberries.) 
Rice — 

acreage and planting time, P.R., 433. 
and its by-products, utilization, 831. 
as affected by salt in irrigation water. 
La., 38. 

as wheat substitute, U.S.D.A., 701. 
bran, analyses, 267. 
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Bice — Continued. 

bran yltamin^ extraction metbods, 
171. 

breeding experimentB, 137. 436. 638. 
chlorosis. 248. 

cost of production, La., 385. 
culture experiments, 137, 436, 627, 

632, 633, 788 ; P.R., 231, 
culture in California, U.S.D.A., 629. 
culture in India, 636. 

culture in Rhodesia, 486. 
culture, modern methods, 436. 
damage from various causes, U.8.D.A., 
118. 

diseases, La., 334. 

diseases and pests, 436. 

effect on blood regeneration, 665. 

fertilizer experiments, 137, 436, 632. 

633, 733; La., 334. 

fields, relation to mosquitoes, 768. 
dealing, culture in Cochin China, 686. 
Indian, trade In, 831. 
insects affecting, 250; La., 334. 
irrigation experiments, 136 ; Calif., 
282, 731 ; P.E.. 231. 
leafhoppers, life history and habits, 58. 
meal, analyses, 267. 
meal, feeding experiments, 267. 
milled, grades. U.S.D.A., 30. 
polish, analyses, 267. 
polish, effect on butter fat, 573. 
production in the British Empire, 881. 
rotation experiments, 632 ; La., 334. 
selection experiments, 633. 
soils, effect of phosphates with green 
manure, 129. 

starch, raw, digestibility, 869. 
swarming caterpillar, life history and 
control, 353. 
ufi^ disease, 445. 
varieties in India, 636. 
varletj 5 tests, 136, 187, 430, 682, 63.3, 
738 ; P.R., 231. 
water weevil, notes, La., 334. 
weed pests, eradication, La., 384. 
weevil affecting stored corn, 700. 
weevil, notes, Ala. Col., 751. 
weevil, studies, 659. 

•^11(1, popular account, 231, 
yields as affected by nitrogenous salts, 
830. 

Ricinus. (8ec Castor beans.) 

Rickets, notes, 361. 

Rinderpest in Belgium, control, 680, 

River measurement. (See Stream flow 
measurement. ) 

Rivers, self-purification, 186. 

Road — 

aggregates, proportioning with pit run 
gravel, 483. 

conditions in Great Britain, U.S.D.A., 
189. 

contracts, modification, tJ.S.D.A., 884. 
maintenance, organization, U.S.D.A., 
884. 

material, abrasion test, IJ.S.D.A., 85. 


Road — Continued. 

materials along St. Lawrence River, 

686 . 

materials of Mississippi, 685. 
materials of Nebraska, 685. 
transportation, excess lift, 686. 

Roads — 

administration — 

in Arkansas, 884. 
in Canada, U.S.D.A., 382. 

' in Prance, U.S.D.A., 84. 

in Great Britain. U.S.D.A., 189. 
in Missouri, 884. 
in North Carolina, 484. 
in West Virginia, 784. 
in Wisconsin, U.S.D.A., 189. 
and loads, 284. 

Belgian, traffic report, U.S.D.A., 686. 
construction — 

and inspection in Iowa, 379. 
estimates, U.S.D.A., 884. 
experimental, tests, 85. 
in Illinois, U.S.D.A., 189. 
treatise, 284, 784. 

curves, laying out, U.S.D.A., 484, 586, 

686 . 

educational conference on, U.S.l) A., 
189. 

for heavy trucks, design. U.S.D.A , 
884. 

grade design and location, eff(*ct on 
motor operation costs, 86, 784 
improving in Maryland. U.S.D.A., 382. 
load limitations, U.S.D.A., 884. 
maintenance in England, U.S.D.A., 
189. 

papers on, 84, 180, 382, 686, 785, 884. 
Slate, in 1920, U.S.D.A., 884. 

State, mileage mid expenditures, U.S. 
D.A., 382. 

subgiades and foundations, U.S.D.A., 
884. 

widening and supcrelevating curves, 
882. 

(See aUo Pavements.) 

Rock for road building. (See Road mate- 
rials.) 

Rock phosphate. (See Phosphate.) 
Rodents. (See Mice and Rats.) 

Root crops — 

breeding experiments, 632. 
culture experiments, 632 ; Greg., 826. 
culture Id Cyprus, 137. 
fertilizer experiments, 632. 
rotation experiments, Oreg., 826. 
seed identification, 148. 
variety tests, 682 ; Mont., 381 ; Oreg.. 
826. ^ 

(See also special crops.) 

Root nodules. (See Nodule bacteria.) 
Roots— 

development as affected by carbon 
dioxid, 729. 

ecological relations of, 220. 
of fruit trees, resistance to freezing, 
N.Y.Comell, 820. 
studies, 820. 
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Rose — 

beads, making, 46. 

beetle, red, notes, 852. 

black spot, notes, 750. 

bugs, notes, N.J., 840. 

canker, notes, 750. 

chafer poisoning In chickens, 870. 

leaf spot, notes, 750. 

leafhopper, notes, 663. 

perfume production, 46. 

powdery mildew, notes, 760. ^ 

red rust, notes, 760. 

Roselle, natural crosses of, 420. 

HoBellinia sp., notes, 445. 

Roses — 

attar of. making, 46. 
culture, 837. 
culture from seed, 46. 
culture in muck soil, 719. 
for Mississippi, 147. 
fungus diseases, 750. 
hardy, for Alaska, Alaska, 330. 
treatise, 45. 

Rotation — 

fertilizer experiments, Del , 431 *, Minn., 
321 ; R I., 32 ; U.S.D.A., 83, 127. 
of crops, Mont, 331 ; N.lJak., 88. 
of « crops, manuring experiments, 
N.Dak., 612. 

Roughages for pregnant ewes, Ariz., 671. 
Roup, Immunity, relation to diet, Kans., 
281. 

Roup, jujpular summary, N.J., 378. 
Rubber- 

black stripe, treatment, 701. 
black thread, notes, 445. 
brown bast, control, 54, 751. 
brown bast, r(*slstant strain, 638. 
culture In Indo thiiia, papers on, 149. 
diseases and control, 49. 

Insects affecting, 67. 
latex, coagulation, 149. 
latex, development, 443. 
latex, reaction, 444. 
moldy rot, notes, 761. 
planting methods, 47. 
pollination experiments, 443. 
production in lOast Africa, 694. 
propagation, vegetative, 443. 
tapping experiments, 47. 
tires, coefficient of friction, 284. 
Run-off on forested and unforested soils, 
418. 

Rural — 

church, war’s challenge to, 791. 
communities, regulations in Ontario, 
192. 

communl^ buildings, plans, U.S.D.A., 

i88. 

Community Conference, Cornell Farm- 
ers’ Week, 791. 

community, social responsibilities, 791. 
cottages of various types, 689. 
cottages, remodeling In England, 689. 
credit. {Bee Agricultural credit.) 
districts, community plays, 192. 
economics, studies, Calif., 787. 


Rural — Continued. 

education In Wales,. 596. 
health, war’s cbnllenge to, 791. 
labor. {Bee Agricultural labor.) 
life and Christianity, outline, 192, 
New York, Juvenile delinquency In, 791. 
pavements, types, U.S.D.A., 884. 
sanitation, popular account, 87, 88. 
schools. {Bee Schools, rural.) 
situation in South, needs, 892. 
social life and recreation, 892. 
social survey of I^one Tree Township, 
Iowa, 292. 

sociology, readings in, 791. 

V. urban drafted men, defects In, 490. 
{Bee also Community and Country.) 
Rust mile control, 858. 

Rust resistance, genetics of, 50. 

Rusts, effect on photosynthesis, 618. 

Ru.sts. {Bee also Cereal, Wheat, etc.) 

Rusty leaf mite, control, Oreg, 850. 
Rutabagas. (Bee Swedes.) 

Rutgers College, notes, 299. 

Rye — 

and wheat hybrids, production. 730. 
as bay crop, Alaska, 328, 329. 
as wheat substitute, IJ.S.D.A., 761. 
bran, effect of flour extraction, 867. 
breeding experiments, Alaska, 327, 
329, 621. 

ergot, notes, 48 ; WIs., 241. 
fertilizer experiments, 421, 815 
for fattening pigs, preparing, Del. 3G6. 
fungi affecting, Minn., 745. 

Fusarium blight, notes, 243 
germination as affected by fertllizff^, 
Vtt., 721. 

green manuring experiments, N.J., 321. 
hay, feeding value, Calif., 776. 
rielmiuthosporium disease, Mign., 244, 
745. 

manure utilization, as affected by lime 
of liming, 216. • 

middlings, analyses, Mass., 671. 
middlings, composition and retail 
prices, Conn.State, 170. 
nitrogen application, time of, Calif., 
724. 

origin and early habitat, 736. 
seeding experiments, MItm., 331^ 782 ; 
Grog., 820. 

State standards, Mont., 143. 
time for planting, Mich., 196. 
varieties, WIs., 226. 
variety tests, Alaska, 329, 521, 623 ; 
Aria., 624; Minn., 330, 732; N.Dak., 
524 ; Vu., 732. 
yields. Wash., 225. 

Sacebarimeters, testing, 13 
Saccharin — 

analysis, 806. 
detection, 806 

effect on catalase of blood, 462. 
in food, effects, N.Dak., 860. 
products, analysis, official method, 9. 

Sal root rot, notes, 445. 

Sal seedlings, dying back, note, 645, 
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Salai, tapping experiments, 688. 

Salia pentandra, uae as fiber plants, 485. 
Salmon, bacterial decomposition, 62, 566. 
Balmonberrj raapberry hybrid, Alaska, 836. 
Salt- 

balance, for plants, N.J., 824. 
effect on SaciUim botuHnus, 559. 
effect on trlchlnee, U.S.D.A., 80. 
in water, effect on rice, La., 38. 
lands, formation in India, 509. 
petrography in potash mining, 322. 
requirements of plants, plan for re- 
search on, 130. 

value in corn silage, Mich., 175. 
Salton Sea water, analyses, Ariz., 513. 
Saltpeter. (See Potassium nitrate.) 

Salts — 

effect on catalase production, 63. 
Intake and translocation by plants, 
425. 

rate of absorption by plants, 42.5. 

Sun Jos6 scale, control, Mo., 856 ; Tex., 760. 
San Jos4 scale, winterkilling, 654. 

Sand hills, forests In, 46. 

Sand, shining, stopped with oil, U.S.D.A., 
189. 

Sandal spike disease — 
cause, 545, 546. 
papers on, 160, 157, 
studies, 842. 

Sandstone, obolus, fertilizing value, 421. 
Sandy soils, evaporation, studies, 210. 
Sanitation, rural. (Sec Rural sanitation ) 
Sanninoidea ewitiosa, (See Peach borer.) 
Sanninoidea opalescenHj notes, Oreg., 850 
*'*^*"^’i!ft?iitouln, ascaricldal value, 186. 

Saperda calcarata, control, U.S.D.A., 356 
Saperda oretata, studies, U.S.D.A., 166. 
Saponlns, effect on surface tension of 
watei^ aud hemolytic power, G79. 

Sapote, culture, Ariz,, 632. 

Sarcoopetis trnella, studies, 184. 
Saroophaga stermdonHSj notes, 540, 
Sarcosporldia — 

in muscles of sheep and horse, 79. 
relation to lamziekte, 70. 

Sardines, canning, U.S.D.A., 556. 

Satin moth, occurrence, 260, 252. 
Satsuraangea, citrus hybrids, 44. 

Sauced* Chinese fish, preparation, 859. 
Sauerkraut, preparation, U.S.D.A., 667. 
Sausage, curing and smoking, effect on trl- 
chinifi, U.S.D.A., 80. 

Sawdust, insulating value, 688. 

Sawflies, Harris collection, 366, 

Sawfly, web-spInnlng, control, S.Dak., 565. 
662.* 

Scabies, sarcoptic, In man and animal, 376 
(See also Mange.) 

Scattthue n.sp., parasitism by, 356. 
Schiffomis Bonaparte, notes on name, 348. 
Schissophyllum commune on timber, 751. 
Schizophyllum sp., notes, 48. 

Schmnobius inoertellus, on rice, 250. 
School — 

attendance v, farm labor, 892. 


School — Continued. 

gardening in New Hampshire, 897. 

(Sec also Gardening.) 
lunches, organization, 597. 
of Forestry, Yale, progress, 896. 
Schools — 

agricultural. (See Agricultural 
schools.) 

consolidated rural, and motor trans- 
portation, 897. 

^ home economics, instruction in, 098. 
part-time, organization, 391. 
public, In Virginia, survey, 296. 
rurol, hot lunches in, 393. 
rural, lessons in rope and wood, 94. 
rural, nature study for, 391. 
rural, reorganization in Germany, 695. 
rural, sociology and economics in, 897. 
vocational. (See Vocational schools.) 
Science, children’s interest in, 698. 

Science for children, tr(»ati8c, 494. 
sclerospora spontanea n..sp., descriptlou 
843. 

SoleroHnia — 

oinerca, notes, Calif., 648 ; Minn., 746. 
cinerea, pectin relations, 826. 
liheitiana, notes, Mass., 445. 
minor n.sp., description, 643. • 
schrotiorum, notes, 447. 
spp., notes, 48, 846. 
trifoliorum, ivoles, 734. 

>svleroHum rolfsti, notes, Hawaii, 47, 
Scolyius ratseburgi, notes, 250. 

Scolyius rugulosus. (See Shot -bole borer.) 
Scopolamln, source, 827. 

Scotothorus Obcrholstr, notes on name, 
348. 

Scrubbing floors, energy expenditure, 66. 
Scurvy — 

aud prophylaxi.s in British Navy, 361. 
in North Russia, etiology, 262. 
in pigs, notes, 766. 
notes, 361. 

review of literature, 63, 862. 
studies, 460. 

(See also Vitamin C.) 

Scutelleroldea of Iowa, 352. 

Seal meat, digestibility, 661. 

Secretin, relation to vitamin, 766. 

Seed- 

analysts, responsibility, 233. 
germination tests, device, 233. 

Growers’ Association in Canada, 531. 
Growers’ Association, relation to Idaho 
agriculture, 143. 

Identification, 148. 

Importation Act, operation, 238. 
Industry, square dealing ^n, 143. 
inspection, Me., 439. ^ 

inspection and certification, 032. 
inspection In Scotland, 143. 
law, N.Y.State, 489. 
law, new. for Utah. 148. 
laws of United States, 282. 
legislation and regulation, 282. 
situation in Idaho, 143. 
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Seed— Continued. 

standardization and certification, 23fi. 
testing, 232 ; N.Y.State, 439. 
treatment, 221 ; Oreg., 841. 
treatment, electrical, 137, 2S2, 619. 
treatment, Injury from, 640. 
treatment with Uspulun, 243. 

Seed-corn maggot, control, N.J., 360. 

Seeds — 

after-rlpenlng, temperatures, 283. ^ 
analysis, 412. 
delayed germination, 133. 
effect of physiological condition on 
growth and yield, 828. 
effect of temperature on soaking, 828. 
germination as affected by fertillzerH, 
Va., 721. 

germination capacity and tendency, 
821. 

good, importance, Ohio, 739. 
lalwillng ))y seed.smen, 233. 
longevity, Ohio, 736. 
moisture intake as affected by tem- 
perature, 728. 
oil. (iSce Oil seeds.) 
paper packet, 233 
pec^tln content. 111. 
standards for, 413. 

sulfonated, substitute for sulfonated 
castor oil, 206. 

toxic effect of gases on, IT H D A., 65. 
unfree water In, occur reru'c, 728. 
viability, ivlatlon to heat, 233. 
weed. Weed seeds.) 

SelagineUa Icrauftsiana, cellular elements 
In, 822. 

Self feeder for dairy calves, 271. 

(See also Pigs.) 

Septic tanks, purification in, 187. 
Septicemia, hemorrhagic, 679. 

Septicemia, hemorrhagic, valiK’ of \accine 
or bacterin for, 580. 

Septoria lycopcrsici on tomatoes, 49. 
Sepioria sp., notes, 48; Conn. State, 160. 
Septoria of wheat, studl<»s, 639. 

Sericulture. (See Silkworm.) 

Serum- 

physiology, international catalogue, 

668 . 

production, use of centrifuge for, 878. 
treatment of epizootic lymphangitin, 
579, 

vaccination for foot-and-mouth di.s- 
ease, 779. 

Serums, technique, treatise, 475. 

Service men — 

agricnltiiggl training. 390. 
laiHf settlement for, 289. 788. 
rehabilitation, 794. 

Sesame, variety tests, 738. 

Sesame, culture experiments, 733 
Sesame, fertilizer experiments, 733. 
Settlers. (See Land settlement.) 

Sewage — 

disposal on the farm, 87, 88, 383, 589, 

888 . 


Sewage — Conti nued . 

disposal, subsurface, 689. 
examination, standard methods, 805. 
filters, treatment and use, N.J., 321. 
irrigation plant in Florida, 284. 
irrigation plant in G<3rmany, 381. 
nitrogen in, 216. 
purification experiments, 420. 
purification process, studies, 187, 
rates of oxidation, comparisons, 186. 
siphons, design and principles, 580. 
sludge, fertilizing value, 24, 725. 
Sewer pipe, supporting strength, 83. 

Sewing, energy expenditure during, 80. 

Sex characters, secondary, 488, 865. 

Sex inheritance In plants, 218, 219, 220. 
Sex Intergradation in plants, 219, 220. 
Shafts, stresses, analysis, 484. 

Shavings, insulating value, 688. 

Sheep — 

as affected by arsenic, 77. 
blow fly prevention, 854. 
breeding and feeding, 571. 
breeding, decline in England, 671 
breeding experiments, 177, 889 ; Pa , 
72, 770. 

breeding for fine wool, 808. 
breeding In Australia and New Zea- 
land, treatise, 268. 
brwdlng in Germany, 72, 809. 
breeding, problems, 889. 

British breeds, 364. 

cycles of production, N.J., 364. 

dipping, risk from carbolic dips, 377. 

diseases, summary, U.S.D.A , 880. ^ 

diseases, treatise, 682. 

dried yeast for, 807. 

Egyptian clover for, 667. 

fec'ding experiments, Ind., 385 ; U.S. 

D.A., 177. • 

gid parasite affecting, 184. 
hair structure, 467. ^ 

in Tunis, 267. 

Inhorltaace of Nxly characters, N.II , 
71. 

judging, 494. 

judging of fleeces and wool, 869. 
length of life, 866. 
mineral supplements for, Ohio, 1J6. 
palatabillty of pasture plants for, 670. 
parasites and diseases, U.S.D.A,, 682. 
pasturing experiments, U.S.D.A., 770. 
poisoning by coffee bean, 678. 
poisoning by milkweed, Nev,, 876. 
poisoning by yerba manza, 180. 

(See also Plants, poisonoip?, and 
specific plants,) 

pox and anthrax, vaccination, 582. 
project study outlines, 696. 
raising for wool in Africa, ,386. 
raising In Germany, 72. 
raising on temporary pastures, U.S. 
D.A., 869. 

sarcosporldial cysts in, 79. 
scab, notes, 180. 

slaughtering, directions, U.S.D.A., 471. 
tansy as bee forage, Calif., 781. 
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Sheep — Continued. 

wild and domestic, 860. 

wool quail ty* factors affecting, 860. 

{See aleo Ewes and Iismbs.) 

Sheepskins, trade In India, 573. 

Shoddy, fertilizing value, 613. 

Shoq plant, value In wheat and barley cul- 
ture, 232. 

Shorca rohueta. (See Sal.) 

Shorts, analyses, 267. 

Shorts and red dog, analyses, Mass., 671. 
Shorts with screenings, analyses, Mich., 
668 . 

Shot -hole borer, affecting tea, 851, 855. 
Shot-hole borer, notes, Oreg., 860. 

Shrub planting, notes, Minn., 336. 

Shrubs for Alaska, Alaska, 330. 

Shrubs of Europe, guide, 238. 

Shrubs of Mexico, list, 40. 

Shrubs, ornamental for Missouri, 46. 

Silage — 

beet-top, analyses, 768. 
cane, feeding value, Kans., 760. 
corn, analyses, Arlz., 568 ; Pa., 769 ; 
Wash., 471. 

corn, as affected by silo material, 568. 
corn, cost of production, N.Dak., 190. 
corn, feeding value, Kans., 769 ; Pa„ 
769. 

corn, for fattening «ittl<', S.Dak., 365. 
corn stover, Investigations, 768. 
corn V. sunflower, W.Va., 869. 
crops, culture experiments, 632. 
darso, analyses, Arlz., 668. 

^ feterita, analyses, Arlz., 568. 
for summer feeding, Mich., 195. 
from sorghum and hegari, analyses, 
Arlz,, 568. 

Inoculation, 175 ; Mich., 175. 
investigations, Oreg., 866, 
production, bacteriology of, Wis., 206. 
sorghum, analyse.s, Arlz., 568. 
sunfloftrer, for dairy cows, 370. 
sunflower v. corn, W.Va., 369. 
utilization by cattle, Kans., 760. 

Silk, growth and properties, 393. 

Silkworm — 

diseases, 353. 
epg.s, segmentation, 766. 
n*etamorphosis of salivary glands, 69. 
Silos — 

capacity, estimaling, Mich., 588. 
concrete and stave, effect on silage, 
568. 

concrete stave, tests, 689. 

SimuUdm, studies, 759. 

Sipha 'fiavat notes, 169. 

Siphona genUmlatat life history, 354. 

Sirup manufacture — 

clarifying sugar-cane juices for, U.S. 
D.A., 206. 

from sorghum, Improved methods, WIs., 
225. 

In Philippines, 807. 

Sisal-- 

culture in Philippines, U.S.D.A., 528. 
stump, analyses, Hawaii, 71. 


Sitophilus linearis, studies, 667. 

SitopMVaa oryza, studies, 669. 

Bitotroga oearealella. (See Angoumols 
grain-moth.) 

Slag. {See Phosphatic slag.) 

Skim milk — 

as milk substitute for calves, 776. 
corrected, for pigs, 673. 
effect on blood regeneration, 666. 
feeding value. Pa., 770. 

' for pigs, Wis., 268. 
supplement for calf feeding, 370. 

Skins and hides, trade in India, 678. 
Slaughterhouse refuse, value, 725. 

Sludge, nitrlflcation experiments, 24. 

{See also Sewage.) 

Sludges r. sodium nitrate as fertilizers, 24. 
Slugs, studies, Oreg., 168. 

Small holdings. {See Land settlement.) 
Smoke, effect on plant growth, 430. 

Smoke, effect on soils, 609. 

Smoke injury from coke ovens, 825. 

Smoko products, effect on plants, 826. 
Smudging, value In frost protection, U.S. 

D.A., 119. 

Smut control, 343. 

Smuts. {See aUo Barley smut, Corn smut, 
eto.) • 

Snails, African, in Ceylon, 761. 

Snails, fresh-water, destnictlon, 582. 
Snapdragon rust, notes, Pa., 740. 

Snow — 

layer measurements in Calif., U.S. 
D.A., 416. 

removal work, plans, U.S.D.A., 586. 
survey, apparatus and methods, 314. 
Society of American Bacteriologists, new 
chart for, 730. 

Sociology, place In agricultural colleges, 

689. 

Sodium — 

chaulmoograte, therapeutic value in 
tuberculosis treatment, Calif., 780. 
chlorid, determination in urine, 806. 
chlorid, effect on growth of Bndothid 
par<i8itica, 620. 

chlorid, separation of magnesium 
from, 112. 

{See also Salt.) 

compounds, production In 1919, 513. 
cyanid as soil insecticide, 852. 
fluorid, insecticidal value, U.S.D.A., 
162. 

nitrate, availability as affected by 
soils, N.J., 322. 

nitrate, effect of time of application, 
319. 

nitrate, effect on lime ^qulrements of 
soil. Pa., 728. 

nitrate, effect on rice yields^ 881. 
nitrate, effect on seed germination, Va., 
722. 

nitrate, fertilizing value, 217, 818, 
816; Ala.Col., 722; Oreg., 885. 
nitrate, production in 1910, 618. 
nitrate v. sludges as fertilizers, 2i. 
salts, effect on soil structure, 422. 
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Sodium — Con tlnuod. 

silicate for grape pruning wounds, 
S.C., 632. 

Soil- 

acidity — 

aluminum as factor, 126. 
and vegetation, correlation, 419. 
as affected by dicalciura silicate, 
24. 

determination in the field, 418. 
forms, 818. ^ 

of Ericaceffi, 419. 
relation to plant distribution, 19. 
studies, N.J., 316. 

(See <Ufto Idme, Limestone, and 
Liming.) 

alkalinity, determination in field, 418. 
analysis, methods, 203. 
analysis, official method, 9. 
analysis, value, 17, 608; Ohio, 123. 
bacteria — 

as affected by acidity, 430. 
as affected by arsenic, Mont., 341. 
effect of moi.sture on activity, 315 
classification, treatise, 417. 
colloids, treatise, 210. 
conditions, effect on citrus fumigation 
d^imagp, U.S.D.A., 251. 
cultivation, pulverizing machine for, 
587. 

dryness, effect on plants, 631. 
erosion, prevention, 316; Mich., 816. 
extract, effect of crops on, 719. 
fertility- 

effect on wheat smut, 539. 
experiments, Minn., 321 ; N.Dak., 
511 ; S.Dak., 626. 
maintenance, Ky., 511; Midi. 
815. 

program for Arkansas, 321 
.studies, 321 ; Del., 420 ; N.Y.State. 
320; Oreg., 710, 815; TT.S.D.A , 
127. 

formation, treatise, 417. 
grubs, control, V.I., 366. 

Improvement in Switzerland, 380. 
insecticides, tests, 852. 

Investigation work in America, 123. 
management, 610. 

management, experiments, Minn., 321. 
management in Arkansas, 720. 
management, principles, 697. 
moisture — 

action in tiled prairie land, Ala. 
Col., 882. 

as affected by forest areas, U S 
D.A., 716. 
capillarity, 18. 

^onsl^ts, relation to capillary 
potential, 316. 
determination, 802. 
effect on bacteria, 315. 
initial, effect on movement, 19 
relation to bunt Infection of 
wheat, 530. 

relation to cabbage yellows, 643. 
permeability, factors affecting, 418. 


Soil — Continued . 

phosphorus, determination, 803. 
pressure cell, apparatus for measur- 
ing, U.S.D.A., 189. 

productivity, Increasing in Germany, 

22 . 

reaction and phosphoric acid assimila- 
tion, 722. 

samples for analysis, shaking, 18. 
science, lessons, 194. 
solubles as affected by fertilizers and 
plant growth, N.Y. State, 320. 
solution, concentration around soil 
particles, 812. 

solution, relation to soil extract, 621. 
solutions, studies, 19. 
sterilization, U.S.D.A., 164. 
survey in — 

Alabama, Fayette Co., U.S.D.A., 

210 . 

Alabama, St. Oair Co., U.S.D A., 

211 , 

Arizona, Glia Valley area, IT.S. 
D.A., 316. 

California, Willits area, U.S D.A., 
718. 

Georgia, Ix)wndes Co., U.S.D. A., 

211 . 

Georgia, Madison Co., U.SD..\.. 
812. 

Georgia, Pierce Co., D.S.D.A., 

211 . 

Idaho, Nez Perce and Lewis Cos., 
U.S.D.A., 211. 

Iowa, Wayne Co., U.S.D.A., 18. 
Mississippi, Pearl River Co., Ul^. 
D.A., 619. 

Missouri, Lincoln Co., U.S.D.A., 
417. 

Nebraska, Chej'enne Co., t^S.D.A., 
123. 

New .Ter.sey, Belvidere area, U S. 

D.A., 18. • 

New Jersey, Millville area, U.S. “ 
D.A., 718. 

New York, Chenango Co., IT.S. 
D.A., 211. 

North Carolina, Bertie. Co., U.S. 
D.A., 212. 

Ohio, Sandusky Co., TJ.S.D.A^ 316. 
West Virginia, Braxton and Clay 
Cos., U.S.D.A., 317. 

Wisconsin, Rock Co., U.S.D. A., 

619. 

Survey Workers, American Assoda- 
tlOD of, 300. 

teaching, elementary, 697. • 

temperature — 

as affected by weather, 617. 
degree of cooling without freezing, 

620. 

relation to cabbage yellows, 643. 
relation to potato scab, 646. 
water. {Ffee Soil moisture.) 

Solis- 

absorbing power for manganese, 21. 
acid, fertilizer experiments, 819. 
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Solis — Continued, 

adjacent Tariatlon of composition, 21S. 
alkali, (See Alkali.) 
ammonlacal-nltrate» analysis, 202. 
ammonlfication. (See Ammonidca' 
tlon.) 

and crops, exercises in, 697. 
and farm crops, course of study, 696. 
as affected by potash, N.Y.Cornell, 
817. 

at Botbamsted, protozoa in, 126. 
calcium determination In, 19. 
capillary water movement, U.S.D.A., 
189. 

carbon dloxld determination in, 203. 
chemical equilibrium in, 812. 
conservation, Kans., 213. 
deep cultivation, 812. 
effect of freezing, 612. 
effect of raw sulphur on, Mich., 129. 
effect of season and crop growth, 620. 
electrical conductivity of, 17. 
fertilized, potash In, Pa., 717. 
fertilizer in, penetration of, Calif., 722 
fertilizer requirements, Ky., 610. 
fertilizer requirements as shown by 
plant analysis, 816. 
flocculation, 608. 

formation of soluble substances In, 124 
frost penetration In, 618. 
glacial drift, of Scotland, 128, 
infested by wlreworms, S.C„ 59. 
lime requirement, Pa., 722. 
limed, oxidizing power, 19. 
marsh. (See Marsh soils.) 
moor. (See Peat and Moor.) 
mountain, of North Carolina, fertilizer 
requirements, 127. 
muck. (See Muck soils ) 
mjp’robacterla In, studies, 622. 
nitrate determination in, 611. 
nitrogen content. (See Ammoniflea- 
tlofr, Nitrlflcatlon, Nitrogen, etc.) 
of Arkansas, fertilization, 720. 
of Barbados, origin, 610. 
of Egypt, bacteriological activity, 813 
of French Antilles, analyses, 620. 
of Illinois, fertilizer requirements. III., 
720. 

l^oulsiana, analyses, La., 619. 
of Nebraska, 619, 692. 
of Oregon, studies, Oreg., 719. 
of Pennsylvania, lime requirement. 
Pa., 20. 

of Porto Bico, ammonlflcation and 
^ nitrification, 814. 

organic matter in. (See Organic 
matter.) 

peat. (See Peat.) 

phosphoric acid requirements shown 
by plant analysis, 816. 
podsol, of Sweden, 212. 
red, in Mediterranean region, 18. 
red, origin and properties, 212. 
sampling, Ariz., 508. 
sampling methods, Pa., T17. 


Soils — Continued. 

sandy, fall i;. spring plowing, N.Dak., 
125. 

sheraqul, of Egypt, 124. 
smoke injury In, 609. 
specific gravity determination, 801, 
stored, retention of vitality by algro 
in, 621. 

structure as affected by potassium 
and sodium salts, 422. 

' titanium determination in, 210. 
unllmed, oxidizing power, 19. 
ventilation, 620. 

volcanic ash, fertilizer experiments, 
Alaska, 518. 

Solanum — 

earoUnense, control, Pa., 737. 
tuberosum, cytologlcal studies, 728. 
fiolar radiation. (Sec Radiation.) 

Solar variations, effect on climate, U.S.B.A , 
415. 

Soldiers. (See Service men.) 

Solutions, nutrient. (See Nutrient.) 
Sorghum — 

os forage crop, Calif., 731. 
breeding experiments, Kans., 224. 
cnlluro, Ariz., 523 ; Hawaii, 30. 
culture and uses, U.S.D.A., 436. 
culture experiments, Va., 732. 
culture for sirup, Wis., 226. 
culture in Cyprus, 137. 
diseases and pests, U.S.D.A., 430. 
grain, culture, U.S.D.A., 89. 
mill refuse, digestibility, 867. 
silage, feeding value, Tex., 868. 
sirup manufacture, 807; Ohio, 117. 
yields, U.S.D.A., 228. 

(Bee also Kafir, Milo, etc.) 

South Carolina Station, report, 608. 
South Dakota College, notes, 98. 

South Dakota Station, report, 698. 

Sows, brood, corn v. barley for, U.S.D.A., 
771. 

Sows, brood, cost of wintering, Del., 306. 
Sows, mnintc*nancc and reproduction on 
grain diet, 68. 

Soy bean — 

bacterial blight, Wls., 241. 
blight, notes, 48. 
blight, resistant varieties, 846. 
hay as affected by lime, R.I., 335. 
hay for pregnant ewes, Iowa, 471. 
meal, feeding value, Del., 867. 
nodule bacteria, longevity, Wis., 227. 
oil, Identifl'^ation, 806. 

Soy beans — 

and corn as silage croj^^E.I., 33, 835. 
as affected by sodium nlti\^le, R.I., 
886 . 

as hay crop, R.I., 886. 
culture experiments, Ariz., 623 ; Oreg., 
826; P.B., 483. 
culture in Cuba, 140. 
farm practices with, 831. 
fertilizer experiments, Del., 431. 
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Soy boano—Contlnned. 

^crmitiation as affected by fertilizers, 
Va., 721. 

germination tests, 140. 
harvesting methods, Wis., 227. 
potassium and phosphorus utilization, 
R.I., 835. 

rotation experiments, Del., 481. 
varieties, R.I., 836. 
varieties for oil production, 138. 
variety tests, Iowa, 432 ; Minn.,/330, 
732; P.R., 483; R.I., 31, 32; Va., 
732; Wis., 226. 

Spanish dagger, analyses, Arlz., 668. 
Spasmophilia and vitamins, 63. 

Spelt Pusarlum blight, notes, 243, 
Spermatogenesis in Blasla, 427. 
Spermatozoa, excess in uterus, absorption, 
668 . 

SpJiwrella citri, notes, 40. 

Sphmrtlla laricina, notes, 347. 

S^phwronema fltnhriatum, description, 761. 
flpfiasrotheca humnli, notes, 151, 644. ' 
Hphoirotheca mors-urae, notes, 846 ; Oreg , 
889. 

Hphitrotheoa pannosa, notes, 750. 

Sphagnum moss, source of energy for Azo* 
tobactcr, 814. 

Spherorae in plant cells, 822. 

Spices, analysis, official method, 9. 

Spiders, food, quantitative studies, 356. 
Spinach — 

as affected by carbon dioxid, 218. 
as greenhouse crop, Oreg., 834. 
culture. Alaska, 682. 
culture experiments, Ariz , 532. 
damping off, Conn.State, 150. 

(‘ffect on following crop, R.I., 38. 
fertilizer experiments, R.I., 21. 
lime requirement tests, R.I., 32. 
long distance shipments, U.S.D.A., 8.‘»6 
mildew, life history and control, «J4G. 
mosaic disease, characterized by nitro- 
gen comstlluents, 346. 
variety tests, Ariz., 632. 

Spirometer for calibrating gas meters, 202 
Spleen, eflex*t on respiratory metabolism, 
264. 

Splenitis In a duck, 881. 

Spodoptera mauritia, life history and con 
trol, 363. 

f^pondylooladium atrotHrens, notes, 447 
^ipongoapora suhterrancOj notes, 447, 
Sporonema oayyoocoi on cranberry, Mass., 
848. 

Spray — 

formulas for potatoes, 436, 

gun, effects of use, 246. 

g:i)p i>. and dust, Oreg., 160. 

schedule, Conn.State, 836 ; Mo , 585. 

schedules, conference on, 250. 

Sprayer, “ four-horse,” notes, 262. 

Spraying — 

and dusting experiments, Mich., 144. 
dost. {See Dusting.) 
experiments, Oreg., 841. 
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Spraying — Continued. 

in Hood River orchards, cost of, 160. 
leaf injury from, 246. 

{See also Apples, Potatoes, etc.) 
Sprays — 

amount required on trees of different 
ages, Oreg., 860. 
copper. {See Copper.) 
for Quebec orchards, 62. 
for tomato Septoria, tests, 647. 
orchard, formulas and equipment, 630. 
spreading quality, N..T., 849. 

(Sec also Insecticides and Fungicides.) 
Spruce budworm, notes, 742 ; Me., 163 ; 
Mich., 163. 

Spruce, uses and stresses, 140. 

Spurry, culture, Alaska, 622. 

Squash — 

breeding experiments, Minn., 739. 
bug, life history and control, 548. 
variety for Alaska, Alaska, 632. 
Squa.shcs, pruning experiments, Mont., 337. 
Squirrel, ground, life history, 849. 

St. John’s wort poisonous to live stock, 
275. 

Stairways of rural habitations, 287. 
Stallions cured of dourine, carriers of 
trypanosomes, 683. 

Stallions, enrollment, Ind., 774. 

S 1 aphy lorocc^us — 

alhns ns affected by potassium mer- 
curic Jodid, 275. 

aureus, value of chlornmln T against, 
476. 

crrmoris-visco»i n. sp., description, 
676. 

pyogenes aureus, stalnabllity, 675. 
Starch — 

fermentation, gas production, 308. 
Industries, 1914 to 1919, 714. 
manufacture, use of potatoes fn, 140. 
production from arrow’root, 634, 
Starches, combined fat in, 11^ 

Starlings, econondc value, U.S.D.A., 547. 
Statoliths of wheat haulm, 728. 

Steam, superheatod, for prevention of sugar 
deterioration, 115. 

Steel and timber bridges, d‘*s!gu, 86. 

Steel industry, by-products, value, 725. 
Steers — * 

body uieasurements, Pa., 768. 
ctxmpositlon as affected by condition, 
670. 

composition during growth, Minn., 569. 
fattening, Oreg., 176. 
fattening for market, Ariz., 268. 
fattening, gains and inenHusements, 
Pa, 768. 

feeding experiments, Ariz., 268 ; Idaho» 
671; Kans., 769; Tex., 868; U.S. 
D.A., 176 ; Wash., 471 ; AVis , 268. 
feeding experiments, reported by feed 
unit method, 671. 
high moor v. low moor hay for, 71, 
molasses for fattening, 672. 

(See also Cattle.) 
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Btefiooranus aaccharivorua, notef!. 159. 
Stercoautograph, use in forest surveys, 46. 
Storeocomparator, use in forest surveys, 46. 
Stercophotogrammetry, importance in for- 
estry, 46, 

Stereum purpurem, notes, 846. 

Siichococcua baoUlaria, illumination for, 
520. 

Stilhella flavida, notes, P.B., 247, 
fftilhumr sp,, notes, 760. 

Stilpnotia salicis, notes, 250, 252. 

Stink bug, southern green, summary, 549. 
Stock, (See Live stock.) 

Stock foods. {See Feeding stuffs.) 
Stockyards fever. {See Septicemia, hemor- 
rhagic.) 

Stomach, human, response to pastry, 665. 
Stomata, internal, In fruits. 729. 

Stone for road building. {See Road mate- 
rials.) 

Storms, tropical, papers on, tJ.S.D.A., 416. 
Stovaine, use in anesthesia, 476. 

Strangles, vaccination against, 781. 
Strategus titanus, controJ, V.I., 356. 

Straw, chopped, insulating value, 588. 
Straw grades, 229. 

Straw treated with Aepi^rgllUis, digestion, 
567. 

Straw ulllization In soil, 511. 

Straw V. peat as litter, 625. 

Strawberries — 

breeding experiments, 145, 533; Alaska, 
386, 531; Oreg., 836. 
culture, Wash., 43. 
culture at high altiliidos, Colo , 235. 

„ ^ In refrigerator cars, carbon dloxid ac- 
cumulation, 636. 
insects affecting, Mo., 764. 
pollination, Oreg., 833. 
protection from frost, 811. 
spraring schedule, Mo., 536. 
storage experiments, Calif., 738. 
varieties for canning, 534. 
varieties for Missouri, Mo., 536. 
Straw]>erry — 

bibliography, 148. 
crown miner, nutc.s, Wis., 249. 
disease in Northwest, 747. 
le^f spot, notes. 111., 839. 
nematode disease, notes, Oreg., 839. 
toftrix, life history, 264. 
weevil, summary of information, 60. 
Stream flow — 

In Casa Grande Valley, Ariz., 584. 
measurements in New Mexico, 085. 
measurements of Nile River, 84. 
measurements of Pacific slope basins, 
189. 

measurements of South Atlantic slope, 
188. 

Streams, self-purlflcatlon, 186. 

Streptococci — 

acid production by, 376. 
hemolytic, changes In virulence, 181. 
hemolytic strains, 276. 
killed, nonhemolytic, in blood, 276. 


i. Streptococci— <?ontinued. 

lactic acid and pyogenes types, Pa., 
776. 

resistance to germicides, 680. 
virulence, relation to hemolysin, 680. 
Streptococcus empyema, dye therapy, 680. 
Streptooocoua — 

hollandicuB, notes, 273. 

lactioua, growth rate, 272. 

lactioua In milk as affected by BaolUua 

^ suhtilis, 872. 

pyogenes, stainablUty, 676. 

Streptothrlx group, behavior toward arse- 
nic, 78. 

Strongylidffi In horses, notes, 583. 
Strongylosis in cattle, 880. 

StrongyluB rubidua, cause of gastric lesions 
of pigs, 878. 

Stump pullers and pliers, Wls., 685. 

Stumps, destruction by char-pitting, 686. 
Succiaa auatraUa, notes, Pa., 737. 

Sucrose — 

determination, 413, 806. 
solutions, levau formation. La., 116. 
Sudan grass — 

culture, Arlz., 623. 

culture experiments, N.Dak., 624. 

seed, analyses, 233. 

seeding experiments, Wis., 227. 

yields, N.Dak., 80. 

Sugar — 

coloring matters in, importance, 14. 
complete, manufacture from sugar 
beets, 413, 414. 
concentration In blood, 863. 
decolorlzation, 808 ; La.. 14 
defecation, new claritters for, 808. 
deterioration in storage, 713: La., 110. 
deterioration, prevention, 115; liH., 

115. 

determination In blood, 606, 614. 
effect on gastric secretion, 665. 
effect on growth of albino plants, 223. 
feeding, effect on blood, 664. 
industry in Montserrat, 827, 
invert, determination, 806. 

Inversion. {See also Invertase activ- 
ity.) 

ke(>piug qualities, factors affecting, 

116. 

manufacture — 

ammonia recovery as by-product, 
128. 

chemical control In, 16. 
decolorizing carbons In, 1^., 14. 
measuring color in, 807. 
processes, 418, 414. 
treatise, 606. 

use of superheated sjeam jyn cen- 
trifugals, La., 116. 
maple. {See Maple.) 
palm, culture, P.R., 286. 
production In Philippines, 807. 
refining, polarizing constants, 616. 
refining, decolorizing and pnrjfying, 
616. 
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Sugar — Continued. 

renal threshold for, 65. 
sirup industry In Philippines, 807. 
solution, stereochemical changes, 269. 
substitutes In meat curing, U.S.D.A 
657. 

(See also Sugars.) 

Sugar beet — 
diseases, 164. 

Industry, chemical problems, 116. 
molasses for fattening steers, 672^ 
root louse, control, tJ.S.D.A., 764. 
seed as affected, by heat, 8.'U. 
seed, production in Rocky Mountain 
States, U.S.D.A., 335. 
sirup, home manufacture, Idaho, 15 •. 

Ohio, 117. 714. 
sirup, potassium content, 116. 
webworm, control, 666. 

(See also Beet ) 

Sugar beets — 

analyses, Alaska, 523. 
animal pests, 164. 
as affected by guanol, 25. 
cost of production In Colorado, 
U.S.D.A., 789. 
culture, Alaska, 328, 522, 
enltiire experiments, 827. 
culture, treatise, 629. 
fertilizer experiments, 815. 
following alfalfa, XJ.8 D.A., 33. 
handbook, 630. 

Insects affecting, 351, 
rotation cxpcriinonts, U.S.D.A., 732. 
sugar eonteut, Alaska, 329. 
variety tests, Alaska, 623. 
whole Juice sugar from, 413, 414 
Sugar cane — 

aphis, relation to mottling disease, 159. 
imrer, biology and control, 853, 
breeding experiments, 130, 137. 
cultivation, 388. 

cultivation methods In Java, 383. 
culture experiments, 137, 433, 436, 
527, 632, 733, 827. 
culture in India, 686. 
culture in Peru, 530. 
culture In Queensland, 438. 
diseases, 150, 438, 446. 

“djamoer oepas,” notes, 445. 
fertilizer experiments, 136. 137, 682, 
683, 783 ; V.I., 832. 
fiber, acid hydrolysis, 809. 
files, West Indian, notes, 169. 
grubs, natural enemies, 663. 
gummosls, 51. 
insects affecting, 169, 438. 

Juice, clarification, U.S.D.A., 206. 

J^e precipitates, settling, 807. 
leaf scale, relation to mottling, 169. 
leafhopper, beetle atacking, 550. 
linear bug, notes, 653. 
megass, bactcrizatlon, 613. 
molasses as fertilizer for, 218. 
mosaic. (See Sugar cane mottling 
disease.) 

mottling disease, 52, 746, 846, 847. 


Sugar cane— Continued. 

mottling disease, survey, 748. 
mottling disease, transmission, 169. 
oxalic acid In, 201. 
paper mulching for, 437. 
planting distances, 281. 
propagating, 486. 
red rot, cause, 51. 
root borer, notes, 67. 
rotation experiments, 632. 
seed, disease-free, selecting, La., 155. 
seed from Argentina, 629. 
seed packing for transportation, 231. 
seedlings, method of raising, 137. 
selection experiments, 633. 
sirup canning, U.S.D.A., 489. 
smut, notes, 446. 
spacing experiments, 636. 
specific gravity, 686. 
top meal, analyses, Hawaii, 71. 
varieties, yields 136. 
variety tests, 136, 187, 433, 632, 688, 
735, 827, 832 ; P.B., 432 ; V.I., 882. 
wax, constituents, 202. 
yellow stripe. (See Sugar cane 
mottling disease.) 

Sugars, determination by fermentation, 204. 

(See also Sugar, Qliicose, Sucrose, etc.) 
Sulflnid determination In saccharin prepa- 
rations, 806. 

Sulfoleum and nlcotln sulphate, Mass., 458. 
Sulfonatlon of aromatic compounds, u.se of 
catalysts In, 610. 

Sulphate — 

determination in sulfonated oils, 10. 
of ammonia. (See Ammonium ^ul-* 
phate. ) 

of potash. (See Potassium sulphate,) 
Sulpbocyanlc acid In plants, 825. 

Sulphur — 9 

bacteria, relation to hydrogen sulphid, 
188. 

composting with phfxsphate rock, 217^ 
compounds, analyses, N..T., 440. 
excretion as Index of fatigue, 864. 
experiments for potato scab, 646. 
fertilizing value, 129, 423 ; Oreg., 710, 
815, 818. 

insecticidal value, U S.D.A., 1^2. 
lime V. Bordeaux mixture, Wist, 241. 
mixtures. (Sec LImeHsulphur mix- 
tures.) 

oxidation, as affected by initial reac- 
tion, 218. 

products, commercial, tests for San 
Jo 84 scale, Tex., 756. , 

use against rust mite, 8,58 
use on soils, Mich., 129. 

Sulphuric acid — 

for Cuscuta control, 888. 
free from nitrate, examination, 9. 
in rain water, 430. 
use to prevent nitrogen loss from ma- 
nure. 817. 

Sunflower silage for beef calves, Mont., 
864. 
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Sundowers — 

as silage crop, U.8.D.A., 732; Wls., 
227. 

culture, 138 ; Alaska, 522. 

culture experiments, Alaska, 328 ; 

Mich., 630 ; Mont., 381 ; N.Dak., 524. 
growth and variability in, 220. 
Russian, as silage crop, U.S.D.A., 188. 
selection experiments, Mont., 3.31. 
varieties for oil production, 138. 
yields, N.Dak., 80. 

Sunlight, euglneerlng for detached build- 
ings, 486. 

Sunlight, measurement, 131. 

Sunshine, elTect on citrus fumigation dam- 
age, U.S.D.A., 250. 

Sunspot frequency tables, U.S.D.A., 121. 
Sunspots, relation to tropical droughts, 
U.S.D.A., 436. 

Superfecuudation, notes, 174. 
Superphosphate" — 

effect on acid soli, 125. 
effect on lime requirements of soil. Pa., 
723. 

effect on .seed germination, Va., 721. 
effect on tomatoe.s, IT.S D.A., 441. 
fertillaing value, 319. 

(See also Phosphates, comparison.) 
Kup(‘rphoaphate8 — 

action In different soils, 627. 
analyses, Ky., 636. 
reversion, cause, 23. 

Swamp fever. (See Anemia, infectious 
equine.) 

Swedes — 

culture experiments, Alaska, 329. 
effect on following ciops, R.I., ,33. 
following different crops, It.!., 33. 
variety tests, R.I., 32. 

Sweeping, energy expenditure during, 66. 
Sweet clover — 

annual white, 796 

as affefted by aluminum salts, 125. 

as forage crop, Utah, 525. 

ns green manure, Del., 431 

as stock feed, Hawaii, 30. 

culture and uses, papers on, 232. 

culture experiments, Iowa, 431: N. 

Dak., 524; Oreg., 826. 

I^^jghes annual, Mich., 10.5 
seed, scarification, Wis,, 226. 

Heeding experiments, Kans., 224. 
sun cured, protein content, Kans,, 224. 
white, culture, Hawaii, 29. 
white, pasture for cows, Kans,, 271. 
Sweet corn — 

as* silage crop, Ariz., 623. 
breeding experiments, 633 ; Wis., 226. 
culture experiments, Alaska, 329. 
fertilizer experiments, R.I., 22. 
seed, parasite of, 344. 

Buckering experiment, N.J., 337. 
variety tests, Iowa, 432 ; Mont., 337 ; 
R.I., 32; U.S.D.A., 441. 

Sweet potato — 

diseases, control, N.J., 841. 
leaf beetle, 354. 


Sweet potato — Continued. 

mosaic disease, Ark., 345. 

quarantine, 249. 

sirup, production, 615. 

soil pox, Del., 444. 

weevil, conlrol and eradication, 763. 

wilt, notes, 642. 

Sweet potatoes — • 

acreage and planting time, P.R., 438. 
culture, 827 ; Hawaii, 29. 

'culture experiments, 433. 
culture, handbook, 832. 
culture in Arkansas, 438. 
culture ill (Jeorgla, 636. 
fertilizer ('xperiments, S.C., 625. 
insects affecting, 67. 
project study outlines, 596. 
storage, Ariz., 529. 
storage and curing houses, 637. 
Swine- 

anatomy, 481. 

bleeding for blood tests, 678. 
effect of Inbreeding, Del., 267. 
erysipelas bacillus, In lambs, 683. 
cry.sipela.s, Immunization, S76. 

In Tunis, 267. 

plague, nomenclature, 781. 

{/See alifo Pigs.) 

Sycamore wood, utilization, U S.D.A., 149. 
Symptomatic anthrax. (AVc Blackleg ) 
Fi/ffehytrium endohioticum — 

life history and cytology, 646. 
notes, 447. 

Synffamus bronchialis, studies, 379. 

Tachina fly, parasitism by, 255. 

Tachinida?, pamsltlsm by, 57 
T(Cniothrip8 invomeqnrm, note-!, Oi'(‘g., 
850. 

Talpa ewropca, life history and habits, 751. 
Tamarind pod borer, studies, 657. 
Tangerine purple scale. In Uruguay, 252. 
Tangle top, analyses, Ariz., 568. 

Tankage — 

analyses, Mass., 671 ; Mich., 568. 
and corn, fe(‘ding to pigs, Ohio, 472. 
feeding value, Del., 366, 367 ; tl.S.D.A., 
772. 

Tankag«‘ for pigs, amount, Mont., 367, 
Tanning materials, analysis, 9. 

Tapeworms in poultry, notes, 379. 

Tar paint for Irrigation structures, 687. 
T.aramlra, natural crosses, 329. 

Taro culture, Hawaii, 30, 

Taro rot, studies, Hawaii, 47, 

Tartaric acid, distinction, 113. 

Tchff tree, characters and uses, 238. 

Tea — 

analysis, ofiSIcial method^ 9. 
effect on gastric responset 666.#' 
flower bud bug, notes, 851. 
oil, detection in olive oil, 613. 
pruning experiments, 147. 
seed bug, notes, 861. 
ehot-Role borer affecting, 851, 865. 
tortrlx, notes, 861. 

Teasel, fuller’s, culture, 143. 

Teeth, children’s, health of, 666. 
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Telescopic control tube, description, 18. 
Temperature — 

and humidity during 1020, U.S.D.A., 
717. 

change, apparatus for, 322. 
distribution charts, U.S.D.A., 121. 
distribution in California, D.S.D.A., 
121 . 

effect on citrus fumigation, U.S.D.A., 
250. 

effect on corn yield, U.S.D.A., llif. 
effect on trlchln®, XJ.S.D.A., 80, 
for dairy barns, 688. 
ground o. air, U.8.D.A., 715. 
in Canada, 810. 

minimum surface-soil, forecasting, 716 
normal, determining, U.S.D.A., 120. 
observations, effect of exposure on, 
U.S.D.A.. 717. 

of leaves, determination, 131. 
prediction, long-time, 207. 
stresses In rigid pavements, 285. 
winter, periodicity in Europe, 618. 

(See also Soil temperature.) 

Tcndredo cotnpreimuH , notes, 167. 
Tenebrionldae, ecology, 866. 

Tennessee Station, notes, 397. 

Tennessee University, notes, 98, 397, 700. 
Tent caterpillar, papers on, 053. 

Termites In Hawaii, 853. 

Terrace, Maiignm, construction, Mo., 020. 
Testes, internal secretion, 468. 

Testicular transplantation and law of func 
tloTial constancy, 866. 

Tetanus spores, disinfectants for, 779. 
TetraatichodeH detrlmentosun, parasllisra 
by, Va., 756. 

TetranticJius sp., notes, U.S.D.A., 103. 

Texas — 

Station, notes, 98, 308. 

Station, publications available, Tex., 
297. 

Textile Industry, hair used in, ideal iflea- 
tion, 407. 

Textiles, course of study, 393. 

Textiles, production In East Africa, 694. 
Thermocouple, needle type, Improvements, 
10 . 

Thermometers, house, U.S.D.A., 717. 
Thielavia haHcoHj notes, Ohio, 166. 
Thistle- 

eradication, Minn., 732. 

Fuller’s, culture, 143. 

Russian, as forage crop, N.Dak., 31. 
Russian, control, 439. 

Thomas meal, fertilizing value, 319. 

Thomas slag. (See Phosphatlc slag.) 
Thompson Ijjgititute for Plant Research, 
estuWishmentt 900. 

Thrive tahaei. (See Onion thrlps.) 
Thumhergia crecta owrulea, notes, 442. 
Thymol, germicidal value, 680. 

Thymol, synthesis from p-cymene, 10. 
Thymus, Injections In young rabbits, 266. 
Thyroid — 

and parathyroids, relation, 670. 
effect on adrenal glands, 609, 


Thyroid — Continued. 

f<H‘ding, effect on organs, 670. 
feeding, effect on pancreas, 669. 
feeding, effect on pltultrln content, 669. 
gland as affected by ill-balanced foods, 
607. 

Thyroidectomy, effect on fetus, 669. 

Ticks — 

classification and life histories, 858. 
control, 858. 

(See aUo Cattle lick.) 

Til, natural crosses, 429. 

Tile drainage. (See Drainage.) 
Tile-trenching machinery, U.S.D.A., 86. 

TillCtiOr^ 

caHeSf notes, 343. 

feetene, notes, Conn. Stale, 150. 

iwvie, notes, 640. 

9'lmber — 

artificial seasoning, CS6. 
black walnut, U.S.D.A., 637. 

British Columbia, uses, 148. 

Douglas fir, measurement, 637. 
c^stimatlon, volume tables, Calif., 742. 
limitation of cut, determining, 147, 
measuremf'iit, volume tables, 638. 
rot, control, 751. 

supply In Italy after the war, 240 
trade of Switzerland, 249. 

Timbers — 

identification, manual. 47. 

Madras, nature and uses, 149. 
of India, 743. 
of Western Australia, 47. 
of world, handbook, 239. 
preservative treatment, 198. ^ 

(Sec aleo Lumber and Wood.) 

Timothy — 

and alfalfa, culture, Wis., 227. 
and clover yields, 434. ^ 

culture, Alaska, 623. 
culture experiments, N.Dak., 624. • 

effect on following crop, Iftl., 33. 
germination as affected by fertillzerST* 
721. 

ha 3 % presence of weeds In, 228. 
plowing tests, N.Dak., 609. 
protein content, factors alTecting, 229 
rotation experiments, N.Dak., 524. 
Tlpuloidca in District of Columbia, ^54. 
Tissue, glandular adipose, relation to vita- 
mins, 465. 

Titanium in soils, determination, 210. 
Titration, apparatus for preventing vert l- 
tration, 10. 

TNT. (Sec Trinitrotoluol.) 

Toads in West Indies. 67. * 

Tobacco — 

as affected by borax, 516. 
bacterial disease, 449. 
biochemistry of, 201. 
breeding experiments, 633. 
bugs, notes, 663. 
culture, 630. 

culture experiments, 633, 733. 
culture in Cuba, 438. 
culture in Cyprus, 137. 
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3’obacco — Continued. 

curing experiments, 438. 
damage from various causes, U.8.D.A., 
118. 

damping off, notes, 445. 

Dell, hybridization experiments, 141. 
diseases, notes, Conn.State, 150; Wis., 
241. 

fertilizer experiments, 488, 788; Ky., 
510. 

llea-beetlc, control, 664. 
fungus attacking, 150. 

Fusarium wilt, studies, 749., 
investigations. Pa., 785. 
leaf spot, notes, Va., 746. 
light yellow, tests in Tripoli, 140. 
lime requirement tests, B.I., 82. 
root rot, control, Ohio, 166. 
root rot, studies, Wis., 241. 
seed breeding, 488. 
seeds, composition and use, 201. 
selection experiments, 438. 
splltworm, notes, 653. 
survey of literature, 16. 
tokra, notes, 445, 446. 
transpiration, 618. 
variety tests, 633, 733. 
warehouses, regulations, D.S.D.A., 637. 
wildfire, description and control, 749. 
Toluene production from turpentine, 806. 
Tomato — 

Alternarla fruit rot, 84T. 
blight, early, studios, 542. 
blight, western yellow, Oreg., 840. 
blossom end rot, notes, 48 ; Oreg., 841. 
canker In Holland, 749. 
catsup manufacture, 117. 
diseases, 748 ; Ohio, l.'^l ; Oreg., 841. 
Fusarium wilt, relation to soil tern- 
pfrature, 847. 

growth, physical factors In, 727. 

Irish blight, notes, 49. 
leaf hlf^ht, control, Va., 740. 
leaf spot, notes, 48. 
mosaic disease, Oreg., 641. 
moth, habits and control, 456. 
plants, absorption* transpiration ratio, 
323. 

products, examination, 11, 12. 
R^izoctonia stem rot, 847. 
rust in Costa Rica and Equador, 747. 
rust, survey, 749. 

Septorla, control, 647. 
sleeping sickness, notes, 49. 
stem disease, 647. 
stem rot, notes, 641. 
stripe disease. 543, 647. 
waste for pigs, 868 ; Del., 866. 
wilt resistant seed, tests, 648. 
wilt, studies, Da., 52. 

Tomatoes — 

as affected by carbon dioxid, 218. 
as affected by pruning, Oreg., 836. 
as greenhouse crop, Oreg., 884. 
breeding experiments, Minn., 789 ; Pa., 
740; P.R., 442. 

cost of production, 286 ; N.J., 888. 


Tomatoes — Continued, 
culture, Mont., 387. 
culture experiments, Ariz., 582; P.B., 
442. 

culture In mack soil,. 719. 
effect on following crops, R.I., 38. 
fertilizer experiments, R.I., 21 ; U.S.- 
D.A., 441. 

infection with Macrosporium tomato, 

phosphorus requirements, R.I., 81. 
pollination studies, Oreg., 836. 
potato wart disease on, U.S.D.A., 164. 
project study outlines, 696. 
propagating in peat pots, 40. 
spacing for field spraying, 647. 
spraying experiments, 647; N.J., 841. 
test for earllnesB, R.I., 40. 
varieties, P.R., 442. 
variety tests, 684; Arlz., 582; P.R., 
286. 

vitamin B content, 261. 

Tongue lesions, in foot*and<mouth disease, 
278. 

Toothwort, new host plant of, 849. 
Topography, effect on temperature distribu- 
tion in California, U.S.D.A., 121. 

Tortrim fumiferana, notes, 742 ; Mien., 163. 
Tortrlx investigation, 861. 

Toxicology, textbook, 476. 

Trachea fanitima cerivana, summary, 763. 
Traohpoarpus emceUa seeds, vitality, 426. 
Traohykele hartmani n. sp., description, 
165. 

Tractor — 

analysis, 382. 

conditions in United States, 687. 
plowing in plats, technique, 86. 
plowing, tests, 86, 287. 
plowing tests in Australia, 687. 
plows. {Bee Plows.) 
wheels, gripping devices of, 200, 687. 
wheels, rolling resistance, 485. 
Tractors — 

construction and assembly, 485. 
directory and specifications, 887. 
farm and garden, treatise, 382. 
in Florida, 687. 

on farms in corn belt, U.S.D.A., 886. 
ratings and belt speeds, 786. 
tests, 200, 587. 
use In Connecticut, 686. 

Trade unions, village, treatise, 692. 
Tramctee peokii, studies, 27. 

Trametea piwi, notes, 847. 

Transpiration — 

negative pressure in, 823. 
of leaves, rOle of tempeaiture, 181. 
of tobacco and mullein, 518. ^ 

studies, 729. 

Treadmill operated by a bpll, Mont., 786 
Treater dust, potash determination in, 804. 
Tree — 

crickets, notes, Oreg., 850. 
diseases, treatise, 650. 
growth as affected by depth of plant- 
ing, Oreg., 884. 
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Tree — Con tinned. 

growth, vertical, 427. 
planting by farmers, 838. 
planting, notes, Minn., 330. 
surgery, U.S.D.A., 339. 
toads, control of insects by, 651. 
Tree*banding material, formula, U.S.D.A, 
455. 

Trees — 

and forests, treatise, 238. 
as affected by hydrocyanic acid, *223. 
condition at Dickinson, N.Dak., 40. 
coniferous. (See Conifers.) 
forest, canker -fungus on, 842. 
forest, for Idaho, Idaho, 640. 
forest, hybridization, 46. 
forest, of Spain, catalogue, 40. 
forest, seed tests, 143. 
hardwood, on the farm, U.S.D.A , 537. 
of Europe, guide, 238. 
of Mexico, list, 40. 

of Mount Hood region, U.S.D.A , 148. 
of Nebraska, handbook, 640. 
of the world, treatise, 443. 
ornamental, for Alaska, Alaska, 336. 
ornamental, for Missouri, 46. 
regional spread of mol.sture in, 341. 
siiiade, for Idaho, Idaho, 640. 
Trenching ma<*hlnea, U.8.D.A., 86. 
THholium confiisum, notes, Minn., 758. 
Ttihuloais OiHutn, paper on, 76. 

Trihulus terrestris, notes, 439. 

Trichina? as affected by pork-curing proc- 
esses, U.S.D.A., 79. 

THohinella Hpiralla as affected by pork- 
curing processes, U S.D.A., 79. 
Trirhogrammatoidea lutea, parasitism by, 
167. 

Trichomona cariniveniria, parasitism by, 
167. 

Trichopoda pennipea, notes, 549. 
Triohoaomoides craaaicauda, migratory 
course in host, 858. 

TrifoUum lupinaaier, culture, Alaska, 329. 
Trigloohin maritima habitat, 820. 
Trigonura annulipca n.sp., parasitism by, 
356. 

Trinitrotoluol — 

for land clearing, Wis., 284. 
modified, for blasting, U.S.D.A., 585. 
use in road construction, U.S.D.A., 
585. 

Tropical disease and sanitation, 653. 
Troplsm, transmission of stimulus causing, 
823. 

Truck crop — 

diseases In Maryland, 747. 
insects^ nicotln sulphate dust for, 
• U.S.D.A., 651. 

Trucks. {See Motor trucks.) 

Trypanoaoma spp., notes, 580. 
Trvpanoeoma spp., studies, 376. 
Trypanosomes, carried by dourlne-cured 
stallions, 683. 

Trypanosomiases of animals in Venezuela, 
. 580. 

Trypsin in calf fetus, 866. 


Tubercle bacilli — 

as affected by creosote and gualacol, 
279. 

growth as affected by amino acids, 
580. 

virulence among caUle m India, 279. 
Tuberculin — 

avian, for detection of Johne’s dis- 
ease, 682. 

test research work, Minn., 778. 
reacting areas, results of virulent re- 
infection, 682, 

Tuberculosis — 

biochemistry and chemotherapy, 279. 
bovine, eradication, 683. 
complement fixation reaction In, 279, 
control, Alaska, 377. 
control, In Illinois, 183. 
control, in Pennsylvania, 183. 
diagnosis and prognosis, 681. 
epidemiology, 680. 
eradication, 183. 

<Tadl cation, accredited -herd plan, 

U.S.D.A., 478, 479. 
eradication, cooperative, 780. 
Immunity, duration of, 780. 

Immunity, studies, 681, 682. 
increase during war, in (Jerinany, 680. 
of animals, 278. 
pulmonary, diagnosis, 376. 
resistance of guinea pigs to, 780 
sodium cbaiilmoograte t r e a t m e u ( , 
Calif., 780. 

spread among cattle, 580. 

Tulip white spot, Conn.Ktate, 150. ^ 

Turmeric, culture experiments, 137. 

Turnip seed, oil extraction from, 436. 
Turnips — 

as affected by potash and kalnit, 616. 
culture, 436; Alaska, 328, s622, 532; 
Hawaii, 20. 

culture experiments, 632^ Alaska, S29. 
effect of deep cultivation, 812. 
effect on water extract of soil, 719. 
phosphorus requirementB, R.I., 31, 32. 
varieties for oil production, 138. 
vitamin B content, 261. 

Turpentine — 

spruce, purificatlt)!) of p oymepe from, 
310. 

summary of information, U.S.D.A., 
207. 

thermal decomposition, 806. 

Turtles of eastern Unit(‘d States, bey, 849. 
Tussock grass, culture, Alaska, 328. 

Twig pruners, western, notes, 26(^ 
Tylcnchua — 

anguatuSf notes, 446. 
dipaaci, notes, 747 ; Oreg., 839. 
mahogani n.sp., notes, 347. 
scandens, notes, 343. 
aycohiua n.sp., description, 049. 
tntioi, studies, U.S.D.A., 60. 

Tyloderma fragaria. (See Strawberry 
crown borer.) 

Typha latitolia, use as fiber plants. 435. 
Typhoid, bactericidal action toward, 181. 



994 


EXPERIMENT STATION RECORD, 


[Vol. 44 


Typhoon In Philippines, U.S.D.A., 416, 716. 
Tyroglyphldm, nonparasitlc acarl of, 861. 
Tyroglyphutt Xongior In stored grain, 851. 
Tyrosln, colorimetric estimation, 118. 
Tyrothriv tenuis, notes, 205. 

Ultraflltratioii, principles, 410. 

Ultraviolet rays — 

effect on yeaslllke fungi, 16. 
use In preparation of vaccines, 376. 
Ultuna Agricultural Institute, 896. 
Underdraln for perforated-pipe filter, 783. 
Underfeeding, effect on ovulation and 
ODstrous cycle in guinea pigs, 178. 

United States Department of Agriculture — 
appropriations, 1921-22, 401. 

Bureau of Chemistry. {See Bureau of 
Chemistry.! 

Weather Bureau. (See Weather Bu- 
reau.) 

work of, address, 90. 

Urea — 

calcium nitrate, fertilizing value, 318. 
determination, method, 810. 
fertilizing value, 318. 
nitrate, fertilizing value, 318. 

Urena spp., culture in Cuba, 736. 

Uric add, determination in blood, 806. 
Urine — 

ammonia determination in, 804. 
changes as index of fatigue, 864. 
nitrogen determination, methods, 804 
phof,phorus determination in, 613. 
reaction, 763. 

sodium ehlorld determination In, 806. 
sugar determination in, 718. 
Urocbrome content, as affected by pro- 
tein intake, 169. 

(See also Manure, liquid.) 

Urochrome, relation to protein of diet, 169. 
UroeystiBf^^epulw, notes. Mass., 445. 
Uroopatis cepuhe on onions, Greg., 841. 
VrteystU tritioi, notes, 152. 

Uromycea a^jiendiculatus, notes, Va., 747. 
uromyces, effect on photosynthesis, 618. 
Vrophlyotia alfalfcs, studies, 842, 643, 748. 
Uspulun, use for seed treatment, 243. 
Ustilago aacohari, notes, 446. 

XJatilaoo spp., notes, 161. 

Vatiloffo tritioi, notes, 689. 

Utah College, notes, 898, 798, 

Utah Station, notes, 798. 

Uvaria rufa, culture, P.B., 236. 

Vaccinatioa with killed bacteria, 876. 
Vaccines — 

activation of, 678. 
germ-free, preparation, 681. 
preparation, use of ultraviolet rays, 
876. 

technique, treatise, 476. 
use of chloretone for, 678. 

Vacuome In plant cells, 822. 

Valsa leuoostoma, notes, Conn.State, 150. 
Vanesaa urticta, blood cytology, 768, 
VanUla— 

culture, Hawaii, 44. 
culture, aerial propagation, P. R., 286. 
culture and preparation, 237. 
culture experiments, P.R., 443. 


Vanilla — Continued. 

curing experiments, P.R., 441. 
tree, diseases and pests, 288. 

Vanillin, destruction by soil bacteria, 127. 
Vascular tissues, evolution of, 132. 

Veal, cold-storage, cooking, 61. 

Veal production, studies, Pa., 770. 

Vegetable — 

containers, standard size, 144. 
gardening. (Bee Gardening.) 

(Ms. (Bee Oils, vegetable.) 
proteins. (Bee Proteins.) 
seeds, home production, Ohio, 145. 
seeds, identification, 143. 

Vegetables — 

Saoillus hotuUnua on, 763. 
canned, analysis, ofDclal method, 9. 
cellar storage, Ohio, 888. 
copper determination In, 62. 
culture at high altitudes, Colo.. 234. 
drying, Hawaii, 16. 
glucose detection In, 713. 
greenhouse crops, Oreg., 838. 
insects affecting, 653. 
overcooking, relation to scurvy, 466. 
pectin content, 111. 
preservation, 663. 

variety tests, Alaska. 336; Minn., 336. 
Vegetation — 

and soil acidity, correlation, 419. 
as affected by altitude, 17. 
distribution and soil reaction, 419. 
native, as a criterion of site, 133, 
of desert mountain ranges, 134. 
Veld-burning experiments, 22. 

Velvet bean feed, analyses, Hawaii, 71 ; 

Maas., 670, 671 ; N.II., 071. 

Velvet beans — 

analyses, Conn.State, 176. 
as orchard cover crop, Arlz., 632. 
culture experiments, Va., 732. 
dihydroxyphenylalanin in, 710. 

“ Vent gleet," etiology, 881. 

Ventilation — 

of cattle barn, 887. 

of bog houses, heat In, 888. 

Venturia — 

inatgualia, discharge of ascospores, 848. 
spp., notes, 846. 

Verbena bud moth, notes, 352. 

Vermicularia oapsioi, control, 446, 446. 
Vermont Station, notes, 98. 

Vermont University, notes, 98, 599, 899. 
VerticilHum {tlhoatrum, notes, 447. 
Vertioillium sp., notes, 842. 

Vespa craho, notes, 362. 

Vetch- 

culture, Alaska, 622. 
culture experiments, Alaska, ' 828 ; 
Oreg., 826. 

leaf spot, control, Ala.CoI., 744. 
purple, yields, Wash., 226. 
variety tests, Oreg., 826. 

Veterinary — 

education in South Africa, 295. 
medicine, diagnosis, handbook, 878. 
specimens, preparation and shipment, 
Kans., 878. 
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VibrUm septigue, notes, 873. 

Vioia craom, culture* Alaska, 829. 

Vida faba, proliferation of cells, 28. 
Vicuna, hair structure, 467. 

Vinegar — 

analysis, official method, 9. 
cider, home manufacture, 714. 
composition as affected by vinegar eels, 
117. 

dried grains, analyses, Mass., 671. 
home made, Mich., 195. # 

orange, production, CIS, 616. 
preparation from pineapple, HaTraii, 

16. 

Vineyards — 

grafted on American stock in Africa, 
43. 

phylloxera4nfested, Calif., 664. 

(See also Grapes.) 

Violets— 

asexual inheritance in, N.Y.State, 339. 
culture, treatise, 46. 

Virgin Islands Station, report, 894. 
Virginia Station, notes, 98, 497. 

Virginia Station, report, 796. 

Virginia Truck Station, notes, 497. 

Vitamin — 

A *content of nuts, 766. 

A, extraction from fresh vegetables, 
261. 

A, feeding tests, technique, 704. 

A, relation to lipochromes, 764. 

A solubility in ether, 262. 
antlneurltic, relation to secretin, 766. 

B and antineuritie differentiation, 170. 
B deficient diets, metabolism, 8C1. 

B, (lotermlnatlon, 861. 

B effect on nutrition, 860. 

B in vegetables, effect of cooking, 562. 
B, method of determining, 260. 

B, tests for, use of yeast In, 661 

C, content of body tissue of rat, 862. 

C in honey, 63. 

C requirement for prairie dog, 863. 
content of foods, 667. 
extraction from rice bran, 171. 

In fruit, relation to disease, Minn , 
746. 

requirements of rats on various diets, 
466. 

Vitamins — 

and lipoid metabolism, 466. 
and spasmophilia, 63. 
biological action of, 661. 
determination, method, 661. 
discussion, 62. 

literature of, diversities, 62. 
nomenclature, 764. 
jlisitlon in clinical medicine, 861. 
relation to yeast growth-promoting 
stimulus, 171. 
review of Uteraturei 860. 
studies, 569, 660, 661, 662. 
summary, 262. 

Vocational education-v- 
in Alabama, 897. 
in Indiana, 794. 


Vocational education —Continued. 

ill Indiana, 1920-21, plans for, 295. 
in Montann, 696. 
in Nebraska, 696. 

In New Hampshire, 897. 
in New Jersey, 696. 

Ill Texas, 897. 

law for Indiana, 295. 

{See also Agricultural education.) 
Volutella fructis notes, Pa„ 746. 

Wagon standards, 198, 

Walls, thin, beat transmission and sta- 
bility, 88. 

Walnut- 

black, properties, IJ.S.D.A., 637. 
blight, control, 247. 
shells, conversion into charcoal, 117. 
Walnuts — 

black, management, U.S.D.A., 837. 
breeding experiments, Oreg., 886. 
codling moth affecting, 268. 
effect of freezing, Calif., 788. 
nutritive value of proteins, 461. 
stocks for, 145. 
vitamin A in, 766. 
vitamin content, water-soluble, 461. 
Wash bottle with continuous stream, 111. 
Washing, energy expenditure during, 66. 
Washington — 

College and Station, 209, 890. 
Substation, Western, monthly bulletin, 
96, 297, 894, 598, 698, 796. 

Wastes, Industrial, treatise, 725, 

Water — 

analysis, official method, 9. 
carbon dloxld content, relation taapll, 
482. 

drinking, carbonates in, analysis, 204. 
duty of. {See Irrigation water.) 
examination, nitrate-nitrogen determt- 
natlon, 483. • 

examination, standard methods, 8^5. 
flow, charts for, 283. • 

from Salton Sea, analyses, Ariz., 513 wm. 
ground, for irrigation, in Nevada, 684. 
ground, resources In Connecticut, 685. 
hardness in United States, 584. 
irrigation, (fifec Irrigation water.) 
movement as affected by forest areas, 
U.S.D.A., 716. 
movement in plants, 824. 
rain. {See Bain.) 

resources in Switzerland as affected 
by forests, 417. 

rights of western farmers, t3*.S.D.A., 
282. 

sterilization, disinfectants for^ 679. 
supplies, Egyptian, 84. 
supply by use of gravel pits, 784. 
supply In Casa Grande Valley, Ariz., 
584. 

supply of Atlantic slope and Gulf of 
Mexico basins, 283. 

supply of Columbia River and Pacific 
slope basins, 282. 
supply of Nebraska, 692. 
supply of New Mexico, 686. 
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Water — Continued. 

supply of North Atlantic drainage 
basins, S80. 

supply of Ohio River Basin, 380. 
supply of Pacific slope basins, 189. 
supply of St. Lawrence Basin, 288. 
supply of St. Mary and Milk Elvers, 
788. 

supply of south Atlantic slope, 188. 
supply on the farm, 888. 
supply, rural, protection, 87, 88. 
Watering places, desert, in Salton Sea re- 
gion, routes to, 283. 

Water-soluble B. (See Vitamin B.) 
Water-soluble C. (See Vitamin C.) 
Weather— 

and crop yield, correlation, 414. 
and crops in Arkansas, U.S.D.A., 121. 
and literature, U.S.D.A., 416. 
and solar variation, 813. 

Bureau activities, 616. 

Bureau report, U.S.D.A., 714. 
changes, effect on soil temperature, 
617. 

conditions, relation to plant diseases, 
Mass., 445. 

damage to crops by, U.S.D.A., 118 
effect on corn and cotton, U.S.D.A., 
139, 

effect on corn yield, U.S.D.A., 318. 
effect on crops, treatise, 507. 
relation to crops, D.S.D.A., 716. 
seven-year period, U.S.D.A,, 415, 

(See also Meteorological observations 
and Meteorology.) 

Wefvi — 

control, N.Dak., 88. 

control and eradication, U.S.D.A., 136. 

control in Canada, 234. 

seeds, analyses, N.Dak., 386. 

seeds, dissemination, Colo., 233. 

^ seeds in clover crops, 733. 
seeds, Mv^t, Me., 430. 
seeds, vitality tests, Iowa, 482. 
Weeds— 

of farm land, treatise, 838. 
of Kansas, Kaus., 439. 
of Manitoba, 439. 
of Montana, 838. 
repant control. Pa., 787. 
seasonal occurrence, 134. 

Weirs, stilling rack for, 283. 

Well waters, composition, In Connecticut, 
685. 

Wheat — 

as affected by arsenic, 512. 
as kffected by borax, Me., 129. 
as affected by preceding crop, Calif., 
781. 

black rust, notes, 48. 
bran, analyses, 267 ; Mass., 671 ; N.H., 
673. 

bran, composition and retail prices, 
Conn.State, 176. 

bran, effect of flour extraction, 867. 
bran, phytic acid of, composition, 
N.T.State, 410. 


Wheat — Continued. 

bran with screenings, analyses, Mich., 
568. 

breeding experiments, 526, 688 ; 

Alaska, 327, 329, 521; Aria., 524; 
Kans., 224. 

breeding in Egypt, notes, 600, 
bunt infection, relation to soil moist- 
ure, 530. 

(See also Wheat smut, stinking.) 
Composition, changes In, 502. 
cost of production, Mo., 790; N.Dak., 
^88, 190, 790 ; N.J., 885. 
cost of production in Colorado, 

U.R.D.A., 789. 

crop, improvement, in Canada, 232. 
culture, Alaska, 328. 
culture experiments, 526, 530, 682, 
633, 733, 827; Alaska, 522; Calif., 
731 ; N.Dak., 81 ; Utah, 626. 
culture In Brazil, 580. 
culture in Mesopotamia, 232. 
damage from various causes, U.B.D.A.. 
118. 

disease, in New South Wales, 843. 
diseases, 232. 

dockage for 1918, N.Dak., 886. 
ear cockles in, 343. * 

effect on following crop, B.I., 33. 
fertilizer experiments, 127, 817, 626, 
680, 682, 788, 815, 827 ; Del., 431 ; 
Kans., 225; Ky., 611; Mich., 530; 
Minn., 321. 
dag smut, notes, 152. 
flour. (See Flour.) 
fungi affecting, Minn., 745. 

Fusarium blight, 243. 

Fusarlum blight, epidemic, 642. 
Fusarium disease, 747. 
germination as affected by fertilizers, 
Va., 721. 

glume blotch, Conn.State, 150, 
grass, culture experiments, N.Dak., 
624. 

green manuring experiments, N.J., 
821. 

growth in sand cultures, N.J., 325. 
haulm, statocytes of, 728. 
hay, feeding value for cows, Calif., 
775. 

Helmlnthosporinm disease, Minn., 244, 
746. 

Hessian fly injury, relation of fer- 
tilizers, 626. 

improved strains, Me., 141. 
impurities, 531. 

Indian, analyses, Arlz., 568. 

Industry, westward mo'9!gment, AB8. 
Inheritance of earlincss and lateness, 
637. 

Inheritance of glume-length and grain- 
length, 832. 

inheritance of rust resistance, 60. 
Insects affecting, 232, 548, 
international production and trade, 
490. 
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Wheat — Continoecl. 

irrigation affecting protein content, 833. 
irrigation experiments, 633. 
jointworm, notes, Ohio, 163. 
leaf rust, notes, Kans., 242. 
loose smut, control, 160. 
manure utilization, ns affected by lime 
of liming, 215. 

MarQuls, value, U.S.D.A., 142. 
Mendelian characters, 428. 
middlings, analyses, K.H., 671. * 
middlings, composition and retail 
prices, Conn.State, 170. 
midge, notes, Ohio, 163. 
mill products, composition, 811. 
milling qualities, effect of tempering, 
662. 

mixed feed, analysis, 267 ; Mass., 671 ; 
Mich., 568. 

mixed feed, c*omposltion and retail 
prices, Conn State, 176 
nematode disease, U.S.D.A., 60. 
nematode disease, notes, 49 ; Va., 746. 
nitrogen application, time of, Calif., 
724. 

nitrogen content, 502. 
phosphoric acid content, 502. 
phosphorus requirements, R.I., 32. 
plowing tests, N.Dak., 609. 
prices, N.Dak , 380. 
prices uf 1920 crop, N.Dak,, 361. 
produel ion and movement, 367. 
production and trade in Peru, 630. 
project study outlines, 690. 
protein content, factors affecting, 736. 
protein content, relation to variety 
types, 142. 
root gall, notes, 842 
rotation experiments, 630, 632 ; Del.. 
431 ; Kans., 218 Minn., mo ; N.Dak., 
624 ; Oreg., 827 ; Utah, 626. 
rust, biologic forma, Minn., 746. 
rust, notes, 49, 446, 042 
rust, oversummering of, 162. 
rust, relation of barberry, Wis., 241. 
rust, resistance, genetic's of, 60. 
rust, resistant varieties, 639. 
scab as affected by temperature and 
light, 640. 

scab, cause of corn root rot, 641. 
scab control, Wis., 241. 
scab, notes, Conn.State, 160. 
scab organisms, temperature relations, 
Minn., 746. 

seed bed, preparation, Kans., 419 : 
Utah, 525. 

seed. Injury from drying after dlaln- 
^ fectiei^ 640. 

%ed treatment, effect, Dreg., 841. 
seed treatment, methods, Mich., 163. 
seeding experiments, 630 ; Kans., 224 ; 
Minn., 380, 831, 732; N.Dak., 624; 
Ohio, 141 ; Oreg., 826 ; Utah, 625. 
Septoria, studies, 688. 
smut as affected by soil fertility, 639. 
smut, control, 640; Oreg., 841. 
smut, control In Northwest, 152, 163. 
sgnut, notes, 49; Conn.8tate, 160. 


Wheat — Continued. 

smut, prevention, Mich., 163. 
smut, resistant varieties, 162, 539 ; 
Oreg., 841. 

smut, stinking, inheritance of resist- 
ance to, 843. 

smut, stinking, treatment for, 843. 
smut, studies, 343. 
smuts, control, 747. 
sowing dates, Ohio, 163. 
spring, earlluess and rustiness, N.Dak., 
637. 

spring, weeding rate, Wash., 226. 
spring, variety tests, U.S.D.A., 141. 
spring, yields, Wash., 225. 
standing, flred by lightning, U.S.D.A., 
121 . 

State standards, Mont., 143. 

stem maggot, control, S.Dak., 652. 

stem rust, biological form, Kans., 242. 

strength of, N.Dak., 357. 

stripe disease, 747- 

take-all m New York State, 343. 

take-all, notes, 49, 244. 

tempering, changes in, 661. 

tester, new, 143. 

tillage experiments, Kans., 214 ; Oreg., 
827. 

lime for planting, Mich., 196. 
trade, with Canada, U.S.D.A., 491. 
varieties, Kans., 224. 
varieties as hay crop, Calif., 731. 
varieties in Australia, 489 ; U.S.D.A., 
39. 

varieties in California, 832. 
varieties In Netherlands, 439. ^ 

varieties, new, 439; Mich., 196. 
variety survey, key, Utah, 137. 
variety tests, 142, 526, 627, 630, 632, 
633, 733 ; Alaska, 329, ^21, 522, 
623; Ariz., 524; Del., 431; Iowa, 
432; Kans., 224; Minn., 330, 7^2; 
Mont., 331 ; N.Dak., 30. 624, 637 ; 
Ohio, 141; Oreg., 826; R.I., 82; 
S.C., 525; U.S.D.A., 141, 432; Utah, 
625 ; Va., 732; Wis., 226. 
winter, seed treatment with Uspulun, 
163. 

winter, seeding experiments, Iowa, 432. 
winter, variety tests, Iowa, 43?s Kans., 
224. 

winter, yields, Wash., 225. 
winterkilling, relation of fertilizers, 
G26. 

yellow rust, control, 447. 

yields, Mont., 831; N.Dak., 80; U.S. 

D.A., 228. • 

yields, from electrically treated seed, 
232. 

Wheat-rye hybrids, production, 736. 

Whey as milk substitute for calves, 776. 
Whey for pigs, Wis., 268. 

White grubs, notes, N.J., 349. 

White grubs, soil Insecticides for, 862. 
White pine- 

blister rust, 64, 166, 742; Conn.State, 
150. 

blister rust conference, 451. 
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White pine — Continued. 

bllRter rust In Quebec, 54. 
blister rust, relation to Rlbos, 847. 
culture In Minnesota, 47. 
Incllned-bearinj? tests, 285. 
weevil, notes, 742. 
weevil, summary. Me., 166. 

White scours, infectious, Minn., 778. 

Wild ducks, food habits, U.S.D.A., 647, 
Willow leaves, food value, 866. 

Willows — 

as windbreaks, N.Dak., 524. 

Bavarian, monograph, 289. 
poach leaf, dioeciousness, 428. 
satin moth affecting, 252. 

Wind— 

in northern and middle Europe, 608. 
increase marked by smoke arch, U.^. 
D.A., 121. 

velocity and movement, TJ.S.D.A., 716. 
Windbreaks for citrus groves, 636. 
Windbreaks, value to crops, 888. 

Windows — 

for rural dwellings, 189. 
heat transmission through, 588. 
Winds— 

distribution charts, notes, U.S.D.A., 

121 . 

surface, and lower clouds, U.S.D.A., 
716. 

Wines, analysis, official method, 9. 

Winter — 

injury of 1917-18, Alaska, 827. 
injury to orchards, Oreg., 821. 
temperature, in western Europe, 018. 
Wir4“fences, woven, construction, 588. 
Wireworm, relation to soils, S.C., 69. 
Wlreworms, notes, N.J., 349. 

Wisconsin— 

Station, report of director, 297. 
University and Station, notes, 700. 
Woman's Committee of Council of National 
Defence, 200. 

Wuiuen — 

farm, Improved conditions for, 192. 
farm, labor saving for, 491 ; U.K.D.A , 

490. 

in agriculture in Scotland, 808. 
workers In agriculture in England, 789. 
Women's — 

institute organizers, school for, 598. 
institutes in Canada, 598. 

Wood — 

ashes, analyses, R.I., 423. 
ashes, potash determination In, 804. 
decay, effect of bacteria, 26. 
for ttence posts, tests, 67. ' 

lots, care, U.S,P.A., 448. 
meal, hydrolyzed, utilization, 71. 
of trees, spread of moisture in graft 
region, 841. 

oil adulterated with bean oil, 805. 
poles, preservative treatment, 686. 
production In Bast Africa, 694. 
pyinma, ajhar, or Jarul, notes, 149. 
spore germination of fungi in, 55. 


Wood — Continued. 

turpentine, specifications, U.S.D.A., 
207. 

use in apiculture, 856. 
waste, utilization, treatise, 687. 

(See alBO Dumber and Timber.) 
Woodlands — 

farm, forestry on, U.S.D.A., 94. 
farm, in east Texas, development, 838. 
Woods — 

(j^llulose determination In, 312. 

French Colonial, commerce and use, 
148. 

Woody plants — 

migration of nitrogen-free reserve ma- 
terials, 132. 

upward translocation of foods, 823. 
Wool — 

clip. Improvement, Mich., 195. 
growth, manufacture and properties, 
898. 

production in Africa, 865. 
production in Australia and New Zea- 
land, treatise, 268. 

study, significance and fundamentals, 
869. 

Woolly aphis. Aphis, woolly.) 

Wyoming Station, notes, 497. 

Xanthophyll content of poultry feeds, 71. 
Xanthopfayll formation, 620. 

Xanthosomas, culture experiments, 483. 
Xerophthalmia in rats, studies, 268. 
Xerophthalmia, notes, 361. 

Xetftobium rufoviJlosum, life history and 
control, 658. 

Xylaria sp., control, Va., 746. 

Xylehoms dispar, notes, Oreg , 850. 
Xylehorus fornieatus, notes, 851. 
s-Xylidlne, synthesis, 809. 

Xylocrinus spp., notes, Oreg., 850. 
Xylotrechus obliteratus, notes, 855. 

Yams, acreage and planting time, I'.R., 433. 
Yams, culture, 827. 

Yams, culture experiments, 433. 

Yams, variety tests, 827. 

Yautias, acreage and planting time, P.R. 

433. 

Yeast — 

as affected by ultraviolet rays, 16. 
autolyzed, vitamin content, 86X. 
dried, feeding value, 807. 
dried grains, analyses, Mass., 671. 
enzyms, 138. 

growth-promoting stimulus, relation to 
vitamins, 171. 

use as test for vitamin B, 661. 
vitamin A in, 560. 

Yeasts — 

behavior toward arsenic, 78. 
in creamery butter, 874, 
in tomato products, counting, 12. 

Yellow AB and OB, estimation, 812. 

Yellow fever mosquitoes, control, 256. 
Yellow rattle, eradication, 227. 

Yerha manza, poisonous to stock, 180. 

Yew, evolution of vacuolar system in, 822. 
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